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Using fetal pig outline,
Pyouo, Lave\ | & Color
Esophagus
Diaphragm
Stomach
Small intestines
Large intestines
Cecum
" Rectum
Liver
Gallbladder
Pancreas
Kidneys
Urinary bladder
. Lungs Trachea
Larynx
Heart
Uterus
Ovaries
Fallopian tubes
Vagina
Spleen
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Fatal Pig Taxonomy
Kingdom: Animalia
¢ Phylum: Chordata

Subphylum: Vertebrata
Superclass: Gnathostomata
e Class: Mammalia
Subclass: Theria
Infraclass: Eutheria
Order: Articdactyla
Family: Suidae
Genus: Sus
Species: scrofa
Full scientific name: Sus scrofa
Common name: domestic pig
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Phylum Chordata
The fetal pig is just one of the many animals that belong to Phylum Chordata, which contains
some of the most intelligent animals in Kingdom Animalia. Phylum Chordata includes the
protochordates {tunicates & lanceiets), and the vertebrates {fishes, amphibians, reptiles, birds,
and mammals). They inhabit marine, frashwater, and terrestrial environments and are
distributed worldwide,
Although there are ditferences between these animals, all chordates share the following
characteristics at some point In devalopment:
1. Notochord - Considered a precursor to the modem vertebrate endoskeleton. In most
animals, it becomes the cartilage within the vertebrate coturmn.
2. Dorsal hollow nerve cord — A fluid filled nerve that Iransmits impulses and helps form the
central nervous system. Most animals retain the narve cord into adulthood.
3. Pharyngeal glli slits — Move water through the pharynx. In many animals, the slits never
actually parforate the pharynx but form vestigial pouches.
4. Post-anal tail — Generally provides motility in an aqueous environment. In humans, the
post-anal tail is a vestigial structure called the coceyx.

All four characteristics are usually only present during the embryonic stage. The embryo of
a pig looks almost identical to the embryo of a human. This similarity gives clues to a shared
chordate ancestor. One of the few animals that retains all four characteristics during adulthood
is the lancelst of Subphylum Cephalochordata.

Subphylum Vertebrata

The animals ot Fhylum Chordata are currently grouped into the protochordates and the
euchordates. The protochordates consist of the two subphyla {shown below) and the
euchordates are in Subphylum Vertebrata:

Phylum Chordata

Subphylum Vertebrata

all vertebrale animals

Subphylum Urochordata Subphylum Cephalochordata

tunicales & sea squints lancelet, e.g.: Amphloxus

Typically, the protochordates lack a cranium to protect the brain. They also lack an
endoskeleton of vertebrae. In the lancelet, the notochord serves as the endoskeleton. Tunicates
lack the classic endoskeleton, but have a tunic or test that provides support. The vertebrales
all possess an axial skeleton and a cranium. Verfebrates include lamprey, hagfishes, sharks,
rays, fishes, amphibians, reptiles, birds, and mammals.

In addition to the specific four features listad previously, vertebrates also share the following
characteristics:

. Cephalization + Dauterostome development
- Bilateral symmetry - Triploblastic development
- Metamerism - Organ system level of organization

- Closed circulatory system

- Complete digestive system

« Advanced nervous system

- Excretory system of kidneys
+ Endocrine system

- Presence of a true coelom
. Endoskaleton

. Striated muscles

- Integument

- Palred limbs

lass Mammalﬁl

Mammais are some of the maost diverse animals living today. They can range in size from
the tiny shrew that welghs only 0.002 kg, 1o the largest living animal, the blue whalg, which
can weigh up to 115,000 kg. Mammals utilize a number of adaptive strategies for survival.
Some are efficient predators while others are herbivores that have specialized digestive systems
to process plant matter. Mammals are found In virlually every ecosystem around the world.
They inhabit terrestrial, arboreal, freshwater, and marine environments. Certain mammals,
such as the bat, have the ability of flight. Some are completely nocturnal while others are
diumal. Despite the wide variety of shapes and sizes of mammals, they all share certain
characteristics:

« Hair - Endothermic

- Speclalized teeth + Homeothermic

- Muscular diaphragm - Four chambered heart

- Soft palate and secondary bony palate . Integument of epidermis, dermis, and
. Axial & appendicular skeleton glands including mammary glands
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Yeod : Why study the fetal pig?

In many ways the pig is a typical example of a marmmal. It possesses all of the classic
marnmalian characteristics. In terms of physiology, the pig Is almost identical to humans. The
majar organs are all the same and differ only in small ways. For example, the human liver has
four lobes whereas the pig liver has five. Given the fact that pigs are quadrupedal and humans
are bipedal, there is an amazing similarity in skeletal and muscle structure. Fetal pigs are
small and easy to store. They are obtained from slaughterhouses producing pork. Pregnant
sows are harvested for their meat and the fetal pigs are taken for educational and research
purposes. Basically, this is a recycling of biclogical material that would otherwlse go to wasta.
A single sow can produce a litter of piglets that can number from seven up to eighteen. For
these reasons, they are relatively inexpensive and easy to obtain. Fatal pigs have cartilaginous
bones that have yet to harden, so they are not difficult to cut into, Most of the intemal structures
can easily be seen without the aid of a microscope or magnifying glass. Certain features are

" easier to see in a fetal pig that has gestated for a longer period of time. Later, you will estimate
the age of your pig according to its body length,

Because of thelr similarity to humans, pigs have been used extensively in biomedical research.
Pigs are susceplible to some of the same diseases as humans, (e.g. influenza). The primary
areas of swine research are with the cardiovascular, urinary, and digestive systams, Since
plgs are relatively hairless like humans, they have also been used in dermal research.

All vertebrates exhibit bilateral symmetry, in which the animal can be divided into an equal
mirror Image, called the sagitial plane. Other anatomical planes are the frontal plane and the
transverse plane (figure 2).

e e

figure 2 - Anatomical terms figure 3 - Terms of symmutry
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When refening to an animal that s bilateral, you should know the following terms {note: the
terms in parantheses are used specifically for animals that are quadrupeds): figure 3).

Antenior (cranial) — on or towards the head region Tizure 4 - Adult pig shiwing verrabrate body repions
Posterior (caudal) - on or towards the tail region
Dorsal (superior) — refers to the upper surface lhead ! neckl trunk | 13?

Ventral (inferior) — refers to the under surface




External Features -

Materials;

* Fetal plg * Dissaction pan  * Ruler {cm)-  *String
* Protective gloves * Probe 2 ¥ Scissors

1. Obtain a fetal pig, disseclion tray, gloves and other items listed above.

2. Q¥erdavear gloves when handling the specimen. FlayS ¢ WasA Yournands |
When you oblain your tetal pig, you may.notice a wrinkled appearance in the skin, This is due

to the preservation and storage process. Soma of the pigs may have pigmented skin.

3. Measure the body of your pig by taking the string from the tip of the snout to the base of the

tail along the dorsal side.

4. Mark the length of your string and use your ruler to detemming its length.
5. Determine the age of your pig by filling out the chart befow and referring to table 1.

Length of your pig: Approximate age of your plg:

Table 1 - Determining the age of the fetal pig

16-17{full termy}

age of the fetus (in weaks) length of the fetus
3 1.1-1.3¢cm
ra 2.8-3.8cm
14 22-23 cm

~30 cm

6. Conlinue your observatlons of the external anatomy. Use figure 5 to asslst in the

identification of structures.

Recall that the typical body plan of a vertebrate is the head, trunk, and tall. The fatal pig is
a tarrestrial animal, so 1t also has a neck as part of its body plan. The trunk is divided into two
parts, the thorax and the abdomen (figure 3). On the head you will see the fleshy, external
ears called pinnae, the eyes with the uppsr and lower eyelids, the snout containing the mouth
and tongue, and small sensory hairs called vibrissaa. The pinnae are carilaginous like
human ears. The snout is also cartilaginous and contains the nares far the passage of air.
The end of the snout is strengthened by a bony region to allow the pig to dig into the sail in
search of food. The snout also serves 1o house many olfactory receptors thal give the pig an
efficient sense of smell. Pigs have been used to help humans find truffles, a type of mushroom

that grows wild in the farest and is consider

Recall thal paired limbs are one ot the typical features of all mammals. When you look at
the external anatomy of your pig, you will notice different locations for the wrists, elbows,
knees, and ankles in comparison to humans. This is becausa the pig is a quadrupedal

-

ed a delicacy.

animal in contrast to the bipedalism of humans.

7. With your scissors, cut off a small portion of the umbilical to see the structures within. Use

figure 6 to assist in identification.

One of the most noticeable features of any fetal mammal from Infraclass Eutheria is the
umbilical cord. The fetus grows within the uterus and is nourished by the mother through the
placenta. The umbilical cord is how oxygen and nutrients are delivered to the growing fetus.

-

Tiyure 6 - Umbilical cord eross-seetion
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Highly exygenated blood is transferred to the
fetus through the umbilical vein. Parlially
oxygenated blood is removad from the fetus
through the umbilical arteries, Metabolic wastes
are removed through the allantoic duct which is
connected 10 the fetus' allantoic bladder.

8. Determine the gender of your pig and observe
its structures. Use figure 7 1o assist you. Lilake
surg thal you cbserve another siudent’s pig ol
the opposile gender.

8. Circle the gender of your fetal pig:

male temala

Oosexnvomons : .
ﬂ\'\\ﬁ Quaeronr. or Quareve
Va=a

figure § - Fxternal anutomy
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figure T« Gender diflercves

1-umbilical card; 2-mammary papilae,
3-urcqenital opening, &-anug,
S-lail, f-serotal sac

Female

1umbiical cord, 2-mammary papittaa
3genital papila & vrogenital opening, A-(ail
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Fetal Pig Dissection: External

Using the lateral outline of the Fetal Pig, draw
the planes and directions onto the outline:
Sagittal
Frontal
Distal
. Dorsal
Caudal
Ventral
Transverse
Proxima!

08 g g N

Using the Lateral Outline of the Fetal Pig,
label: '

9. Head

10. Neck

11, Trunk

12. Tail

13. Elbow

14. Umbiiical cord

15. Nares {(external nostrils)

16. Pinnae (external ears)
17. Eyelid

18. Anus

20, Ankle

21. Hoof

22. Wrist

23, Tongue

24. Nictitating membrane

_ Questions:
|. ls the pig digitigrade, unguligrade, or
" plantigrade? Explain.
Z . Are pigs herbivores, carnivores, or
omnivores®Explain.
.5 Why is the fetal pig a good specimen to
dissect?

H. How many digits doe the pig have?

5 . Do you see or fell hair on the surface of the
pig’'s skin?

lo Classify your pig: Kingdom, Phyium, Class,
Order, Family, Genus, Species)

7 - Is the pig biped or quadruped? Explain.

\J



The Skeletal System — .

The skeletal sysiem of a pig is typical for many quadrupedal mammals. You will not be using
your fetal pig to study this system. The bones of your fetal pig have not yet hardened, or
ossified. At this stage of development, they are primarily composed of cartifage. It can be
extremely difficult to remove the flesh off of the hones of a fetal pig. Forthis reason, it is better
{0 study a specimen of some other small mammal that is an adult. This guide provides a

detailed illustration for your use,

Once the animal is born, the bones harden. Typically, a bone contains the shaft, or diaphysis,
and the extremities, or epiphyses. The diaphysis is the interior of the bone whare marrow is
found. The epiphysis is where growth cccurs.

The skeleton of a mammal is described as having two major regions: the axial skeleton and

the appendicular skeleton (table 2):

Teble 2 - Axzal and appendicular skeleton

Axial skeleton
skull
veriebral column
sternum & ribs

Appendicular skeleton
pectoral girdle
pelvic girdle
appendages

The vertebral column is divided into the cervical, thoracic, lumbar, sacral, and caudal vertebrae.
The number of vertebrae can vary amongst mammals (table 3).

Table 3 - Vertebrate comparisons

(%)

Type of vertebrag Pig Human
~ Cervical 7 7
Thoracic 14-15 12
Lumbar 6-7 5
Sacral 4 5
Caudal 20-23 3-5 {coccyx)
Skull Vertebral column
{ ] [ cervical | thoracic [ Tumbar | sacral | caudal |
vertebrae (7) vertebrae (14-15) vertebrae (6-7) vertebrae vertcbrac

(20-23)

1-caning (tooth). 2-mandidle, 3-inscisar (ioath), 4-maxilla, S-oremaxita;, G-nasal, 7-ocbit. 8-frontal;
9-zygomatc arch; 10-external auditary meatus; {1-parietal, 12.atls; 13-axis.
16-ilium; 17-ischum, 18-femur; 19-Lbia; 20-ibula: 21-calcaneys; 22-tarsals; 23-metatarsals; 24-phalanges:
25-patella; 26-oastal cartiiage; 27-uina; 28-radivs; 29-humarus: JO<arpals; 31-metacamals; 32-phalanges

14-scapula; 15-ribs:

Howd O P\
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A very Important feature of the mammallan endoskeleton is the presance of joints, or
articulations, They allow for a variety of movements. Several different types of articulations

ooecur

Syntharthrosis - A completely immovable joinl. Examgle: sutures in the skull.
Diarthrosis — A completaly movable joint. Example: tha knee,

Amphiarthrosis — A joint that has some movement. Example: the veriebrae.

G




FPread:

The Muscular System -

Fetal pigs have many of the- same muscles as humans but in different lacations due fo the
fact that thoy are quadrupeds. This guide addressas anty the most superficial muscles in the
lateral view. Your instrucior may provide a skinned spacimen or may require you to skin your
own. When skinning a pig, make an Incision in the integument. With your forceps, lift the skin
and carefully peel it away from tho body by cutting with your scalpel. Usually, late term fetal
pigs work bast for the study of the muscles.

A muscle is typically composed of three parts: the origin, the belly, and the insertion. The
arigin is the end of the muscle connected to a lixed, typically rigid part of the skeleton. The
bally Is the middle part of the muscle. The insertion is the end of the muscle that is connected
1o a movabla portion of the skeleton. The muscle contraction across diarhrotic joints is what
causes movement. The insertion of the muscle moves closer to the origin of the muscie, The
muscle is connected Lo the skeleton by a tendon, a tough connective tissue. An aponeurosis,
another type of connective lissug, connects the muscles to s point of attachment. Muscle
fibars held tegether by fascia, fibrous connective tissue.

Muscles are divided into three types: smoolh muscie, skeletal muscle and cardiac muscle.
Smooth muscle Is the involuniary muscle responsible tor visceral activities such as digestion.
Skeletal musde and cardiac muscie both have a siriated appearancs. They can be differentiated
by the intercalated discs prasent only in the cardiac muscle. As the name implies, cardiac
muscle is the involuntary muscle located in the heart. Skelstal muscle is voluntary and is
located throughout the body. Notics the contrast between the siriated cardiac muscle tissue
and the smooth muscle tissue,

Thix mpwamaent of o miscdais 25 actlon. Thens ara many dillesenl iypas of Botions associyted
with muscles. Some camrenon azlinns e Bstad Salow:

« Flexion - Barding 2 joird 50 1hal the angfe of that jornl docreases, Examgle: barding

YoLy albow oF ks,

- Extenslon — Extencing a jeinl 52 thal the angla of ke joint incragses. Examnple:
straighlening cul your arm or &g,

- Addusicn - Moving 1he cistsl pan of the bona toward the median axis of ke bady. [Ad
= tay Examplo; lowedng your hofizonkaly raised ams dawn 1o e sldas of your bedy.

- Abdugtien — Moving the distal par of 1ka Dane away from the median axis of the body.
(8h = from) Example: rEsirg your amms from iha sicdas ol your bady o 8 sased
herizental pasilicn.

tastimuscles ara paired and produce asliens tlal a-e antagonistlc. Thatis, they procuse
0pposing effects. For exampde, the bicops ard ticeps &ne considersd antagonisis.

figuic @ - Muscle Bssue types

carduac rnusc!e

smooth muscle
g%?? ;{J Z ";; x-;,( f‘;“é
{1 }5 W’w
.&f : & 55 ly f';\.

Where, wodd yoo fead
COCAAL 0NG  DTNoevn
uSAeS WA Yne oy ?,

tslerngeeprabnus, 2 Tedo mustivdews JWeco oxipilals,
Faniler Rt 122nrsed (2zqine ‘3tae,

DRrian; HLhsaroen dary;
{Fsammantvanisas. 14-50mMrans raoas ) reraming; 145.dgl tiovars,

11 glafees maois,

20 pmprer
ERed o 0

24 extens
33-nuvseter

28 beuchinhiz, 2% siermcthy-ohiyodey,

Jespleriy, Samleine deep peclucal, Bxuprsipnasioy,
12-bizeps femcne
V/-dgoalexicreon,
13-paroneus Wrus, 20-rarsvarts atdamiral 21-nlemal odtqua; 22-evtamal abbque 23-Irems; )
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Pread -

The Head & Neck Reglons -

Orct you bivea property cut the. mawth open, you should sea 1he Tand and sofl pakstes.
The haw patale conlaing dskncl ridges thal the saft pefale lacks. The kard and sof palates
wiork togedhar o alkow for sfimuttanacus braathing ard swallawing by separaling tho ol cavity
from lhe air passeges. Funher inlo the mawth, the eplaiottls covers an cpening called he
gbottis Ihat feads to e raches. The cpiglotlis helps diroct iood doan the esophages and
Qirinio the trachea. Duwrirg respiralion, the epigiollis moves foraard ta prevent the passage

ol facd or liquid dowen the srackaa. Whia gating, the epigiottis covars tha tacnea [ligus 13}.———-}

Mew taks 3 ook al the sbuciures in 1he nesk [figere 14). You may reed 1o removg twi
slrards almusclos cyled the sigrmohyod muscles howainfouret. Tha larynx, somalimes
refarred 1o as the “wice Lox”, bos betacen the @pighlts ard e frachea, 1is comgosad of
catilage, Selow the largns you will se a dark broan avel struclune callad tha thyrold glend.
It is an ardsering gland 1hat ragulatas malesoism and groduees heemones far growth and
cavelopmenl. On either sida ol the tairgnx and thyrold you wel €68 the thymus, a greminent
slruciurs 0 fatal animsals that dminishas as the wnimal matures.,
resparsas, conlzning lymphecytas and T-cells. The thyras & aksa keated just abave the

hearl {figurea15-218). |lis a difusa sinycurs thal liss on bolh sides of 1ha rechea.

Frow b3-

R furctians In fmmcne
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Cropdiigus
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1-hard palate; 2-soft palale:
J-epig olls [cavering glafis):
A-tangue; S-larynx; B-hymus,
7-thyroid (covering lrachea)
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\Fetai Pig Dissection: Mout_.‘z_\

Coves aod

Label the diagram: =
Incisor

Canine

Hard Palate

Soft Palate
Opening to Glottis
Epiglottis

Tongue

Papillae

OND G W

Directions:

9. With scissors, make a 3cm incision in each
corner of the mouth. Spread the jaw open to
examine the mouth and tongue.

10. Observe the palate on the roof of the mouth.
The anterior part of the palate is the hard
palate, while the posterior part is the soft
palate.

11. Locate the epiglottis, a cone shaped structure
in the back of the mouth. What is the
function of this structure? Above the
epiglottis is the round opening called the
nasopharynx, which carries air from the
nostrils to the trachea. Locate the trachea.

12. Dorsal teo the glottis, find the opening to the
esophagus. Examine the tongue and view the
tiny projections called sensory papillae. What

- 1s the function of these structures?

13. Examine the teeth. Canine teeth are longer
for tearing food, while incisor are shorter and
used for biting. Are pigs carnivores,
omnivores, or herbivores?

Questions:
14. Do you see teeth? Why or why not?

15. Whatis the difference between hard and soft
palates? What are each used for?

16. Find the esophagus, trachea, and epiglottis
and what are the jobs of each.

'
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Entaring the Body Cavity -

Mpterlals:
* Falnd pig * Dissachion tray  * Protactve gloves  * Scalped * Farcaps
* Bl prone  C Shasp probe * Srissars " Flaslic bag " Tag

MNete: Waen karding your fe4al pig, always wear proteclive goves. Make swie wau have
corpaled your eaternal chservations hedare procendnn.

1. Begin by anturing the mauik. Use your scalpe! 1o cul from the comar of 1ha meulh 1o 1he

]

="

Figwe 11 - Ezrering e iwarh reging

ear [Fqure 11). You wil ased 10 cul throagh the cadiaginaus jaw & e way (o the aas

Make sure 1 cu deep encugh 50 That you can pry the masuth open 1ar ensugh to sae down

1ha throgl (ligune 11),
3, Depanding an the gerder o your peg, you will

make incEions &6corfing to ke pephic in tha
figuee shown Defow, Guis ana numbarned inander.
4. Whan inilially culling irdo s bedy, censlully
seere lhe epidemmis. Aepeal s556ring, aed culling
100 deed, urid wou baginip soa tieorgans below:,
Ty nod ta culb inlo 1 lives ar &ny lher organs,
Inftally use your sce/pal, then K up an the body
wall gno Cut up wiEh yaur SEss0m.

5. You will reed 1o Usa your scpel ko cul tnreuagh
the stamum on 1ha chest. Orca agaie, do nol
cid 1pa daep. A genlle gawing meson may he

:&e e :
.wm%

o,

mE

necassary. The sternum is shill primarily
compased of carlilage ard shoud separas® wilh mnimal offar.

. ASyeU g IReough your dissEchon, ny et ta ramave 2y argans umid absaiutaly necassan.

Yaur disserlion will make mong sense il yoo can keep H retativaly irsact

. As you open lhe Body, you wil see e umbilical vein hoiding the wrnbilical cerd o the

lwar. Take a ace ol shing ant tia il 1o ke webfical vein near Ma Jver and -&4.5 cm
tpwards thie ambiliza) coed. Wil wour sciggars, cut tha umbiicali wein. Yae will use lhese
slrings 1o crient yoursell whia stugying the comulalony system,

Caredully use your scalped 3 cut b2 dlaphragm alorg the body wall. Try loRaeq il inbasl,
Mowr k@l yeu hiave the bedy cavily apan, rinsa it in o waser biacke| (or follow the progedures

. ot your lab). Folal pigs are greeanad i fermaldahyde ar fdmalyn, 50 you nead 1o rNsE

way v brees amaEls, Ghangs your Qoves at Bast once during the dissecton

10, Fult aaart the rias and sicas of the bady. 1t may ba negassany to cut the ribs with wour

8ciBserd alorg culs A3 and AG (ligura 12).

11. Sezurs yaur peg 1o your d satling fray by eliher ugirg slrings tied al lhe wrists and ankles

e by using T-pins. {f using Topins, prsh 1kam through eesh wist and an¥e, Faor bolh
lechrégues, yod wil reed lo cocure dessn the body wall with T-pins. Always ioliow the
proRedures sungestad by your [,

12.Usiag yaur darceps, scissors, and sca'pel, examirs and remove the intarnsl prolestive

mambranes, 1090aing the lex in “The Bady Cavily ard il Mestbrares™

N 12- Erveriner Pne_ oada

Note: Clean-upis part of flaly Yeurinztructor shoud peodda you with plasticbags and tags 0
storo your Q. A qood d<e2aclion can 1aka seme Ume, 50 il is necassiry la sioen your pig untd

yeur nzxt lab, Clean your dissecting

rd {ray. Propery digpoge of excass biclogica)

v

wols a
lissuas and argans. Make sure %0 wipa dawn your statica with papsr towals and disinfactant

speny. Aways wash your hands atter lab,

é\v 1L 8calpe\ \$ d\?\\,-imen

VIL ASSKS pratvied
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Hhead-

Tie Body Cavity and its Membranos

The bedy cavity, caltad sho gaclom, is daided inta two roglens: thie thoraele cavily and (b
abdominal cavity, Thay ars diddsd by the muscular diaphragm locaied pIsl abowe @ TVEE. e 21170 body oty during i untlisal sein iztzet
The horacis cavily is aaove the liver and the abdoeniral cavity Is below it. As you cul into 1hs :
nody you wik rolice sevaral membranes lining the bady wall and variaes oegars. Thay suppan
ihe internal pegans within 1ha coslom. 'Tha body waE consists of the Integumend Jzkin), (15
rajgverge abdammus muscle, the external and Internal oblique musclas, sng ks paristal
perilanoaum, Ths parklel pedtonsum (padel = “wall’) is a layer af ap2ictad tissue that finas
the hody will. Thatissue cavenng Iha intarmal organs Is 1hs visceral perilonedivy {viscesal =
Smiermal ogans”). A doulfa layar of pertanoum = relered ta as mesaniany, The profecsss
mamrhrargs lining b3 lungs so called pledra, Like Ihe pedaraun ol Ihe bady cavily, pleura
{phare = “%ida”] consisls af the inner visceral perifonsum lIKng the ungs ang the culer
parletal pleura. The membranes cavesing the hoar are the inner viscernd pericardlum
diraclly surourding (ha hear and ke outer parletal pericardium.
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Wipner; 2 Forached, bt Sohaps 60 Gk eaius kby
Tan shbe Slaeh, Gurdilmdvon *Dumtiial ca,
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Syt hahegmIl 6 Kb, 16.lm miston lbe AT B3ht Caguas bbb, TWerghe 9243 ‘ez

L 230, s st o o g M v
- e Sl 0 R SR AT Sy Use Ynese P\t v 3 Mo
" - somact . uinwr.w """:'fﬂ'f_ i L STumoAcal artaries, 12-mdiica cad
The Thoraclc & Abdarminsl Cavifies -Q,hos\\\( Y Y O(f]é\\SB .
Tha fatkwing structuras and funclicns corezpend wilh figare 18 {0n page 22). 10. Smadl Intestine — The simall intsstne congisls of threa mans: ihe
= 3 e B S - g1, 5 o ans: the duadenum [the frst
1. Larynx - C:xmmqnly ealied the “-vobe_ box” dus 10 fis furcton in producing vo.,:lh:‘rnuon... peoetiony, the jejunum {ihe middle padicn}, and the lleum l[zfu::iinal porion), Thefin.-jwlum
TI“& laryn conlgng mfs Weal cores l'oo sap 1ha voual cards yau may cul open e larynx makas up over hall af the small intestine, I tho fmal pig the jequndin iz indsbnguishable
wilks yaur scalpaly. Il is Iha coareclion bétwaen Ihe nasepkanax and the trachea &nd from theileum, The jajunue and ilcum ateord nutrisnts ang digest chyme. Chyma is Ihe
proviges & pagsageway far &ir (ligure 19). The lsnmx is compased of four cartiages: he pamaly dgested foad that pagses fom e slomaen 10 the Qusderum. The lleocecal

thyraid cartilags (alony te veniral end leteral wells), Ihe criceid canilage {ing-shaped on valvg marks ha end of the small Intaslins and the beginnng of 1hs lage rissiine. Ths
the darsil side], the avytoroids (urdsr he spiglati <), and e eplylonis (covers te glollis). vava regquiaies 1ha passage of matarial. The iongth al the kuman small irtestine is ~20

2, Thyrus - This gland iz fumrgy and s a light cream ealoe. The thy mus tuinciens as par ol feet. In order |0 compars the luman intesline and letal pig inlestng. cut saay the srall
;"iﬁﬂﬁ?ﬁ:’ i-:as;zm and gontalns lymphocyles guch a8 T-calls. It playz 2 rol Iresting and magsure It. Goavert your measurement into el for a diract compadison.
. " PparGas: Langth of tha small irsasting: —

3. Hearl - The lour-chambered heart pumps blzod througheut the baty. Ina nen-tgtal animal n :?dur ta zee tho inlerior ¢f tka small intesling, cul apan 4 porlion of it ard place 2 on &
Sieamall meswoy Nglly oxygensied tiood g ibe longs.amd 2elvarsdomxyoareied slice or view & prepared side under & Microscope. You wik sae VI, small finger-ike
piacd b?:k 1ot lungs orca i has cfcqalea throughout the bady. Fead "The Ciroutatery projactions thal increase tha suface aram of tha Irase Wl of the smal niestine o memx
Syslen” 10 leam mere abaut kow the heart works., . : 5 alficient shsomplian. Tha vilk give the inlerior af the small inlesting 2 velvesy lexiure.

4, Thyrold - Yra thyroidis & dark Srown of red oved abrusture that is lacated in graximnity ta tha 11, Pancreas —The pancreas is the majer digastive gland ol the Gipssing syetem hn vertstrales.,
tacheg and tha taloml thymus in tha throal. I &5 respoasiale for regulating metatorem N is Iocaled beneath the smat Intgslice, You may nosd o push aside ho smaltintestne 1o
and plays 8 1019 In growlh and development. The Riyraid & part of tha oadacrne sysiem gae it. This sbucture is cream in colar and lumgy in texlure. The pansreas has dual
and prediacas thi: hoemangs. shyrosin and dlodotayronne. tunctions In the 8xocing and endocing sysiems, The axccdrs funcion Is o sacrals

5. Trachea — The 1ube is the pamsapavay for air that Iearts ta ik luras. Tne trachas 138 p:ln:mnh'c (d"gﬂ.’-b"m} ;—lbﬁﬁ inio the duadanum Ihmugh the p:xn:ma.!ic duct. This ducs is
einldeiie gspphagus igural 3. s sompogediol cantage and iskbed in dpparince t20 ema1 1o be easily seen In lhe felal pig. Pencreatic jUca i & comMBinalion of weler,
{in contzasl ta the escakagus that is smogen). o alactrolytas, and anzymas, Thasa enzymas can braak down sugars, starshas, 1Rids, and

B;Lungs - Tho luogs havs & spongy:dure and BppesmnCe; Tha luips 1uncl!!:n " pralens. The erdrerine funztiznis lo praduce insulin, guzagen, and other harmones thial
rrEspERian 1. add qxygen and remove carbon doxde trom Ihs body. You will nolice araimportant i17he ragulalisn of sugar levals and e metabalem of tats 8rd carsclwdrales
mary lsbes of the kings.  Haw many kabas deas your Isal pg have? 12. Stomach ~ Tha stamach is diviced irdo threa ragons: tha cardiac end, the fundus, and

the pyloric erd. The cardias ingicnis attached o b agophagus in the antecor end of he
s1iemach. The cardiac sphingter regulales the passage ¢f 1osd rom 1hs esephagus to
iha stomaczh. The furdus makas up the bedy of tha siemach. The pylaric rogion Inads ta
the ducdienum ang is this pogtericr tad af e sicemach. The pyloric sphineler egalates
1he passags of ood Irom the stomach to he duodanum. X you open she sicmech you will
50 a groen suasiace called meconlum. Thisis rol chyme sinca a falal animal does not
231 |pad, bul receives ks autients from Me motbar threagh e ermblical cord. Mecoaium
5 a combingnion ol ok epiihalial cells, Mucys, and amreolic lvld, Itis siainey graen frem
sile coming inds contact with the maics. Within 1ha stomach yau wid see ridges, called
rugae, which ncreass the surface area of the slorash wal

13, Spleen ~ The spleen I5 & dartk brown fap to the letl of Ihg stomach. It s parl of the
rainculzandathelial system, whech is the sysiem ol macrophaga celx. Macrophage cells
engul and dgest tareign cels and dead celis. The saleen's cells phagocytzs old red
tiood calls, plalatals, ard bactera, |1l remonvgs the ion and olrar ysalid campoenenls
teleen braaking doan blzod cells. The sploen atsa serves snimmune nchoa By tilisting
tesponsas by Ihe T-cells and B-cela. Itis Iha sile ol b largest concentralicn sf lymphalic
{issus In the bowy,

14, Large intestine — The liege nilestiae consisls of tha eciled eolon ard the siraqhs rectum.
The ealrance 1o 1ha colan I3 marked by the lleocecsl valve. Tha large miesting Cigas!s
baglenia, raghsorbs watar, and forms faces from chyma,

15, Rectum — Tha reclum is 1ha sirgighl portion of 1he large inlestne. N i3 respansibla foe tha
lommaton and rensportakion of faces 10 1hs snus,

16, Esophagus (nod piciumd) « The ascphagus drlivess foad from the meuth to 1ha stemach,
It ies doesat 1o the Iraches (ligure 16). Undike the Irachea, It is smeolh and muscyar in
sppesrance. The cardiac sphincier marks the ard ol the esopragas gad ragukiles lhe

\ l passaga of foed,

Numbar of kabes inignt lung

Humbar of bas in ‘st lung:
{Humang have e lohea: thres in 1ha right lung ored tvo 10 the It ungl. To leam mare
gbout e krgs and relaled sirdeluies, read “The Respiratory Systam sasticn of ths
guide,
7. Uved - The liver & the mest praminenl oegan of 1he tody casity. You wil nolice many [0bes
. cétheliver, Racall Ihal Ihe taman lives s four losios. How many kabas do yau sas? Usa
yrur £l proba to camiuily move &sde the Intasling to ses al the lebas.

Numbar of tver lobes:

The liver has marny funclicns. It matasotzes cartohydrales and 1855, 1l produses tile and
bile sallg that emuzily fats in the duaderum. Bio is an alkaloe sslison ol bl sans, bie
pigments, cholastenl, &nd other compoaenis sasreled by Lhe fiver. |l is stared in tie
galblacder ard delivered ta the cucdrnum eirsugh tha olie duct. In s duodanum, bile
fincticns In he emolsifiealion, dgestion, and absoeptian of fals. Tha lvar also storas and
regulales ghoagen, iron, copper, aad vilemins A, B12, D, E, amd K. It producss plasma
pregging ard.enzymes. The liver cantains eprhaizl colls caled hepatocytas that comaln
anzymas hat Jetcudly peecons and oxing such a3 akabal,

8. Gallbladder - The galbladdar shores and concenirales bile secrated by 4 liver and dalrars
# 1o the duadenum Iheough the common bife duct, Tha galitladar & a round “pea-
qrean” struture on Il uader su-face al the right kbe of the liver.

9. Duodenum - The duogenum Is the fwst perilen ol Ihe small integsng (hsl conliraes the
digaslive process, || recodeas biln fram the comman Sile cuct and s the site of 1he
emulstiication, digestian, and abgomlicn of fats. The doadenom also receives pancraahc
argymes sich as pancreslkc amyless and tyrpsin



i‘rhe Digesiive Systom fv

The digesivg Syslem corsets ¢ the alimentary canal, which runs from e roath ta e
aus. Il pracesses cod nt snergy. Foed entars e mouh & the chawing estion of the
lealh mecharically braaks il down, The salivary glunds chemisally braak doan the 1eod
ough chzymate aclion. |t moves thrawgh ks pherynx. hrough me asophagus, and irds
1ka stomach. 'Wihin tha stomach, the 1co8 & mwag win aekis gastric juces and is luthes

brokon down. From thara f pagsas inio 1ha guodentm (he lirst porisa ol tha srilinleste),
theough the jejunum {1 secoad portion of the smallinlesting), through the ileum {the tine!
poron of iha small nlesting). 1hreugh e large Intestine {Ika coiled porcon i5 cated tha
czleay, and qui thraugh the ractum ard enua. Sewaral diestive glands are assodmind with
1lis process: 1ha liver, Ihe gallbladder, ard Ihe pancreas.

( Fetal Pig Dissection: Digestive System | %

Using the posterior Fetal Pig Cutline, draw and |
label:enad coley.
1. Stomach |
2. Pylorus

3. Galibladder

4. Colon

5. Rectum

6. Liver

7. Spleen

8. Duodenum

9. Pancreas

10. Small intestine

Directions:

11. Locate the diaphragm, separating the
abdominal and thoracic cavity.

12. Find the brownish-colored liver and count the
number of iobes, what is the function of the
iiver? Then locate the gallbladder.

13. Find the esophagus, and follow it to the
stomach.

14. Cut open the stomach and note its texture of
the inner walls.

15. At the end of the stomach, there is & sphincter
to the duodenum.

16. Locate the pancreas inferior to the stomach.

17. ldentify the small intestines, and notice it's

coiled and held together by a tissue called
mesentery. Carefully cut the mesentery and

uncoil the small intestines to measure the
length. Then remove & 3cm piece, rinse and
note the villi texture inside.,

18. Locate the large intestine (colon) and

measure the length. Which intestines is
longer?

18. Find the spleen, a long, reddish- brown organ

wrapped around the stomach.

{
Questions: E
20. Look at the stomach and describe its shape.

21. Whatis the total length of the digestive system
in centimeters? From esophagus to rectum.

22. Whatis the function of the pyloric and cardiac
_valves of the stomach?



heod -

The Resplratory System -

The respiralony systam is respensiale far Bio inspiration of air and 9as exchangs Inthe body.
Air s irhaled through efher the mouth o the external nsres inta e nasopharynx. |t
passes through the larynix, passas throegh tha traches snd fio 108 fungs.

The lungs are Ihe maor crgan of k2 regpimlony sysiem in airbraiking werghrales, Thay
arg enclosed in the pleursl cavity by 1he visceral and parietal periloneurn and consis! af
several kabas, [ hbumans thare ase three Iches in the dght lung ard two in 1k BR uNg, Yol
1e13) pig Ras saven fobas. The dghl lung cenlaing Be right aplcal fobe, 1ha right cardiac
Iobe, thn right diaphragmatic kobe, and the Intermedisle lobe. Tha ledl lung seolains the
left apical lobe (sametenos called the crardal Iche), the left cardine lobe, ard the faft
dinphragmatic fobe. The spical lobe Fes craniat 1o the ridd'e candiss lobe, The disphragmatic
Wb i mant cawdal, lying jizsd abovs the diaparagm. The intermedisse obe lies in between
1P right and kil cardiae kbas, bt is siill considered pant of tie nght king system,

Qe I the lungs, the gir goes through a senies of charaets thal progressively gel smaline.
The Irachea diides nle the brorschli, which then divde nlo smaller bronghloles. Tha
aranchiofes ennpty inlo small air cells cled alveali. They canverna wilk a notwork of capiflaries

ol e il o)  Onart )
A &
?(_ "o we (hw‘\%\ ‘\oreare

{ o=

Lang el apeng

darpax. 2-135med, Seleoachus  d-brorchiole; S-disphmgm & rgnl agical lake;
Tordernediole obe B rgal cxdas ke Dorght diaphragmalic lbe

fiuure 28 - Chose-up of 2 brunsinalz

1hat deliver axygen via the bload jo the rest of tha
crrualony systam and return waste carben Gioxde 19
e exhaled, _

tq mammals, te process of brealking is dano tracgh
negalive pressure breathing. Alr is pulcd down inlo
the lungs shrough The cantraction of the diaphragm and
resulis in ichalaion. Whan the dispheegm relaas and
movas up, thi lurgs are feslored 1o hair smalervalums,
which resulis in exhatalion,

Explan Aovo —\Mg Q\vcu\oe&xxx and V\eséwam S\‘S\Q(T\%
Looce Fooexar do €kcnange.  Divpen omd Gavlans dwhae
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\ Fetal Pig Dissection: Respiratory System]

Using the posterior pig outline, draw and
label:od towc?

N AWON

Diaphragm
Lungs
Larynx
Pharynx
Trachea
Epiglottis
Bronchi
Thyroid

Directions: :
Examine the diaphragm, what is it's function? |

9
10.

14

12
13.

14.

15,

©16.

Extend the Cut #1 up under the pigs throat
and make two more lateral incisions and fold
back the flaps.

Carefully isolate the heart from other tissue,
and locate the two lungs surrounding the
heart.

Find the trachea, observe the cartilaginous
rings, which keeps it from collapsing.

Notice the trachea branches into bronchial
tubes.

Lying ventral to the trachea, locate the
pinkish-brown V-shaped structure called the
thyroid gland.

Anterior (on top) of the trachea, locate the
larynx (vocal cords)

Locate the epiglottis, and locate the pharynx

Questions:

|
|
¢
!
i
1
}

I
i
i
i

17. What is the function of the thyroid gland?

18. Whatis the pathway of breathing oxygen
and exhaling carbon dioxide?

~

14



Structures of the Heart

In¢rder o ynderstand croutalion, it s necessary 1o frsl leam absul e heard. The felalpig's
hear wil damensimta some siructures, but a lamger keart iz used 1o smeller stuclizes such
a3 e varicus valves insida of e hearl. Mary labs shugy a sheep ar cow hoarl. Thene e
detalled quides speciically wriltan for the larger mammalian heart,

The Circulalory System ~
ligure 29 - Geneel eirculatecy plun

When siudygirg M8 clroutatory system, 1l i5 betier 1o
heart work with irfecied falel pigs. Artenes arp njected wilh
fed latax, and voinsg are Injecsed wilh blue letex. Tha
hear is localed in 1ha prricardial cavity Bt & cavesed
ﬂ by 1he parslak ard viscera) pertanoumn. You wil nead
vEins- arloes lo carctully remave the pentoraurn by puling n 1 wilh
your fonzegs and cuting il way Wilh your sralpel. Whan
't wiewling tha croulatary ayslem, remave the major organs
inthe abdaminal casity, Stugy the venous system fir2t, ) s aan sy,
snce many vains feanlop of the artares. You may not e 20 et ooy ey T s 1= 2 aneie
va abie 1o denlily all ¢f 1ha arterics v veins shown i
copillaries thailluslrafons, Howaver, you should be atle o idenlily
tne mest promnent struciures. Yge thedllusiratans and
alalograpns W mssmst you.
One of he leaures of mamnwals is 1he lourchamberad haan. Through the perrag:l:c
contracsons ol thi chambers blood is pumped cut hrough the ereres inlo 1ha body. Maving
tour chambers afows tor double circulgtion of Hond Ihiough twe saparale cirGuits, 1h3
systomic clrcult ard the pulmonary glreult. Thne st amic Grovit runs lh:wgﬁg_u I‘hn !)-ac':(.
The lalt atrim ard left wantdcls are responsitde lor Iha faw of bioed in thr syswmc ciroait.
The pulmanary Grogit runs threugh Me Juags 1 cblain 0xyged and depasi 1he 'wasle 93s, S R S R TR
carban doxide. The pght alrum ard nght vesilriske are responsiale for the ow ol tlead inthe e s i
pulmanary circuil. THg |5 in conirast W cthes vertabrves such as the fish tha enly has & ;
single circuil droplaizry sysbam.

ywenulies arericles

ko LR I T E P IR THS

z in v lungs
Tha hasr of a falid pig is vary semilar 1o fhe human haad. One exceplicn s 1ha! the feld g

hear his the azygous (hemiazygous) veln shal human haarts lack. This vein drains 1hs

inlercostals into the coronany sinps (ligures 24 & 27} Them aro ol deerences, bral fov ey s iss A8 ! i

ouposes of comparalive analoeny, the fals plg mawes a gaod madsl gimal 1o Shedy. /A
g y wers

Genersl Plan of Circulation - Adult Mammals -

nypnl 8 L ==

: = bttt
Dlzod fows (hrough a series of vasses 5o tmneperl oxygen and cuban dioxide mroughaut SR B _--
the body, In qeneral, arleres and arteriotes are thick-walied vessals thas camy axypen-rich fght waalr 1 - =8 ™ 1ett weic e
I A

bland awsy f0m the haat, Yaing and veades arg Ihi-aaled vessals thal carry AxyHan-pace
blood back lowards the heat. The copdlurivs are vwoeag Ihe gixsos arg ascharged wilh Ihe

calls ¢f 1he bady.
0 e neT
o *EG e
EETRTHINI D TR TR H : 4]
Systemic circuit

upzies of o body

Dy Ve Ao of blodk -
’D\—C‘&exex\u; of Newns ond
o Bedecwes

Abaat the Circulding Fluid of the Body: the Bload - _

In oedar to bener undersland the nearl ard e clrculatory systam, It s nacessary to know Fignre 38 - Cverovvente 17 Blped g s s
same facts aboul the eroudading fhaid of this sysiem, the blacd. The main furctian of the blood ’
510 lrarspoet gasas (oxygen ang carbon dioxide} and nutdenis thravghout 1ha bady.
_ Blocd consiats of we main compararss: thi na-lormad iquid elsmenl and fhe formed
cellubyr clamants. The non-fimed Fquid elermeal is plasma, which © made up of 91.5%
waler and 8.5% aculez. These sclules Inciude proleins {such 65 glatulns, albuming, ard
fitrinogen). wea, uic a2k, fatty acids, glucose, glyoorides, dycerol, enzymas, harmaras,
alectobyles, oucegen, and carban doxide. The formed elesments include he g HOsd cels
cafled eryihrocytes, the ahite biocd ¢alls callad IBukocytes, ant thre plaelets rednrres o 35
thrombaocytes. The sryibnocyles are the nonnucleaied bicorcave cells hat cenlzin the

&

- 2 i F
. e

main oxygen iransparling pralen called emagiobin, This pomon of the cell ho'ds the pigmaent o e
Ihat gives biood its rod cafor. The Bukocytes ara the nuclealed calls thal lack hamazgkin, 1 ( &? %

~ Thess cslis ars %55 numernus than the arythrosyies ard play o majer rele in the ody's _gizj?‘..v — SD e o &
imemune respansas. The platelets ace small, noa-nusizated cell fragmeals. They aid in the [ “‘ z i ) -
cletting of the biocd. -

o oF Biws S
>




[Doc Destroy Are Veect]

Fetal Pig Dissection: Circulatory System

Draw and label: o~ & Cowe.
1. Anterior vena cava
2. Right and left atrium
3. Atrioventricular valve (tricuspid) -
4. Pulmonary valve ‘
5. Aortic valve
6. Pulmonary trunk
7. Arch of aorta : /
8. Right and left ventricle i
9. Septum ’ 1
10. Atrioventricular valve (bicuspid or mitral) i
i

Then using arrows, show the flow of blood
through the heart.

Directions:
11. Locate the heart, mammals have a four

chamber heart. How many chambers would
a pig have? = S -~

12. Locate the left and right side of the heart,

which side would have more cardiac S e A e e
muscle and why?

13. Locate the left and right atrium andleftand [~
right ventricle.

14. Anterior to the heart is a large vein that enters |
the right atrium, this vein is the anterior vena |
cava

15. Lift he heart to observe the posterior vena e B e e o
cava.

16. Find the puimonary veins and artery. -
17. Find the aorta

18. Remove the heart.
19. Holding the heart, carefully cut the heartinto

dorsal and ventral halves * Caution; Sharp
object*

20. Study the internal features.

Questions: f e ST W
21. What are the structures that prevent blood
form mixing between left and right sides of the S s
heart. Explain what prevents the blood from

flowing backwards. T T

22. Which blood type (A, B, AB, O and Rh
antigens) can be donated to all others, and why?

3
t

1\o°
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T.ne Urogenilal Systeem ‘ ~ caavvae g
The urogenital sysiem consising of Ihe sxcresony systam and the reproducive systam, diflees ‘Bﬁoce.’\b(\s Suptecn

between lhe male and lamale. The excrolpey systam remaves liguld nittogenous wasta from

1hi by In the#orm of urine. Tha reproduclive system produces ypaung.

Haole: To soa the stracturas aftha uragenilal syslem vou wil nesd Lo remoys te lhaar, sloniadh,

smak and largs milesting, and spleea. Take cara nat ta remowg any 6¢ the artanas and vens,

in grdar 1o 569 i reproductied Snuziuees you Will naed 1o edl threugh the gobie gindle ard

spread 2 apat. Twhko care ral 1o ot through any of the ongans. Soms of the repaodioctive —e =
argens may b difficu 15 ind. Have some palience and praceed through your gisseclioning eyl b o vbie o e
methadical manrar, 20(51;51

The Urinery System « 5

The masl noticasle organs 7 1ha wogenital syslam are (he kidneys, bean shaped argans in
1he lurbar ragon af the bady cavity, Thay are covered by 3 membrara caled peritoneum.
With your foecegs wd ssissors of gcapel, carsiully remave she pertareurn. There mey also
be fal G2eue covaring the Kdney that will noad ta ke w@isaved. The kidneys ara pocketad
rotwean the muscle wall and the viscera, You will 688 $he remal artery and renal vedn
laading 1o anch kidnay. The rengl arlertes and vains sranspar blacd 10 and from the KIonEeys.
The kidrays (unction In the excralicn of nydrophiic subslances such as ians, water, urea and
grher nitfapanous wistns. They play & mla in homeostsss by rmoulating the valurme and
crenpasilion af bocd. On log of the kidneys ara tha adranal glards, which prrduce hormaras
that &id 1he body duiirg stresshd sibuntans.

Seernlatery, 4oenn very
233 2ctan

T e bW IUIIE W e 22 S5ty Snacl ted tin ty

The ladneyes are compased of govers) pans: the renal corax, the renal eadalia, and the renal
palvis, TI'\; renal coﬁax I tne caler tayer al tha kidaey and senlains Whe cerllsal neprrons Wheh Neppens winee
&nd renal corpuscies. Tha renal medulla conlans the renal pyramlds. rianguiar wnd siraled y,m\‘s Le\ o Qv
struclizes bl corain lubuies gnd blood vessals, vanous blzod vesselz, and calyces. Tha

calwes lead 19 e renal petvis, the expanded porbon of (e wreter. The uretar laads ta lhe

urinary bladder. In ik lsial pig 1 wieary is calad the altantolc bladder that Fes belween

the wmbillesl arterles. 1 1ha gl pig te alartaic bladder leads @ the glantoc duct ins the .

umzilical eord (liura 4). In non-letal aninsaks, (e winary bladdes Isass ta tha urethra, which y

han leads 1o 1 external envinonment thrgiggh ke urogenital opening.

Commpore Mele 4o Fernde Urogenida) Sysmns : L B

Fepnale |
Male
ventral v sw dersat view veniral views (nnﬂioaﬁra:]:»;%?:; "
FnIe basize

< el 1 s
era cy SO asienaly sty

untyy ot

[&
za—%}(—i . in, idey

1=irelBr. 2-gugein veine J-owanan arlory; d-owiducl; S-avary; Gularing hoen,
teroebumy B-pterus; 9wagins; 1G-sllsntios Hedder, 11=uimbitcy araras;
12-argthra: 13-urogonilal opening {lcats ta thn axlernat uraganilal paplle):
12t A5-owducl. 16-eary, 17<wwilre; 10-vagina pntenorf
19-curvin: 20-ulonra bady, 21-wierine horn, 22-acus; F3sogennal sings

Turian 2.apemate anany; Sspermabo wen S.apminal veside; Z-urcthm G.resium;
Teciberuthea' (Cowpnr st plare. S-cpididyms; @toms; WOqubcrnacuien; 11 duclus delorens:
12-slwtocbludder, 13-wnbiivylselerey; We-swolur; 15-periy; 1€-piesiete g,
W-gan=alvggilyl “B-onbry, 18-Lulbswioling (Coupsr's] gland, Z0-nysves,

2 qans; FEankRt, FR-tuchid dulaqng

\7



18 wou Neve o MAeNe ;90 Yook a¥]

O fxocle P\ - VAo VessA .

Fetal Pig Dissection:

Excretory (Urinary) and
" Reproductive Systems

Directions: !

1. Remove the digestive organs and locate
the kidneys- large, bean shaped. What
are the kidneys function?

2. Find the ureters, which are tubes from the

. Kidney to the urinary bladder.

3. Liftthe urinary bladder to view the urethra.

* Using the posterior outline, draw and
label: cndy (B
4. Urinary bladder
5. Kidney
6. Renal Artery and Vein
7. Ureters
8. Urethra

Directions (Male):

9. Locate the two scrotal sacs at the
posterior of the pig. Observe testis in each
sac if the pig is mature enough.

10. Sperm in the testes passes through the
vas deferens, find the vas deferens.

11. Follow the urethra to the penis.

Using a posterior outlines, draw and label :
12. Scrotum AR cdet

13. Testis

14. Penis

18. Vas Deferns

Directions (Female):

16. Find the two bean shaped ovaries :
posterior of the pig.

17. Follow the fallopian tube to the uterus,
which is dorsal to the bladder.

18. The uterus leads to the vagina.

Using a posterior cutlines, draw and label : |
19. Ovaries QA el b
20. Vagina

21. Fallopian tubes

22. Uterus
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Heod -

The Mervows System -

The nenous syalem is rasporsibie ior distribuling sansary and molce impylses, A nenm
inpulse is an eacinzal signal teensmitied Song neweens. A neuran coasisis ol a cell body
wisn @ nucleus, branzhing exiensinng callag dendrites, and a single éxtéagicn called 8n
sxon. Derdrtas ransmit nerve impulsas loward the ced body and 1hs axon camies them
e trom 1ha cal body o the syaaplic beeningl. The axen in tha varcbraie parphesid tervous
system & supgonad by a sedes of calls cxled Schwann cells ihat are protesled by Iha
riyelin sheath. The mysin shealh luacticns a3 insulation 1o the o3l The Spaces balween
the Schaann cals are relecred 1o &5 Lhe nedes of Ranvier. The axon ends in hundreds 10
thousands of terminel branches. Atsnatarminal, 1he Fupulse connasls with ardlher agmve or
an eNesctor such as a muscls iber. This urcsonis caled a synapse. Analecior is a celor
organ that raspends 1o he neveUS SYSam In mspanse o 2 stimulus. The stulus is percaived
mircugh @ receplor. Eyss, ears, and nosa are cangidarad argan recaprs. Kaurons
tound throughoal e hody's reneus (issue angd in Ihs brain ard spinal cord.

e ranous syseemin irsmmals and olher highar varatralas connisis of the central nervous
system (CHS) and the peripheral nervous system {(PNS). The central nenous sysism
&onsists of the bran and the rarves dong the sainal column (1IR3 spinal card). Tae prripharal
naraaLs Sysinm connscts 1he cealrs) nervous system fo tha argiuns and other régions of e
body. The perighersl renous sysiam = divded nilo the gensory &nd motor pathways. Tha
mtor sathways irchadn the voluntary nervoas syatem and ihe iInvoluntary nervaus system.
Yra valuniary nervous syslen 13 9550ciatsd with the control of valunlasy skeletslmusei, The

ONG =
NS =

Ngure 31 - Major zerves andl gangliain the bl pi g

ALTIPOWNIE FRr0Is 5Y5lcm
zanvng symghatkedic irank

PNS

~

Gran: leormiag RN Y TS N LT Do TTRT SIS RITED T D BTy PRSI LR R R TR TR BRI TS
620,82 T00IPN BaNE CRST ShAiT) asta ot el T-0ouany dNE Botmbinlien

Ferporad nervex: Hominsd meeovis, DS orsiaaie e, Fl-subocd i oo in,
el e dd glesig TRlranee. 1 mada neep 1Tl patve IRt feteEn]
19 -rmier miwac, 1dkrueal e Y0driasannd mree, SO0 Aot 21caTai nomes.

Spirgattlle parves & arglial 22 I7ienoe (oY GINEDL E) i) EATORING S Turk]
Taeet b grsg e D3 Goaten, 285vazne s Gt of srasgugzel kD S pakarl

FTAUD0N (o E 2Eepmenaln burk I3caligomiatizns galon; Mmenarinas gaazion

e

involuntary aemrous syslam, reterred o 8s the autonomie nersous system, iz assaciated
witls irv0luntary Lody proceszas such as haart rate, Bocd prassurs, breathing, and cigestica.
Each grpan wamin 1ha autanamic mansus system i% contoled by the anfagenism ol the
sympathetlc ard porasympathetic nervous systems. The sympathetiec nervous systeen
prepares the bady for stross {lhe *light or fight respansa ) by increasing hear rate, resplralony
rata, ard Dlod pracsure, Al he same lirra, it slvas down Ihe digestive pracoszas, i cartrast,
the parasympsithetic apraous system loaars hearl rale, lowars Slood prassiure, and increases
digestion. Tha vagus narve i the majar rarve af tha parasympathatic system and corsains
kath sansary and moler nayrens. In summary, 1he sysmpathetie system exponds enargy while
Iha paragyrapalhalic systom conseres il

figree W St el s eemon

SImadta G nnastn

Iremi=N
dondriles
TS ceN\ S aalled
Liguge 2 - Uil cod relativesaip hezween the reveptec and < fleciee
stmuus TRCOpiar CNS affeclo rasponse
AAAAN PRS | RUH
DAHGER! =
3 ARAYT

wand spkaled

[E Rl g
rALED

SINGSCY
neuon

Structures In (he Mammalian Braln -

The main argan of Ihe neneus sysle is the brain. Typically, a sheap's brain is usad as an
example of @ mammalian brain. THera Is a separnn guida thal desabes the shzep’s brain In
delgil. Both1hs shaep's brwn and Iha guide, “Tha Physiciogy of the Mammallan Brain”, are
avafable from the Biz Carparalicn.  Taig guide intfudes anillustraticn af tha shaep's brgin in
hin vantzsd view (10 snow the ¢ranal nersas) and tna sagital siow.

Tha carebrum coasists ol fva mEor [cbes: Ihe Iremal fabs, Me panatad kb, the temporal
Iche, the cecipal kkbe, ard 1ha Ireular isha, The temporal kb, resaoasiole for gucitony
senges, Mamory ang laarring is mal shown @ the illustation. The insuar lote is hacated
wilkin Ihe carabeurn ard is val Vgibde Irom the sunasa,

Dagvina view ot & natte\ byt

g depneln G ol nesnednam 2ecczanil koha of Ity cavebrom
veinds Ceercbedhane Tagnd Som, A dstaotiioiale, el st
e 12 ooy tody 13 plubny q! 14 hypcihatarys:

15 thahams, “Sqrezalnga 13l 18 Libaal somzb, e podseam SUs hatnny ok

RSB
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Fetal Pig Dissection: Nervous System

Directions:

1. "Use the scalpel to scrap the skull until its
thin enough to break through to observe the
brain.

2. Be careful to not destroy the brain.

3. Try to remove the brain to observe the
cerebrum, cerebellum, and possibly the |

. brain stem. 3

4. Once the brain is removed carefully, ’
separate the two hemispheres to observe
the hypothalamus and pituitary gland.

Draw the brain you extracted and write a
Summary about your observations when
extracting the brain. £ven V& wWoo fvad.
e Codd W reve. ot

d\-(-‘-&ve(\*\-sj’

Each member needs to create a 3x5 index card |

for the Lab Practical Final- create it before you
turn the packetin. | will check those.

STUD\Y:
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