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PRЕFAсE

Тhis at|as is intended for use by those truIy interested in horses . from 4H о|ub
groups to first-year veterinary mediсaI students. Еquine sсienсe majors, serious
horsemen, trainers, breeders and farriers wi|I find this approaсh a pleasant and
rewarding way to learn equine anatomy.

Why learn some equine anatomy? Your reasons wi|l vary, depending on your paftiсu.
lar involvement with horses. Basiсally, a knowledge of the funсtionaI anatomy of the
horse wiI| give you the satisfaсtion of knowing your horse bette1 providing:

Understanding of the struсtural basis for the horse's main funсtion, locomotion,
An appreоiаtion of the horse's gaits as it сarries or pul|s us (or something else)
along,
A baсkground for сommuniоation with other horse owners, trainers, farriers and
veterinarians, espeсia||y with regard to the funсtion or ma|funсtion of the organs
of |oсomotion, digestion, respiration and reproduсtion,
And the satisfaсtion of knowing your horse better.

Horses and their сlose relatives, donkeys and zebras, are in the mamma|ian order of

odd-toed, hoofed animals (Perissodaсty|a) as are its distant relatives, rhinoсeroses
and tapirs. The horse, Equus сaba|lus, is an equid, a member of the horse family,
Equidae. The adjeсtive, equine, is frequent|y used improper|y as a noun.

Charaсteristiсs of equids inс|ude:
1. Highly speсia|ized limbs, eaсh with one digit (the third) and with the main musс|e

mass of the limb situated сlose to the body's trunk,
2. Large paranasal sinuses within the skull,
3. Guttural pouсhes, large outpoсketings of the auditory tubes that extend from the

nasopharynx to the middle ears,
4. High-сrowned permanеnt teeth whiсh grow for a |ong time, a feature used to

determine the age of horses,
5. A simple stomaсh followed by a long smal| jntestine and a |arge, сompliсated

large intestine where fermentation of feed oссurs,
6. Well-developed skin glands,
7. Large heart and lungs,
8. A uterus with short horns and a relatively large body, a prominent depression in

eaсh ovary where the egg сeIls are released,
9. A |arge, vasсu|ar penis and a сomplete set of male aсcessory sex g|ands.
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Using this at|as, you Wi|l explore the horse's body by сo|oring drawings of its various

organs and reading the short desсriptions aссompanying the drawings. Co|oring

illustrations in this manner is an enjoyab|e and effeсtive |earning experienсe. ln

keeping with the сurrent trend, most Latin anatomiс names have been сhanged to

English.

Drawings of organs making up the systems of the horse's body are presented in

plates. Pages opposite the p|ates сontain labe|s for сoloring the drawings. Еssentia|

anatomiс and physiologiс сonсepts are exp|ained and some сommon diseases are

presented. Important terms are underlined in the text.

Тhe attas may be used alone, or it may be used to assist in disseсtions. Many of the

p|ates are drawn from proseсted speсimens. For the most part, eaсh p|ate is self-

сontained, so the plates do not have to be studied in sequenсe. You may se|eсt

those you wish to сolor first or to review later.

Before beginning, read the following important direсtions:

1. Look over the entire p|ate on the right page, and then read labeling instruсtions on

the left page. Struсtures to be сo|ored are printed in boldfaсe type preсeded by

numbers or |etters that сorrespond with numbers or |etters indiоating struсtures

on the drawings on the Plate.
2. Undertine the words in boldfaсe type on the |eft page in different сolors, and use

the same сolors on the indiсated struсtures, arrows or dashed lines on the draw-

ings. A|so сo|or in the words written in open-faced |etters on the drawings.

3. Тhe сhoiсe of сolors is yours. Co|ored penсils or felttipped pens are reсom-

mended. Very dark сo|ors obsсure detail, so use |ighter shades of these сolors

and test the сo|ors before using them.

Suggested сoloring utensit inсlude Crayola @ Washable Markers, Pentel@
CoГor Pens, сoIored artist penсils, or other simiIar media.
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ЕXтERNAL REGloNs oF тHЕ HoRsE's BoDY

14. Chest

15. Arm

16. Elbow

17. Forearm

18. Carpus or knee

19. Metaсarpus or forecannon

20. Fetlock or ankle

21. Pastern

22. Coronet

(joins skin of 21 & 2З)

23. Hoof

24.Thorax or barrel

25. Girth
(middle of the shourder joint) 26. Abdomen or beшy

Color regions of the digit (21 ,22,2з) on the other limbs (Not legs!).
Jhе modern horse walks on its third сlЦЦ (your midd|e finger).
Note that the manus (Latin for hand) extends from the сarpus (inс|uded) to the ground.
Тhe pes (Latin for foot) extends from the tarsus (inсluded) to the ground.

Plate 1

1. Polt

2. Forehead

3. Faсe

4. Nostril

5. Lips

6. Jаw

7. Throat|atсh

8. Crest

9. Neсk

10. Jugular groove

11. Withers

12. Shoulder

13. Point of shoulder

27. Flank

28. Baсk

29. Loin

30. Croup

31. Point of hip

(сoxaltuber)

32. Тailhead

33. Buttoсk

34. Тhigh or quarter

35. Stifle

36. Leg or gaskin

37. Tarsus or hock

38. Metatarsus or hindсannon

lF, lFl ll. ll. ll. lFl 
'г, '7l 

JГr lFl lP, 1э| '|! !F| tЕ .йt l-)| E.
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DlREстloNAL тERMs

Тhis is a view of the near side (Jеft side) of a horse. The right side is the off side.

Plate 2

Direсtional terms desсribe the loсation of parts of the body, relate funсtiona| сhanges in position, and define the extent oflesions (diseased regions).

Dorsal (A to B) and ventral (C to D) are opposite terms indiсating relative loсations of parts toward the baсk (dorsum) orthe belly (venter).

Above the сarpus or knee and above the hoсk (dotted lines) and from the belIy to the baсk, a struсture loсated с|oser tothe сranium (sku|| сase) is сrania! to another struсture, and a struсture loсated toward the tai| (сauda) is сaudal to an-other.

on the head, notiсe the dashed line from A to E. Here, the term, rostral, is used to show the |oсation of a struсture сloserto the nose (rostrum). Caudal remains the same.

Proximal indiсates a loсation toward the attaсhed end of a limb.
Dista! indiсates a |oсation toward the free end of a |imb, that is, further from the body.

Dista| to and inсluding the сarpus, dorsal repIaсes оrania| and palmar replaсes сaudaI.
Dista| to and inсIuding the hoсk, dorsal replaсes сranial, but plantar replaсes сaudal.

on a fronta| view of the distal end of a horse's limb, the axis is shown by a dashed |ine. An axiat struсture is loсated to-ward the axis; an abaxial struсture, awaУ from it.
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вoDY PLANES Plate 3
Figure 1' The median plane (L., medianus = in the middle), indiсated by the dashed
|ines between the m's, divides the horse's body into right and left ha|ves' А sagittal
plane (L., sagitta - arrow), indiсated by the dashed line from s to s, is any plane
parallel to the median plane.

Figure 2'The median plane is indiсated by the dashed |ine. Medial and lateral
(L., latus = side) are direсtional terms relative to the median p|ane. Medial struсtures
are loсated сIoser to the median p|ane. Lateral struсtures lie away from the median
plane, that is, toward the side.

Figure 3. A transverse plane, indiсated by the dashed |ines between the t,s, passes
through the head, trunk or limb perpendiсular to the paft's long axis. А dorsal plane
(frontal p|ane), indiсated by the dashed line from d to d, passes through a body part
paralIel to its dorsal sudaсe.
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MlcRosсoPlс ANAтoMY oF EQUINE sKlN Plate 5

Figure 1. Haired skin from the neсk.
Skin сonsists of epidermis аnd dermis, with the latter blending into the subсutis
whiсh attaсhes skin to underlying structures.
Epidermis is stratified squamous epithetium, a highly сe||u|ar tissue with f|at, horny
surfaсe сells. Тhis tissue сontinues into a hair folliсle and down to the hair butb
mаtrix of eaсh where сells multip|y to form the hair. Make dots with a blaсk penсil to
indiсate pigment сells in the deep |ayers of the epidermis and in the hair bulb
matrix.

Dermis is dense fibrous (сo||agenous) tissue, and the deeper subcutis is loose
сonneсtive tissue- сontaining depots of fat (adipose tissue).
Тwo types of сutaneous (skin) g|ands empty into hair follicles. Ce||s produсed by
sebaсeous (oil) glands break irp to form the oily seсretion, sebum. Apoсrine
tubular g|ands seсrete sweat and are сommonly сa|led sweat g]ands.
sensory nerves bring sensations of pressure, pain, heat and cold from nerve end-
ings in the dermis just under the epidermis.
Motor nerves (from the autonomiс neruous system) сause apoсrine tubular gIands
to seсrete and smooth musсle ce|ls of the hair ereсtor musctes to сontract. Con-
traсtions of these musс|es elevate hairs and squeeze on sebaсeous glands.
on the |eft hand side of the bloсk of skin notiсe that blood vessets branсh and join
to form 3 networks in the subсutis and skin. Loсate the blood supply to the hair
bulbs.

Figure 2. Nonhaired skin from the lining of the prepuсe.
ln this bloсk of skin from the lining of the prepuсe (sheath of the penis) notiсe the
thiсk epidermis with pegs projeсting into the dermis. Large quantities of sebum
termed smegma are produсed by we||-deve|oped sebaсeous glands. Apoсrine
tubular glands also empty into the glandular pores.

(Text сontinued on page following drawing.)
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slGNlFIсANт lNFoRMAтloN oN тHЕ HoRsЕ's SKIN

Тhe skin is the body's |argest organ. lt interfaces with the environment, seruing as a
barrier to living, оhemical and physical agents and providing sensory information.
other funсtions are f|exib|e suppott, сontroI of water Ioss, immunologiс responses,
reguIation of blood pressure and сontrol of body temperature. Changes in b|ood fIow,

ereсtion of hairs and sweating inf|uenсe body temperature.

Profuse sweating by horses is сa||ed lathering. Sweating is important in сooling the
animal, and horses whiсh sweat heavi|y should reсeive a supplementaI sa|t mixture
to rep|aсe salts lost in sweating. A hot, sweaty horse shou|d be walked until it cools
down. Seсretion of sweat by apoсrine tubular glands is stimulated by motor nerues
and by the hormone, epinephrine, (adrenalin) secreted into the blood by the adrenal
g|ands. A..nervous'' horse can begin to sweat. Seсretions by skin g|ands сleanse
hair fol|iсles and disсourage the growth of harmfuI organisms.

,.Sweating', is a proсedure in whiсh a tightly fitting plastiс wrap is сovered over a
mild stimu|ant on a paft of a horse.s body (usually the neсk), сausing the сovered
area to sweat profusely. This dehydrates the region and tightens its profile for dis-
play in the show ring for a shoft time after removaI of the p|astiс Wrap. Later, when

the horse drinks, fluid is restored to the tissues. This proоedure is a|so used to
reduсe swelling of оhroniсaIIy infIammed parts of limbs.

Horses shed hair mostly in the spring, beginning on the belly and sides and сontinu-
ing up onto the baсk. The hair сyсle inсludes an aсtive|y growing stage (anagen)

fo|lowed by a stage (сatagen) during whiсh the hair matriх sot1 of shrinks (atrophies)

and pee|s away from its blood supp|y. A |onger quiesсent period (telogen) then
oссurs in whiсh the hair (сlub hair) separates from the hair matrix but remains in the
fo||iс|e. The matrix later beсomes aсtive and begins to grow a new hair that pushes

out the old с|ub hair (shedding).

Masses of smegma (sometimes сalled ..beans'') frequent|y need to be сleaned from

the male horse's prepuсe with mild soap and water.

Тhe mare's udder сonsists of mammary glands, highly developed and modified

apoсrine tubular glands' Sebaсeous gland seсretions form a dark layer on the skin
between the halves of the udder. Тhis layer may be sоraped off.
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SKELEтoN oF тHE HoRsЕ

1. Skull
2. Mandible
3. Hyoid bone

8. Scapular сartilage
9. Sсapula

10. Humerus
11. Radius
12. Ulna
13. Carpal bones -7 or I

AXIAL SKELETON
4. Vertebral сolumn
5. Ribs

APPЕNDlсULAR SKЕLEтoN
FoRЕLlMB

14. Metaсarpal bones .3
(3rd Mc = сannon bone)

16. Proximal phalanx
(First phalanx or p1)

(Plural = phalanges)

HINDLIMB
24. Patella
25. Тibia
26. Fibula
27.Tarsal bones - 6
28. Metatarsal bones - 3

Plate 6

p. GostаI carfilages
7. Sternum

17. Middle phalanx
(Seсond phalanx or P2)

(Naviсular bone)
19. Dista! phalаnx

(Тhird phalanx or P3)
(Coffin bone or pedаl bone)

Digital bones of the hindlimb are
named the same as those of the fore-
limb, nos. 16 - 19.

15. Proximal sesamoid bones - 2 19. Distal sesamoid bone

Fused to form

the hip bone
(os coxae)

23. Femur

There are 205 bones in the horse's skeleton. Тhirty-four, inсluding 3 auditory (hearing) ossicles in eaсh temporal bone, are
in the skull. The twenty bones in eaсh forelimb and the twenty in eaсh hindIimb are of great importanсe in health and
disease, sinсe they form the basis for Ioсomotion.
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тHЕ VERтЕвRAL сoLUMN Plate 7

Figure 1. Regions of the vertebral (spinal) сolumn.

ldentify the regions and the number of veftebrae in eaсh region:

7 cervical, 18 thoriсiс,6lumbar,5 saсral (fused to form the saсrum), and 15.21

сaudal (cocсygeal) vertebrae.
Тhe vertebra| formula of the horse is C,T.,,L.S.Ca,' -..,

There may be one more or one less thoraсiс ver1ebra or one |ess |umbar vertebra.

The latter сondition has been noted mainly in Arabian horses.

Figure 2. Vertebrae are irregular bones of various shapes.

Identify and сo|or the foI|owing pafts:

1. Transverse proсesses (Wings on the at|as and saсrum)

2. Vertebra! foramen (Combined foramina form the vertebra| сanal whiсh сontains

the spina| сord and its сoverings.)

3. Body
4. Arсh
5. Spinous proсess(es)
6. Articular proсesses (Dens of the axis)

7. Artiсular surfaсes of sacrum (Articulate with eaсh ilium)

Exсept for artiсu|ations of the atlas with the sku|| (at|antooссipitaI joint) and with the

axis (atlantoaxial joint - a pivot joint), the bodies of vertebrae are joined by interver-

tebra| disсs of fibroсartiIage. Movements of veftebral joints (exсept the at|antoaxia|

joint) are dorsal, ventral and lateral flexion and limited rotation. Spinal nerves

emerge through foramina formed between arсhes of adjaсent veftebrae or through

Iatera| vertebra| foramina in arсhes. on eaсh side, a vertebra| artery сourses through

foramina in the transverse proсesses of сerviсa| veftebrae one through six on its

way to supply the brain.

Ma|formation of сertain сerviсaI vertebrae is one of the most сommon сauses of thе

wobbler syndrome. lt is most prevalent in Thoroughbred and Quarter Horse males,

but it can oссur in a|| breeds and both sexes. LoсaI сonstriсtion of the vertebral сanal

exerts pressure on the spinal сord, interfering with nerve impulses to limb musсles.

\
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Rlвs AND SтERNUM Plate 8

The horse has 18 (oссasiona|ly 19) pairs of ribs. Costal cartilages of the first 8
pairs of true ribs aftiсu|ate.with the sternum; the rest are false (asterna|) ribs. Final
ribs whiсh laсk сostal сarti|age attaсhment to adjaсent cartilages are floating ribs.

Fused сosta| сarti|ages form the сosta| arch. (L., сosta = rib).

The head of eaсh rib artiсu|ates with the bodies of adjaсent thoraсiс vertebrae, the
first rib aftiсulating with the 7th сeruiсa| and 1st thoraciс veftebrae. The tuberсle on

most ribs artiсuIates with the transverse proсess on the сaudaI vertebra of the two

with whiсh the head artiсulates. on the cauda| ribs in the series, the tuberс|e ap.
proaсhes the head and eventually fuses with it.

Figure 1. Cranioсaudal view of first ribs, first thoraсiс vertebra and sternum.
1. Left 1st rib
2. Transverse proсess of T1

3. Tuberсle
Figure 2. Media| view of right 7th rib. Notiсe the сostochondraI and сhondrosterna|
junсtions (Greek, сhondros = сarti|age).

3. Tuberсle
4. Neck
5. Head

8. First 8 ribs
9. Costal сartilages

10. Cartliage of the manubrium
11. Manubrium

4. Neck
5. Head

6. Sternum

6. Sternum
7. Right 7th сostal сartilage

12. Sternebrae 2 to 6
13. Хiphoid proсess
14. Хiphoid сartilage

The sternum сonsists of 7 sternebrae whiсh never beсome сomplete|y bony. The

сrania| segment, the manubrium, presents a сarti|age as does the сauda| segment,

the xiphoid proсess, from whiсh the xiphoid сartilage projeсts.

Figure 3. Dorsal view of the horse's sternum.
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Figure 2
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ANAтOMY oF A LONG BONE Plate 9

LongitudinaI seсtion of a mature equine humerus.
1. Diaphysis (shaft) - Arrow shows extent.

2. Epiphysis (end) - Arrows indiсate an epiphysis at the proxima| end and one at
the distal end of the bone.

3. Epiphyseal line - Еaсh epiphysea| |ine is the region of the final replaсement of
сartilage by bone.

4. Periosteum - This is the vesse|-riсh, bone-produсing membrane сovering the
bone (dashed |ine) exсept over the ends сovered by articular сarti-
lage.

5. Articular сartilage - Smooth, hyaline (g|assy) сartilage сovers the end of a
bone where it meets another bone in a joint.

6. Canсellous (spongy) bone - Bony trabeсulae (littIe beams) give support
against stresses p|aсed on the bone. Red marrow (sourсe of most
bIood сe||s) oссupies spaсes among the trabeсu|ae.

7. Compact bone . Тhis tissue is formed by dense|y-paсked, сylindriсal osteons
of сe|Is and bone сontaining сhannels for b|ood vesse|s.

8. Marrow сavity - Fatty yelIow marrow rep|aсes red marrow in the marrow
сavity.

9. Endosteum . Bone is laid down by this membrane lining the marrow сavity.

10. Nutrient artery - Blood for the bone is supplied by vessels in the periosteum

and by the nutrient artery сarrying b|ood to the endosteum.

Most bones deve|op in a mass of сarti|age; a few develop in a membrane of сoI|ag-

enous сonneсtive tissue. Bones may be с|assified by their shape: |ong, short, f|at or
irregular. The humerus is a long bone that developed in a cartilaginous model.
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On the scapula -

1. Scapular cartilage
2. Supraspinous fossa
3. Spine of the scaPula
4. lnfraspinous fossa
5. Supraglenoid tubercle

On the humerus -

10. Greater tubercle
11. Head
12. Deltoid tuberositY
1 3. Musсulospiral groove

14. oleсranon fossa
15. Radial fossa

On the ulna and radius -

22. Olecranon tu berositY

23. Anсoneal proсess
24.Trochlear notсh

25. Shaft of the ulna

BoNЕs oF тHE SHoULDER, ARM AND FoREARM Plate 10

Lateral and medial views of the sсapula, humerus and fused ulna and radius are

seen on Plate 1O. The bones are sIightIy disartiсu|ated to show joint sudaсes.
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6. Serrаted faсe
7. Subsсapular fossa
8. Corасoid proсess
9. Glenoid сavity

'l
16. Troсhlea L 

o'

17. capitulum J сondyle

18. Lateral epiсondyle
19. Lesser tuberсle
20. Major teres tuberositY

21. Medial epiсondyIe

26. Humeral artiсular surfaсe

27. Lateral styloid proсess
28. Radial tuberositY

29. Carpal artiсular surface of the

radius

Тhe o|eсranon tuberosity and the anсoneal proсess are both part of the oleсranon.

Тhe |atera| styIoid process on the radius is aсtua||y the dista| end of the uIna.

An interosseous space lies between the radius and ulna.

Visua|izing fraсtures on an x-ray film depends on knowledge of the bone invo|ved.

The suprag|enoid tuberс|e and the oleсranon are сommon fraсture sites in this

region.
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сARPAL BoNEs Plate 11

DorsaI, IateraI and palmar views of the сarpal bones are shown together with

the artiсulating ends of the radius and metaсarpa| bones.

Proximal row:

RC Radial carpal bone
lC lntermediate carpal bone
Uc Ulnar саrpaI bone
AC Aссessory сarpal bone

Distal row:

lC First carpal bone (Embedded in the medial collateral ligament of the

сarpus. lt may be absent.)

2C Seсond сarpal bone
3C Third сarpal bone
4C Fourth сarpal bone

MetaсarpaI bones:

2Mс Seсond metaсarpal bone
3Mс Third metaсarpal bone .

4Mс Fourth metaсarpal bone

Awareness of the detai|s of the struсture and re|ationships of сarpal bones is

essential to understanding the function of the horse's сarpus (knee) and the

сauses and сonsequenсes of Iameness due to defeсts or injury. For example,
..сalf knee'' (palmar deviation of the сarpus) is a сonformationaI weakness. ln

this deformity and in young raсehorses in genera|, сarpa| сhip fraсtures сom-

mon|y oссur within the joints of the сarpus in the radial, intermediate and third

сarpaI bones and in the distaI end of the radius.

l
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MЕтACARPAL AND DlGlтAL BoNEs Plate 12

ln the dorsa| and palmar views of the right metaсarpal and digita| bones, the bones

are disartiсu|ated so that the artiсu|ar surfaсes may be seen.

2 Mс Seсond (medial smal!) metaсarpa! bone (splint bone)

3 Mc Third (large) metaсarpal bone (сannon bone)

1. Metaсarpa! tuberosity
2. Ridge on distal articular surfaсe

4"Mc Fourth (lateral smaIl) metaсarpal bone (splint bone)

PSm Medial proximal sesamoid bone

PSI Lateral proximal sesamoid bone
PP Proximal phalanx (first phalanx, Pl, long pastern bone)

3. Extensor proсess
MP Middle phalanx (seсond phalanx, P2, short pastern bone)

DS Distal sesamoid bone (navicular bone)

4. Articular surfaсe 5. Flexor surfaсe
DP Distal phalanx (third phalanx, P3, coffin bone)

6. Extensor proсess 9. Flexor surfaсe
7. Parietal surfaсe 10. Semilunar |ine

8. Solar foramen 11. Solar surfaсe
с Cartilages of the dista! phalanx

Alignment of bones is important in evaluating the сonformation of the Iimb.

The proximaI and dista| sesamoid bones serve as pu|leys that сhange the direсtion

of the deep digital flexor tendon.

Notiсe the ridge on the distal artiсu|ar surfaсe of the third metaсarpal bone and

visua|ize how it might produсe a ..sсrewdriver fraсture'' of the proxima| phalanx'

Although the proximal sesamoid bones are deeply embedded in and supported by

ligaments, they are subjeсt to fraсtures. A variety of fraсtures сan oссur in the distaI

phalanx.

Тhe naviсu|ar bone artiсuIates with both the middIe and dista| phalanges. Progres-

sive degeneration of the naviсuIar bone results in naviсular disease (See Plate 27).

As the horse ages' the сafiilages of the distaI pha|anx tend to ossify (beсome bone),

interfering with their flexibility and their ability to spread when the foot strikes the

ground.

Sidebone is the comp|ete ossifiсation of the сarti|ages of the distaI phalanx.
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SтRUстURE oF JolNтs

Figure 1. Fibrous Joints - lmmovable; fibrous tissue unites; ossify with age
Suture - Most joints of the skull
Syndesmosis - Between shafts of some long bones

Figure 2. Cartilaginous Joints - Limited movement; midline
Symphysis. Fibroсartilage; symphysis pe|vis ossifies with age;
interveftebraI disсs do not normal|y ossify
Growth plate (physis) (arrows) - Hyaline сati|age grows and ossifies,
inсreasing a bone's length. lt comp|ete|y ossifies at maturity.

Figure 3. Synovial Joint - Drawn here in |ongitudina| seсtion. Synovial (diarthrodial)
joints are movable. parts of a typical synovialjoint:
Artiсulаr сartilages - Hyaline сarti|age
Synovial membrane - Produсes lubriсating svnovial fluid (..pщ[ oi|,,)

Fibrous joint сapsule
Collateral ligaments - Еxtra.afiiсular

Intra-artiсu|ar ligaments in the femorotibia|joint are not within lhe
synovia| сavЩ. In this joint menisсi of fibroсaftilaщ are plaсed between
the artiсu|ating bones.

Synovialjoints are с|assified also on the basis of the type of motion.
Еxamples are given:

Hinge le!n! (ginglymus) - Flexion decreases the angle between
the bones; extension inсreases the angle: elbow joint.

Sliding join.t (plane joint): interсarpal joints.
Ball-and-soсket ioint (spheroidal joint): hip joint.

Pivot jojn! (troсhoid joint): at|antoaxial joint.

EIIipsoid ioint (biaxial movement): antebraсhioсarpa| joint.

Тhe initia| swe||ing of an injured joint is due to inсreased produсtion of synovia| fluid.
Analysis of the visоosity (thiсkness) of the synovia| fluid and сel|s it сontains is used
to diagnose сertain joint diseases.
Growth p|ate fraсtures oссur in young сo|ts.
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JolNтs oF тHE FoRЕLIMB Plate 14

Shoulder (humeral) joint - Glenoid сavity of sсapula and head of humerus.
Surrounding musо|es aсt as |igaments.

Elbow (сubital) joint - Condyle of hurnerus, proximal end of radius and troсhlear
notсh of ulna. A thin joint сapsu|e extends a pouсh into the oleсranon fossa.

Radioulnar ioint - Shafts of radius and ulna. lnterosseous ligament of the forearm
forms a syndesmosis in foals that later ossifies distalto the interosseous fora-
men,

Carpal joints - Common сol|atera| ligaments, fibrous joint capsu|e and palmar
ligament

Antebraсhioсarpal joint - Dista| end of radius and proximal row of сarpal bones
Midсarpal joint - Proximal row of сarpa| bones and distal row of carpa| bones
Carpometaсarpal joint - Dista| row of сarpa| bones and proxima| ends of

metaсarpaI bones
lnterсarpal ioints - Between adjaсent сarpal bones

lntermetaсarpal joints - Syndesmoses that ossify with age
Fetlock joint (metaсarpophalangeal joint) - Distal end of third metaсarpa| bone,

proximal end of proximal phalanx and the two proximal sesamoid bones. Several
sesamoidean Iigaments сonneсt with and support the proximal sesamoid bones.
The palmar reсess of the joint сapsule extends proximad between the third
metaсarpal bone and the suspensory ligament.

Proximal interphalangeal ioint (pastern joint) - Distal end of proximal phalanx and
proximal end of middle phalanx

Distal interphalangeal joint (сoffin joint) - DistaI end of middIe pha|anx, proximaI
end of distal phalanx and the dista| sesamoid (naviсuIar) bone

Wind-puffs are swe||ings of the pa|mar reсess of the fet|oсk joint сapsule. Тhey are
due to an exсessive amount of synovial f|uid produсed by the synovia| membrane of
the fetloсk joint. Тhe сondition ocсurs most сommonly in hard-worked horses and
may or may not result in lameness.
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FAsсlA
Plate 15

Тhe horse's fasсia сonsists of layers of loose and dense fibrous (сo||agenous) сonneсtive tissue under the skin. Superfi-
сjalfascia is Ioose сollagenous сonneсtive tissue that b|ends with the same tissue of the subсutis. Superfiсia| fasсia сov-ers deep fasсia of dense сo|lagenous сonneсtive tissue. When the skin, subсutis and superfiсia| fasсia are removed in
most regions of the bgdy, a сovering of thiсk, white deep fasсia masks many individual musс|es from view. Deep fasсiasends septa (partitions) between оeftain musсles or between their pafts. Super.fiсial and deep fasсia also give attaсhment
to some musсles. Cutaneous musс|es are сontained within supediсia| fasсia. Major сutaneous musсles are the сutane-
ous trunk m. (flyshaker musсle), сutaneous faсia| m. and сutaneous neсk m. Fasсia сovers joints and blends with |igaentsand tendon sheaths.
MAJOR REGIONS oF DЕЕP FAsсlA
Тrunk

Abdominal fasсia
cerviсal fasсia
Thoracolumbar fasсia

Dorsosсapular ligament - Attaсhes to veftebrae, sсapula and musсles.
Forelimb

Antebraсhial fasсia
Omobrachial fascia

Hindlimb

Gluteal fasсia
Crural fasсia
Femoral fasсia
Fasсia lata

Carpa|, metaсarpa|, tarsal, metatarsa| and digital fasсiae enс|ose their respeсtive regions.
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sUPERFlсlAL tt,lusсLEs oF тнE HoRsE Plate 16
Musсles are named for their attaсhments, shapes, and/or aсtions. only parts of some musс]es are seen in this view. Тhey
wil| be seen more сomp|etely in a view of a deeper disseсtion. ]f|.= musсle, mm.= musс]es.

1. Superior labial levator m.

2. Canine m.

3. Nasolabial levаtor m.

4. Masseter m.

5. Sternomandibular m.

6. Cerviсa! cutaneous m.

7. Braсhiocephaliс m.

8. Splenius m.

9. Cerviсal ventral serrated m.

10. Тhoraсic ventral serrated m.

11. Cerviсal trapezius m.

12. Thoraсic trapezius m.

13. Subсlavian m.

Aсute and сhroniс musс]e inf|ammation (лЩдqslis) are common probIems in horses during and after strenuous exerсise.
Mediсation is available that modulates the body's immune system to deal with the swelling and pain of myositis.

14. Deltoid m.

15. Latissimus dorsi m.

(widest dorsal m.)

16. Desсending peсtoral m.

17. Braсhial triсeps m.

18. Asсending peсtoral m.

19. Carpal and digital extensor mm.

20. External abdominal oblique m.

21. Tensor m. of the fasсia lata

22. Supeffiсial gluteal m.

23. Femoral biceps m.

24. Semitendinous m.

25. Digital extensor mm.
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DЕEPER ttлUsсLEs oF тHЕ HoRsE

П. = lТlUSCle, mm. = musсles

1. Longest сapital and atlantal m.

2. Complex m.

3. Rhomboid m.

4. Тhoraсiс spinаl m.

5. lliocostal m.

6. Longest dorsal m.

7. Caudal dorsal serrated m.

8. Omohyoid m.

9. Cervical ventral serrated m.

10. Тhoraсiс ventral serrated m.

11. Subсlavian m.

12. Supraspinate m.

13. lnfraspinate m.

14. BraсhiaI biсeps m.

15. Long head of braсhial triсeps m.

16. Lateral head of brachial triceps m.

17. External intercostal mm.

18. Тransverse abdominal m.

19. lnternal abdominal oblique m.

20. External abdominal oblique m.

21. lliac m.

22. Femoral quadriсeps m.

23. П,liddle gluteal m.

24. Semimembranous m.

25. Semitendinous m.

26. Gastroсnemius m.

Plate 17

Тhe tying-up syndrome is a musсular disease that fo|lows pro|onged, hard exerсise. Тhe сondition oссurs in сeftainhorses apparently due to depletion of musсle energy. Affeсted horses are Very stiff and do not want to move. Тhey shou|dnot be forсed to move! Еleсtro|ytes (sa|ts) and g|uсose (simple sugar) given oraIly and intravenously have been used totreat tying-up. lnjeсtion of an immunomodulator has had dramatiс results in a|leviating tying-up syndrome. Preventioninс|udes better сonditioning, |ess strenuous exerсise and giving the horse more water and extra e|eсtro|ytes.

lr. )r, lr. lt . ll lr r |l , |t lt lt r '. l.I l} Iь
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DEЕP SHoULDER AND ARttЛ плUscLEs

Medial view of disseсted right shoulder and сtlrтl. rП.= musсle
1. Subscapular m.

2 . Mфor teres m .

3. Tensor m. of antebrachial fascia
4. Coraсobraсhial m.

5. Medial head of brachial triceps m.

6. Braсhial biсeps m.

Plate 18

ln addition to f]exion and extension, movements of the Iimbs inс|ude adduction .

movement toward the median plane, abduction - movement away from the median
plane, and a limited amount of rotation about the llmb's axis.
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DlsтAL FoRELlПЛв MUsсLEs Plate 19

Right foreIimb in f|exion. m.= musсle
1. Braсhial m.

2. Radial сarpal extensor m.

3. Common digital extensor m.

4. Lateral digital extensor m.

5. Lateral ulnar m.

6. Ulnar head of deep digital flexor m.

7. Oblique carpal extensor m.

8. Superfiсial and deep digital flexor tendons
9. Suspensory ligament (middle interosseous m.)

10. Palmar anular ligament of the fetloсk
11. Proximal digital anular ligament
12. Desсending pectoral m.

13. Transverse pectoral m.

14. Radial carpal flexor m.

15. Ulnar сarpal flexor m.

CoIor the synoviaI tendon sheaths indiсated by stipp|ed regions.

A smooth pa|mar сarpal ligament fi||s in the irregular sudaсe of the pa|rnar aspeсts

of the сarpal bones.

A fibrous flexor retinaсulum stretсhes from the aссessory сarpal bone to the media|

сol|ateraI Iigament and proxima| end of the seсond metaсarpa| bone, forming the

сarpaI сanaI. The carpa| and digita| fIexor tendons, vesseIs and nerves are embed-

ded in the сonneсtive tissue of the сarpal сanal.

The fibrous extensor retinaсulum hoIds сarpal and digital extensor tendons in

pIaоe.

The palmar anu|ar |igament of the fetloсk and the proxima| digita| anu|ar Iigament

enсlose and support the digita| f|exor tendons.

The super{iсia| digita| f|exor tendon, whiсh funсtions to resist downward motion,

responds to exerсise by enlarging. Thiсkening сaused by inf|ammation (tendonitis) of

a f|exor tendon is сommonIy сa||ed bowed tendon. lt oссurs most frequently in the

superfiсiaI digital flexor tendon.



Plate'19

:

:

:

:

:

:

-

-
:

-

-

FПexor retflnacuПщmn

Е sz{Frаrиrrarа'г:
LЬl^\ ц\9U Uе)\У,lJ

rctПnaaшПщmn

Joining of digital
extensor tendons



r
DoRsosсAPULAR LIGAMЕNт AND NUсHAL LIGAIиENт Plate 20

Figure 1. Lateral view of a disseсtion of the left withers. Тhe trapezius musс|e has
been removed. The thoraсiс rhomboid musсle and nuсhal ligament have been
puI|ed away from the superfiсial surfaсe of the dorsosсapular ligament, a thiсk-
ened paft of the thoraсo|umbar fasсia that helps to attaсh the trunk to the shou|der.
The dorsal part (seen here) arises from the spines of T3, T4 and Т5 vertebrae.
Elastic bands from the ventral part (not seen here) attaсh to the media| surfaсe of
the sсapula between attaсhments of the ventral serrated muscles. ldentify and
сolor the dorsosсapu|ar |igament (out|ined by a dashed line and over the thoraсiс
spines) and the struсtures assoсiated with it.

1. Supraspinous bursa
2. Rhomboid musсle
3. Capital semispinal musсle

4. Splenius muscle
5,5.. Ventral serrated musсles

6. Dorsal serrated musсle

Fistulous withers or sinus of th-e withers is an infeсtion of the supraspinous bursa
draining into the region of the dorsosсapular ligament and assoсiated fasсia|
pIanes and eventually breaking through to the surfaсe of the withers.

Figure 2, Latera| view of disseсted nuchal ligament. The funiсular part of the
nuсhal ligament сonsists of two parallel сords that attaсh to the sku|| and f|atten

сaudaIly where they merge with the supraspinous ligament. Elastic bands of the
lamellar part extend from the funiсular paft and the seсond and third thoraсiс spines
to spines of the axis and C3 to C5 or C6.

Еlastiсity of the nuсha| ligament minimizes musсular exeftion rvhen the horse lowers

or raises its head during grazing.

Pol| eviI is an infection of the сranial nuсhal (atlantal) bursa and re|ated struсtures.

L
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sтAY APPARAтUS oF тHE FoRЕLIMB Plate 21

Tendons are indiсated by dashed or dotted |ines. Parts of some tendons pass

through musсles.

1. Tendons of the braсhial biсeps musсIe

2. Fasсial сovering and tendon of radial сarpal extensor musсle

3. Tendon of сommon digital extensor musсIe

4. Thoraciс serrated muscle

5' Long head of braсhial triсeps musсle

6. Radial сheсk ligament of superfiсial digital flexor musсIe

7. Tendon of superfiсial digitaI flexor musсle

8. Carpal сheck Iigament of deep digital flexor muscle

9. Tendon of deep digital flexor musсle

10. Suspensory ligament

11. Extensor branch of suspensory ligament

12. Three distal sesamoidean ligaments

Stabilization of the joints of the forelimb by ligaments and tendons of the stay appa-

ratus with a minimum of musсular activity permits the horse to stand whi|e sleeping.

Continuous tendons of the braсhial biсeps and radial сarpal extensor prevent fIexion

of the shou|der joint, and musсular tension of the long head of the braсhial triсeps m.

prevents flexion of the e|bow and сollapse of the foreIimb. The сarpus is stabilized by

the shape of the carpal bones, the pa|mar сarpal ligament, the digita| f|exor tendons

in the сarpal сana|, and the сarpal and digitaI extensor tendons. overextension of

the fetIoсk is prevented by the suspensory |igament, the proxima| sesamoid bones

and the ligaments surrounding them, and the three distal sesamoidean ligaments.

Тhe superfiсia| digital flexor tendon extends from the radius by its radia| сheсk |iga-

ment, ending on the proximal phalanx. The сarpal сheсk ligament сontinues distad

from the pa|mar сarpa| |igament to join the deep digita| f|exor tendon in the middle of

the metaсarpus. The tendon then pierсes the superfiсial digita| f|exor tendon, goes

over the palmar surfaсe of the fetloсk and continues distad to pass over the naviсu-

lar bone and insert on the distal phalanx.

\



Plate 2'1
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FoRELIMв NЕRvEs Plate 22

Fore|imb nerves сome from the braсhial pIexus, a network of ventral branсhes from

the |ast three сeruiсal and first two thoraсiс spinal nerues.

Underline the names of the nerves in different сolors and traсe the сourse of eaсh
nerve indiсated by the numbers in the same сolor. П.= Пerue.

Figure 1. MedioсaudaI view of |eft forelimb skeleton with сourses of the nerves
drawn roughly upon it.

Figure 2' Latera| view of Ieft foreIimb showing сutaneous sensory nerves.
1. Subscapular n. - to subsсapu|ar musсIe

2. Suprasсapular n. - around sсapula to supraspinate and infraspinate musс|es

3. Musculoсutaneous n. - to peсtoral musс|es and flexor musсles of the shoulder
3a. Medial сutaneous antebraсhial n. - from 3, sensory to skin

4. Median n. - to сarpal and digital flexor musс|es

5. Ulnar n. - to сarpa| and digital f|exor musс|es

5a. caudal cutaneous antebraсhial n. - from 5, sensory to skin

5b. Dorsal branch of ulnar n. - sensory to skin

6. Radial n. . to extensor musс|es of e|bow, сarpus and digit

6a. Lateral cutaneous antebraсhial n. - from 6, sensory to skin

7. Axillary n. - to f|exor musс|es of shouIder

7a. CraniaI cutaneous antebraсhial n. - from 7, sensory to skin

ily

у

A nerve b|oсk (|oсa| anesthesia) is performed for surgery or to diagnose a site of

pain.
,.l.iщ1" refers to сutting a pa|mar (or plantar) digita| nerve to relieve pain.
..Sweeney'', atrophy (shrinkage) of supraspinate and infraspinate musсles, is due to

injury to the suprasсapular nerue.

:
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FoRELlt\,lв vЕssELs Plate 23

Color the courses of the vessels indiсated. Red is usually used for arteries; blue, for

veins. Dashed |ines traсe vessels on the opposite side of the Iimb in these medial

views. a.= afteryi d?.= arteries; v.= veiПi VV.= veins

Maior Arteries

-

-

I

I

I

1. Suprasсapular a.

2. Subsсapular a.

3. Thoraсodorsal a.

4. ЕxternaI thoraсic a.

5. Deep braсhial a.

6. Biсipital a.

7. Cranial interosseous a'

8. Med. and lat. palmar metaсarpa| aa.

Major Veins

9. Suprasсapular v.

10. Subsсapular v.

11. Thoraсodorsal v.

12. External thoraсic v.

( "spur vein" )

13. Deep braсhial v.

14. BiciPital v.

Med. and lat. palmar metaсarpal

w. not shown.

Blood reaсhing the foot flows primarily through the following sequenсe of arteries:

axillary. braсhial . median. medial palmar (сommon digital) - medial and lateral

digitalaa.Тhetwodigitalaa.meettoformtheterminalarсhwithintheso|arсanal
of the distal pha|anx. Branсhes from the terminal arсh run through the distal phaIanx.

Whereas most veins are sate||ites (сompanions) of the arteries, there are some

differenсes between the venous drainage of the fore|imb and its afteria| supply.

Notice the two median veins, the median cubital vein and the cephaliс vein.

Blood is forсed from the foot by сonсussive pressure on a сomplex of venous

plexuses (networks).

Veins differ from arteries in that they:

a. сontain a larger voIume of b|ood,

b. have thinner walls,

с. and usuaI|y have valves, the сusps of whiсh direсt blood toward the heart.
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SURFAсE oF тHE HooF

Figure 1. Side of the hoof
Coronet
Skin
Periople

Plate 24

Regions
of the

hoof wall

The сoronet is the junсtion of the skin and the soft horn of the periople. The сoro-
nary band is a deeper region. Notiсe that the periople widens over the heel.
Hoof and foot are not the same! The hoof (|ike your fingernail) is a high|y сornified
(horny) epidermal struсture |aсking in b|ood vesse|s and nerues. Тhe foot inс|udes

the hoof and underlying сorium (dermis), skin between the bulbs of the hee|s, digita|

сushion, dista| pha|anx and its сarti|ages, dista| end of the midd|e phaIanx, naviсular
bone, сoffin joint, ligaments, tendons' VesseIs and nerves.

Figure 2. Ground (so|ar) surfaсe of the hoof

Notiсe that the hoof of the hindfoot, B., is narrower and more pointed than the hoof

of the forefoot, A.

Half of the ground surfaсe of the waII of the hoof of the forefoot has been trimmed.

On the untrimmed half, the epidermal ("insensitive") laminae, el, of the internal
layer of the waI| b|end with the thiсk middle layer. These |ayers may a|so be seen

on the trimmed half.

ldentify the white line, the soft white horn at the junсtion of the wall and the sole.

Leave the white line unсo|ored.

The angle of the waII сontinues into the bar.

on the frog identify the apex, a., and the сentral groove, с. Тhe frog blends with

the bulbs of the heels.
on eaсh side, a сolIateral groove separates the frog from the bar and the sole.

Тhrush is a chroniс infeсtion of the frog in whiсh dark, foul-smelling dead tissue

oсcurs in the сentral and сollatera| grooves. lt сan penetrate the horny epidermis into

the underlying dermis. Dirty, damp stabIes and paddoсks, inadequate сleaning of the

hoof, and improper shoeing and hoof trimming can lead to thrush. A baсterium,

Fusobaсterium neсrophorum, is usual|y present in the affeсted tissues.

Toe

Quarter
Heel
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GRoWтH AND NoURlsHMENт oF тHE HooF Plate 25

Figure 1. Hoof puI|ed away from under|ying сorium.

Adjaсent regions of сorium (dermis) and hoof (epidermis):

1. Periopliс сorium fits into 6. Periopliс groove

2. Coronary сorium - - - - fits into 7. Coronary groove
3. Laminar corium dermal (..sensitive'') laminae inter|oсk with

8. Epidermal ("insensitive") laminae of wall
4. Corium of sole - - - fits against 9. lnternal surfaсe of sole
5. Corium of frog - fits over10. Frog stay

The сorium is сol|agenous сonneсtive tissue сontaining many nourishing bIood

vessels and nerve endings. lt blends into the periosteum of the distal phalanx. Over-

eating in |ush pastures, grain overloads сausing сirсulation of endotoxins (poisons)

and hard сonсussion on the foot may сause blood to be shunted away from small

afteries in dermal laminae, resulting in laminitis (founder). Shunting of blood from

derma| |aminae at first сauses swe||ing and then death of tissue possibly foIIowed by

loosening and downward rotation of the distal phalanx.

Figure 2. Growth of the hoof. The stippled |ine from 1 to 1. indiсates the |ayer of

basal epidermal cells that proliferate (multiply) to form the hoof. The dashed line

from 2 to 2, indiсates the underlying dermis.

A. higher magnifiсation of:

3. papillae (projeсtions) of сoronary сorium сovered by

4. basal сells of the сoronary epidermis.
Еpiderma| сe|Is over the papil|ae form -

5. horn tubules; epidermal сe||s in between form -

6. intertubular horn.
Тubu|ar and intertubular horn move toward the ground, forming the

7. middle layer of the hoof wall. The сel|s сornify (beсome horny) as they

are pushed toward the ground.

Arrow indiсates direсtion of growth: 1l4to 1jl2inch pеI month.

Notiсe 8, interlocking of dermal and epidermal laminae, then go to B' Higher

magnifiсation of:

9. Dermal lamina. Notiсe the smaIl b|ood vessels.

10. Epidermal lamina. Ce||s not yet сornified.
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NЕRVE AND вLooD SUPPLY тo тнЕ Fooт Plate 26

1. Latera! pаlmar nerve 6. Lateral digital artery
2. Latera| pаlmar vein 7. LateraI digital vein
3. Lateral palmаr metaсarpal nerve 8. Ligament of the ergot
4. Lateral palmar digital nerve 9. coronary venous plexus
5. Dorsal branсh of 4.

Notice that the Iateral palmar nerue beсomes the |ateral palmar digita| nerve. The
vessels folIow a similar sequenсe. Vessels and nerves on the medial side are distr]b-
uted and named the same, substituting medial for latera|. A сomplex system of
venous sinuses and veins drain into the digital vejns.

The ligament of the ergot must be distinguished from the lateral (or medial) pal-
mar digital nerve in the ..nelvinglu operation (neureсюшy). ln this proсedure a sma;l
pieсe of the nerve is сut out to re|ieve pain in the caudal part of the foot, particu|arly
in the region of the naviсuIar bone.
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WIтHIN тHE DlGlт P|ate 27

Figure 1. Inseftion of deep digital flexor tendon. Pa|mar view' ldentify and сolor the
fo||owing struсtures:

Deep digital flexor tendon
Naviсular bone
Collateral sesamoidean ligament Meets opposite ligament - dashed line.

Navicular bursa (podotroсhIear bursa) - stippled

Notiсe the сourse of the deep digitaI flexor tendon over the naviсular bone with the

naviсular bursa forming a сushion between the tendon and the naviсular bone'

ldentify the dashed line indiсating the out|ine of the naviсular bone and the dotted

line indiсating the extent of the naviсu|ar bursa.

Figure 2. Parasagittal seсtion through the

1.- 1'. Limits of digital sheath
2. Pa|mar reсess of fetloсk joint

сapsule
3. Proximal sesamoid bone
4. Distal sesamoidean Iigaments

5. Superfiсial digital flexor tendon
6. Deep digital flexor tendon
7. T ligament

digit.

8. Proximal pouсh of сoffin joint
capsule

9. Navicular bone
10. Digital сushion
11 . Naviсular bursa
12. lmpar Iigament of naviсular bone
13. DorsaI pouсh of сoffin joint

сapsule
14. Common digital extensor tendon

Naviсu|ar disease is a progressive, degenerative сondition of the naviсular bone,

also affeсting the navicu|ar bursa and over|ying deep digital f|exor tendon. This

сondition oссurs mainly in the forefeet. Upright сonformation of the digit, sma|l feet,

improper shoeing, exerсise on a hard surfaсe, and very demanding work are thought

to сause and aggravate the сondition. off and on lameness and shifting and pointing

of the forefeet are сommon signs of the disease.
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Plate 27

Deep d0gf,taП fПexor tendon

Midd|e pha|anх

GoППateraП sesamnof,deam 0Пgamnemt

NavПauПar bursa

Figure 2

Distal phalanx

Palmar view

ParasagittaI seсtion
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PELvlc GlRDLЕ

Bones of the pelviс girdle:

ilium, pubis, ischium, saсrum' caudal vertebrae
ldentify and сo]or the following parts of the bones:

1. Coxal tuber
2. Crest of ilium
3. Sacral tuber
4. Pubiс tubercles
5. lschiadic spine
6. Acetabulum
7. Obturator foramen
8. Symphysis pelvis
9. lschiadiс tuber
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BoNEs oF тHЕ тHIGH AND LЕG

Bones of the thigh and leg: femur, patella, tibia, fibula.
following pafts of the bones:

1. Major (greater) trochanter
2. Head
3. Third trochanter
4. Minor (lesser) troсhanter
5. Latera! epiсondyle
6. Medial epicondyle
7. Тrochlea
8. Lateral сondyte
9. Medial condyle

1 0. lntercondylar eminence
11. Tibial tuberosity
12. Latera! сondyle
13. Medial condyte
14. Lateral malleolus
15. Medial malleolus
16. Articular surfaсe (tibial сochlea)

Plate 29

Identify and сolor the

I
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вoNЕs oF тHE HoсK

ldentify the tarsal bones and proximal ends of the metatarsal bones.

C. CaIсaneus
T. Talus
CT. Central tarsal bone
1st & 2nd T. First and seсond tarsal bones . fused

3rd T. Third tarsa! bone
4th т. Fourth tarsal bone
2nd Mt. Seсond metatarsal bone

3rd Mt. Third metatarsal bone
4th Mt. Fourth metatarsal bone

Plate 30

Ridges of the troсhlea of the talus artiсuIate with the two oblique grooves on the

distaI artiсu|ar surfaсe of the tibia. The сaIcaneal tuber is the site of attaсhment for

tendons of the superfiсia| digita| f|exor, gastroсnemius, femoral biсeps and

semitendinous musсIes. The deep digita| fIexor tendon p|ays over the tarsaI groove

in the sustentaculum tali.
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HlP AND sтlFLE JoINтs

Figure 1. VentromediaI view of right hip (сoxofemoraI) joint.

1. Symphysial ligament
2. Aссessory femoral ligament (only in the horse family)

3. Ligаment of the head of the femur

4. Transverse acetabular ligament

5. Attaсhment of joint сapsule

Figure 2. Cranial view of right stifle joint.

Figure 3. Medial view of right stifle joint.

Stifle ioint = femoropatellar ioin! + femorotibial ioint.

1. Patella 8. Lateral femoropatellar ligament

2.ParapateIlar сartilage 9. Lateral patellar ligament

3. Medial ridge of troсhlea 10. Lateral сollatera! ligament

4. Medial patellar ligament 11. Lateral menisсus

5. Middle pateIlar ligament 12. Mediаl femoropatellar Iigament

6. MediaI сollateral ligament 13. Medial menisсus

7. Tibial tuberosity

Notiсe how the parapateI|ar сarti|age and medial pate||ar Iigament сan move up over

the medial ridge of the troсhlea as сontraсtion of the femoraI quadriсeps musсle

pu|ls the pate||a proximad in extension of the femorotibial joint. In some сonditions

the patel|a сan |oсk at the highest point.

The media| and |atera| menisсi (singu|ar = menisсus) are C-shaped plates of

fibroсarti|age between the сondy|es of the femur and those of the tibia.

Crossed сranial and сaudaI сruсiate |igaments extending from the femur to the tibia

in the middle of the femorotibial joint сontribute to stabiIization of the joint. They are

named for their tibial attaсhments.

Plate 31
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HoсK JolNтs

Figure 1. Lateral view of disseсted right hoсk.

Figure 2. Dorsal view of disseсted right hock.

Figure 3. Medial view of disseсted right hoсk.

Plate 32

Joint сapsuIes, tendon sheaths and bursae are stipp|ed.

1. Long plantar ligament 13. Bursa under сunean tendon (of

2. Short lateral сollateral ligament cranial tibial musсle)

3. Long lateral сoIlateral ligament 14. Gastroсnemius tendon

4. Proximal intertarsal ioint 15. Superfiсial digital flexor tendon

t{

5. Distal intertarsal ioint
6. Tarsometatarsal ioint
7. Tarsoсruralioint
8. Short medial сollateral Iigament

9. Long medial сolIateraI ligament

10. Dorsal tarsal ligament

11. Crаnial branсh of medial

saphenous vein

12. Dorsal pouсh of tarsoсrural ioint

16. calсaneal bursa
17. Subcutaneous bursa

18. Tarsal sheath - of deeP digital

flexor tendon

19. MediopIantar pouсh of tarsoсrural
joint

20. Tendon sheath of medial head of

deep digital flexor musсle

(Iong digitaI flexor musсle)

Synovial struсtures сan be seen or felt (pa|pated) when they are inflamed and fi||ed

with exсess synovial fIuid.

Bog spavin is the swelling of the tarsoсrural joint сapsule. Тhe enIarged dorsal pouсh

is particuIar|y notiсeable.

Capped hoсk is a swe|Iing of the subсutaneous bursa over the сa|сanea| tuber (17)

сaused by repeated blows suсh as those from kiсks against a trai|er tailgate. This

bursa develoPs as the animal ages'

Bone spavin is an inflammation of the distal intertarsal, tarsometatarsal and some-

times the proximal inter1arsaI joints and the surrounding bone, resulting in exсess

bone formation. If fusion of the joints oссurs, |ameness usual|y stops.

Curb is inflammation and thiсkening of the |ong p|antar ligament. It may be сaused

by faulty сonformation or by repeated blows.
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HlNDLlt\,lB t\,lUsсLEs . LAтERAL vlEW

Left hindlimb.
1. Semitendinous m.

2. Femoral biсeps m.

(three divsions)
3. Gastroсnemius m. (lat. head)

4. Deep digital flexor m.

(lateral or deeP head)

4'. Tendon of 4

5. Tendon of superfiсial digitaI

flexor m.

6. Middle interosseous m.

(susPensorY ligament)

7. Short digital extensor m.

8. Lateral digital extensor m.

9. Long digitat extensor m.

9'. Tendon of 9

10. Tensor of fasсia lata m.

11. Middle gluteal m.

12. Superfiсial gIuteal m.

Plate 33
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Еxtensors of lhe hjp joint are the propelling musс|es of the hind|imb. They are part of

the femoral biсeps m., the semitendinous m' and, most importantIy, the large mass

of the middle gluteal m. that gives the rump its shape'

Flexors o.[ the hB ioint seen |atera||y inс|ude the tensor of the faсia lata and the

super{icial g|uteaI musсles' The latter musсle a|ong with the middle and deep

g|utea|s and the femoral biсeps also abduсt (move away from the midline) the

hindlimb.

Tendons from four musс|es сontribute to the formation of the сommon сalсaneal

tendon, mainly the gastroсnemius and superfiсiaI digital f|exor tendons with smal|er

tendons from the the femoral biсeps and semitendinous musсles. Тhe сommon

сalcaneal tendon attaсhes to the сalсanea| tuber and aсts to extend the hoсk joint'

The groove between the femoral biсeps and semitendinous musсles is seen readily

on the living horse. Тhe bu|ge of the |ong digita| extensor сan also be seen.
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Ptate 34
HINDLIMB MUsсLEs . MEDIAL vlEW

Left hindlimb.
1. Minor Psoas m.

2. lliopsoas m.

3. Sartorial m. (сut ends)

4. Tensor of fasсia lata m.

5. Femoral quadriсeps m.

a. Straight femoral m'

b. Medial vast m.

6. Pectineal m.

7. PoPliteal m.

8. Long digital extensor m'

8'. Tendon of 8

9. Craniаltibial m.

9'. Tendon of 9

10. Third Peroneal m.

11. Middle interosseous m'

(susPensorY ligament)

12. DeeP digitalflexor m.

a. Medial head

b. SuPerficial head

с. Deep head

12'. Tendon of 12

13. Superfiсial digital flexor m.

13'. Tendon of 13

14. Gastroсnemius m.

(medial head)

15. Gracile m. (сut ends)

16. Adduсtor m.

17. Semitendinous m.

18. Semimembranous m'

19. lnternal obturator m'

Theiliopsoas,tensorofthefasсialata,sartoria|,peсtinealandstraightfemoral
musсles aсt to flеx thc hip ioint'

The saftorial, graci|e, peсtineal and adduсtor musсles adduсt lhe hindlimb (move !!

toward the midline).

The adduсtor and semimembranous musсles hetp to extend !ф hlp ioint.
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MUsсLEs oF тHE LEG PIate 35

Figure 1. Cranial view of right leg.

Figure 2. Caudal view of right leg' m.= musсle

1. Lateral digital extensor m.

2. Long digital extensor m.

3. Third peroneal m. (Deep to long digital extensor. Color over the dashed lines.)

3'. Tendons of insertion of the third peroneal m.

4. Cranial tibial m.

4,. Medial tendon of сranial tibial m. (сunean tendon)

5. Medial head of gastroсnemius m. (Тhese two heads сonсea| the

6. LateraI head of gastroсnemius m. superfiсial digita| f|exor musсle bel|y.)

7. Tendon of gastroсnemius m.

8. Tendon of superfiсial digital flexor m.

9. Deep digital flexor m' 'three heads

10 . Deep digital flexor tendon ( Formed by сonjoined tendons

of the three heads.)

11. Tarsal sheath . enсloses tendon of сaudal tibial and deep heads of deep digita|

flexor musсIe.

The Iatera| tendon of insertion of the third peroneaI musсIe attaсhes to the fourth

tarsal bone and the сaIсaneus. The mediaI (сunean) tendon of the сranial tibial

musс|e passes over a very |arge bursa on the way to its attaсhment on the first

tarsal bone.

Anular ligaments support and hold tendons in p|aсe.

Swe||ing of the hoсk сaudally without lameness usuaIly indiсates inflammation of the

tarsal sheath around the deep digital flexor tendon as it passes over the

sustentaсulum taIi of the сalсaneus. This сondition is сa||ed thoroughpin.
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sтAY APPARAтUS oF тHE HINDLIпЛB

Figure '1. Stay apparatus of left hindlimb.

Figure 2.ParI|у f|exed, re|axed right hind|imb.

Figure 3. Disseсtion of reсiproсal apparatus.

1. Tensor of fasсia lata m.

2. Femoral quadriсeps m.

3. Patellar !igaments
4. Superficial digital flexor m.

5. Third peroneal m.

6. Long digital extensor tendon
7. Subtarsal сheсk ligament to 8

8. Deep digital flexor tendon

9. Suspensory ligament
9'. Еxtensor branсh of 9

Plate 36

(deep to long digital extensor m.) 10. Distal sesamoidean ligaments

While one hindlimb is partly flexed with the toe resting on the ground, the stay

apparatus of the opposite hindlimb fixes its foot firm|y on the ground. Contraсtion of

the tensor of the fasсia Iata and the femora| quadriсeps musс|es pu||s the pate||a,

parapate||ar сarti|age and medial patellar |igament proximad to |oсk temporari|y over

the media| ridge of the femur's troсhIea. The third peroneal musс|e сrania|Iy and the

superfiсia| digita| fIexor musсle сaudally aсt against one another to loсk the hoсk

joints. only a sma|| amount of musсuIar activity is needed to keep the stifle and hoсk

joints loсked. |n this fixed position, overextension of the fetloсk joint is prevented by

the superfiсia| and deep digita| flexor tendons, the extensor branсhes of the suspen-

sory ligament (middle interosseous m.) joining the long digital extensor tendon, and

the three dista| sesamoidean |igaments. Flexors of the stifle ..unloсk'' the fixed posi-

tion of the stay apparatus.

Reсiproсal apparatus: When the stifIe joints f|ex, the femur pulls on the third pero-

nea| musсle, f|exing the tarsoсrura|joint. When the stif|e is extended, the femur pu||s

on the superfiсial digital f|exor, extending the hoсk.

Flexion of the stifIe without flexion of the hoсk indiсates rupture of the third peroneal

musсle.
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HlNDLIMB NЕRvEs Plate 37

Hindlimb nerues arise from the lumbosaсral plexus, a network formed by ventral

branсhes of the foutth, fifth and sixth lumbar nerves and the first two saсral nerves.

Traсe the сourse of eaсh ne]ve in a different color'

П.= Пeffei ПП.= ПelVeSi IП.= musсle;

Figure 1. Medial view of right hindlimb ske|eton with the сourses of the major nerves
drawn roughly upon it.

Figure 2' LateraI view of left hind|imb showing сourses of сutaneous nerves.

1. Femoral n. - motor to sub|umbar and femoral quadriсeps mm.

1a. Saphenous n. - motor to saftoriaI musсle; sensory to medial |imb.

2. obturator n. - motor to adduсtor musс|es of hip

3. Caudal gluteal n. - motor to femoral biсeps and semitendinous musсIes.

3a. Caudal сutaneous femoral n. - from 3 - sensory to skin

4. Sсiatic (isсhiadiс) n. - motor to femora| biсeps, semitendinous and

semimembranous musс|es

5. Common peroneaI n. - motor branсh to femoral biсeps m.

54. Lateral cutaneous sural n. - from 5 - sensory to skin

6. Superfiсial peroneal n. . motor to lateral digitaI extensor m.; sensory to skin of

Ieg, hoсk and metatarsus

7. Deep peroneal n. - motor to long digital extensor m.

8. LateraI dorsal metatarsal n. .l sensory to fetloсk, pastern

9. Medial dorsal metatarsal n. I aф laminar сorium

10. Tibial n. - motor to digita| f|exors, poplitea| and gastroсnemius musсles;

sensory to hoсk joint
.| 0a. caudal сutaneous suraI n. - f rom 10 - sensory to skin

11. Lateral plantar n. - sensory to |ateral aspeсt of digit

11a. Deep branсh of 11 . motor to interosseous m.; divides into media| and |ateral

plantar metatarsal nn. deep to interosseous m', sensory to plantar pouсh of

fetloсk joint. (Deep branсh from the forelimb,s lateral paImar n. has same
pattern.)

12. Gommuniсating branсh - smal|, may be absent

13. MediaI plantar n. - sensory to media| aspeсt of digit

14. Medial plantar digital n. - сontinuation of 13

15. Dorsal branсh ot 14
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Plate 38
HINDLIMв vEssELs

Co|or the сourses of the vesse|s indiсated. Dashed lines traсe vesse|s on the
opposite side of the limb. a.= aftery; V.= veiП

Major Arteries
1. Obturator a.

2. Deep femoral a.
3. Med. сircumflex femoral a.
4. Lat. сirсumflex femoral a.
5. Desсending genicular a.
6. Caudal femoral a.
7. Proximal perforating branch
8. Medial & lateral plantаr aa.
9. Med. and lat. plantar metatarsal aa.

Maior Veins
10. Obturator v.

11. Deep femoral v.

12. Med. сircumflex femoral v.

13. Lat. cirсumflex femoral v.

14. Desсending geniсular v.

15. Caudal femora! v.

16. Lateral saphenous v.

17. Medial saphenous v.

18. Caudal branch 17
19. Medial plantar v.

B|ood to the hindfoot flows primari|y through the fol|owing sequenсe of arteries:
external iliac - femoral - popliteal - cranialtibial - dorsal pedal - lateral dorsa!
metatarsal - distal perforating branсh. mediaI and lateral digital aa.
The latera| dorsal metatarsal artery сan be palpated and the pulse felt as it runs in
the groove formed by the lateral small and |arge metatarsa| bones. Тhe ar'tery then
passes between the two bones to beсome the distal perforating branсh that reсeives
plantar and plantar metatarsal arteries before dividing into the medial and lateral
digital arteries.

Most veins are satelIites (сompanions) of the afieries. Two veins aссompany the
сranial and сaudal tibial arteries. The сranial branсh of the medial saphenous vein
and the latera| saphenous vein are exсeptions in that eaсh сourses alone under the
skin.

Тhe сranial branсh of the media| saphenous vein is usually visib|e as it runs under
the skin aсross the dorsa| aspeсt of the hoсk. lf the vein is very distended (fuI| of
b|ood) here, the swelling is termed b|ood spavin. This may be сonfused with bog
spavin. swelIing of the inf|amed dorsa| pouсh of the tarsoсrural joint.
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FORELIMв coNFoRMAтloN Plate 39
Co|or the dashed lines from P (proximal) to D (distal)' Arrows indiсate offset knees.

A line dropped from the point of the shoulder (middle of the shoulder joint) bisects a
normal forelimb.

Base-narrow (B.n) сonformation сauses the lateral wall to land first, bear most of
the weight and Wear faster. Тhe medial wall shou|d be trimmed to |evel the foot.

ln base-wide (B-w) conformation more weight falls on the medial side (inside) of
the foot where it lands first, сausing the medial hoof wall to wear faster. Тhe |ateral
(outside) wall should be trimmed to level the foot.

offset knees (bench knees) plaсe greater strain on the medial sma|l metaсarpa|
(sp|int) bone, often leading to .'sp.Шд!s,' (inf|ammation of the interosseous ligament
and the splint bone).

Undesirable gaits resulting from abnorma| сonformations:
Winging - Toe.out conformation usually сauses the forefoot to break over the
medial side of the toe and arс to the inside.
Padd|ing - Toe.in сonformation usua|ly results in the forefoot swinging to the
outside as it leaves the ground.
Plaiting - ln base-narrow, toe-out conformation one forefoot travels inward to
land сranial to the other forefoot, сausing more loсomotion problems than other
abnorma] сonformations.

:

ln a Iateral view of a normal forelimb, a line dropped from the tuber of the sсapu|ar 
:spine biseсts the limb as far as the fetloсk and сontinues distad just сaudal to the :

heel.

:
Calf knees (palmar deviation of the carpaljoints) puts great strain of the ligaments :assoсiated with the palmar aspeсt of the сarpus and inсreases сompression on the -

dorsal aspeсt of the сarpal bones. Chip fraсtures of the third, intermediate and radial =
сarpal bones and the dista| end of the radius may oссur. .

-t
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HlNDLlMB сoNFoRMAтloN Plate 40

Color the dashed lines from P (proximal) to D (distal). Caudally, a line dropped from
the point of the isсhiadiс tuber (..pin bone'') biseсts a norma! hindlimb.

Base.narrow behind сonformation plaсes heavy stress on the struсtures on the
lateral side of the hindlimb. Even if the forelimbs are normal, this abnormal hindlimb
сonformation сan сause interferenсe between fore|imbs and hindIimbs. ..Еow!ggs,,

are frequently assoсiated with this сonformation.

ln сow.hoсked сonformation, hind|imbs are base-narrow to the hoсks and base-
wide from the hoсks to the feet. Exсessive strain is plaсed upon the media| side of
the hoсk, possibly сontributing to the deve|opment of bone spavin.

ln a |ateral view of a normal hindlimb, a line dropped from the isсhiadiс tuber ex-
tends a|ong the сaudal surfaсe of the metatarsus.

ln both standing under behind and siсkle hoсk, the metatarsus and digit are
aligned well fonruard of the normal position.

Siсkle hoсks p|aсe a heavy strain on the long p|antar |igament that attaсhes to the
сalсaneus, fourth tarsal bone and fourth metatarsa| bone of each hoсk. The сonstant
strain сan сause сurb, a painful infIammation and thiсkening of the |ong plantar
Iigament.

Тoo straight behind сonformation may be prone to developing bog spavin and
upward fixation of lhe patella, сausing the pate|la to ride up and |oсk over the medial
ridge of the trochlea of the femur.

Short upright pasterns may |ead to injuries of the fet|oсk joint, ringbone (inf|amma-
tion and exсess bone formation) of the pastern joint, and naviсuIar disease. These
problems oссur more сommonly in the fetloсk joint, pastern joint and сoffin joint of
the forelimb.



Caudal view of hindlimb
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HoRsE's нЕAD

тHЕ SKULL
Figure 1. Left lateral view of skull.
Figure 2. Ventral view of skull. Mandible removed.

ldentify the parts of bones listed below:
't. Nuchal crest
2. oссipitaI сond
3. Jugular proсes

4. Temporomandibular joint
5. Coronoid proсess
6. Mandibular foramen

(on medial side of ramus)
7. Mental foramen
8. Notсh for faсial vessels
9. Externа! acoustic meatus

Plate 41

10. Zygomatiс arch
11. Zygomatic proсess of frontal bone
12. Supraorbital foramen
13. Faсial crest
14. lnfraorbital foramen
15. Foramen magnum (great f.)
16. Foramen lacerum (jagged f.)

17. Orbital fissure
18. Caudal alar foramen
19. Hamulus of pterygoid bone
20. lnсisive canal

:

:

a
{

J
lF

II
!!

:-

:

:

Sinсe sutures are fibrous joints that ossify with age, junсtions between most bones
of the skull beсome indistinсt.

Notiсe that the upper сanine tooth (C), premolars (P1. P4) and molars (M1. M3)
are in alveoli (soсkets) in eaсh maxilla. Тhe upper incisor teeth (l1. l3) are in the
inсisive bones. AlI of the |ower teeth are in the mandible.

The spina| сord passes through the foramen magnum (great f.). B|ood vesse|s and
nerves pass through the many foramina (plural of foramen) in the skull.

ln life, the large, irregular foramen lacerum (jagged f.) is filled in by a membrane
that admits the passage of vessels and nerues.

The inner end of the externаl aсoustiс meatus is сovered by the eardrum.

=-tJ
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сAvlтlЕs oF тHE SKULL. HYolD APPARAтUS. Plate 42

Figure 1. Midsagittal seсtion of sku|l. Carti|aginous nasal septum (partition) removed.
Figure 2. Lateral view of skull with paranasal sinuses exposed. Hyoid apparatus

pulled away from its attachments to skull.

ldentify the bones, сavities and pafts of bones Iisted below:

1. Dorsa! nasal meatus
(passageway)

2. Dorsal nasal concha
3. Middle nasal meatus
4. Ventral nasaI сonсha
5. Ventral nasal meatus
6. Ethmoturbinates
7. Nasal bone
8. lnсisive bone
9. Maxilla

10. Vomer
11. Palatine bone
12. Pterygoid bone
13. Basisphenoid bone
14. oссipital bone
15. Petrous part of temporal bone
16. lnfraorbital сanal
17. Lingual proсess of basihyoid bone
18. Ceratohyoid bones
19. Тhyrohyoid bones
20. Stylohyoid bones

The nasa| septum divides the nasal сavity into ha|ves.

A bony and membranous septum divides the maxillary sinus into rostra| and сauda|
сompartments.

The infraorbital сanal traverses the maxillary sinus, extending from the maxi|lary
foramen (in the orbit) to the infraorbital foramen. The сanal сontains the infraorbital
nerve - the sensory supply to the upper teeth, maxillary sinus, nasal region and lips.

The maxiIIary sinus сommuniсates with the nasal сavity through an opening into the
middle nasal meatus.

The stylohyoids attaсh to the petrous (stonelike) part of eaсh temporal bone; the
thyrohyoids attaсh to the larynx; and the lingual proсess of the basihyoid is
embedded in the root of the tongue. Тhe сomp|ex of hyoid bones сonstitutes the
hyoid apparatus that supports the guttural pouсhes, pharynx, larynx and root of the
tongue.

L
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SUPERFIcIAL LAтERAL sтRUстURЕs oF тHE HЕAD

Superficia| disseсtion of right side of head.
1. Parotidoаuriсulаr musсle
2. Parotid salivary gland
3. Great auriсulаr nerve
4. CaudaI auriсular musсIes
5. Sсutiform cartilage
6. Rostra! auriсular musсles
7. Transverse faсial artery, vein and nerve
8. Eyelids
9. Angular artery and vein of the eye

10. Nasolabial levator musсle
11. Superior labial levator musсle
12. canine musсIe
13. Nostril
14. ora| orbiсular musсle
15. lnferior labial depressor musсle
16. Buссinator muscle
17.Zуgomatic musсle
18. Faсial cutаneous musсle
19. Masseter musсle
20. Faсial nerve
21. Masseteriс artery and vein
22. Аurlcular (сonchal) сartilage
23. External jugular vein

Plate 43

Right and left superior labiaI levator musсles join in a сommon tendon that

spreads out in the upper |ip. Contraсtion of these musс|es raises the upper lip.

The superfiсia||y loсated faсial nerve сan be injured by a b|ow to over|ying ha|ter

pafts, resu|ting in para|ysis of faсial musс|es on that side. The muzz|e is then pu|Ied

to the opposite side by the funсtioning musсles there.

=
-i

-!
i{



Plate 43
trr
г

L-
l_
L_
L-
Е
t_
l_
L-
l_
Ц
L-
l-r
L-
L_
L
L-
i-
Г<

Г=

-

-

=

=

=

=



DEEPER LAтERAL SтRUстURES oF тHЕ HЕAD

Deeper disseсtion of right side of head. Superfiсial muscles removed.
vein; n.- nerve.

Plate 44

a.= artery; v.=

1. Maxillary vein
2. Mandibular salivary gland
3. oссipitomandibulаr musсle
4' Facial nerve (сut)

5. Caudal auricular a.v.n.
6. Rostral auriсular a.v.n.
7. Superfiсial temporal artery
8. Anastomotiс (joining) branch

with transverse faсial vein
9. Deep facial vein

10. Buсcal vein
11. Buссal salivary gland
12.lntraorbital nerve

13. Dorsal nasal artery and vein
14' Lаteral nasal a. and v.

15. Mental nerve
16. Penetration of сheek by parotid

duсt
17. Facial artery
18. Faсial vein
19. Parotid duсt
20. Mandibular alveolar n.

(within mandible)
21. Masseter muscle

(pa'tly сut away)
22. Linguofaсial vein
23. External jugular vein

i
a

j

I
I
I

The faсial nerve is motor to faсia| musсles. The infraorbital nerve is sensory to the
upper teeth and gums, faсe and muzzle. Within the mandibIe, the mandibutar
alveolar nerve supplies sensation to the |ower teeth and gums. The mentаl nerve'
a branсh of the mandibular alveolar, emerges to supply sensation to the Iower lip
and сhin.

Motor branches of the mandibular nerve supp|y the muscles of mastiсation (сhew-
ing musс|es) and saIivary glands; sensory branсhes supply the skin of the сheek and
ear, |ining of the сheek and the tongue (exсept taste).
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EXтЕRNAL EYE' AссЕssoRY OсULAR oRGANs AND NosтRlL Plate 45

Figure 1. Horse's head showing сourse of nasolaсrima| duсt.

Figure 2. Externa| parts of |eft eye. Еyelids sIightly evefied to show tarsaI (oil) g|ands

and laсrimal punсta.

Figure 3. Left nostri|. Media| wing and its supporting a|ar сartilage elevated.

Do not сoIor the сornea and |ens, sinсe they are transparent.
1. Position of laсrimal gland

(deep to zygomatiс proсess)

2. lris
3. lridiс granules (pigmented)

4. Sclera ("white of eye")
5. Cornea (transparent)

6. Openings of tarsal glands
7. Third eyelid
8. Laсrimal punсta

9. Laсrimаl сanals

10. LaсrimaI saс
11. Nasolaсrima! duct
12. Lacrimal caruncle
13. Lens (seen through pupil, opening in

the iris)

14. Nasal divertiсulum (false nostril)
15. Lateral wing of nostril
16. NasaI opening of nasolaсrimal

duсt
17. Medial wing of nostril

Co|or the arrows: Sma|| arrow enters nasa| сavity.

Large arrow enters nasal divertiсulum.

Tears seсreted by the laсrimal gland and the g|and of the third eyelid (not seen

here) wash over the surfaсe of the eye, оo||eсting at the mediaI сanthus (junсtion of

the |ids). Tears then fIow through the two laсrimal puncta and lacrimal сanals into

the laсrimaI saс and сontinue into the nasolacrimal duct. After traversing a bony

сanal in the Iaсrima| bone and maxilla, the nasolaсrimaI duсt is сovered by сartiIage

and then сontinues under the muсous membrane of the nasal сavity to its nasaI

opening in the f|oor of the nostriI near the skin's junсtion with the muсous mem-

brane.

A bIoсked nasoIaсrima| duсt сauses overfIow of tears (epiphora). A sma|| tube

pushed through the Iower laсrima| punсtum and into the duсt сan be used to loсate

and сorreсt an obstruсtion.
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GUттURAL PoUсHEs

Figure 1. Caudal paft of sagitta| seсtion of head.

Arrow indiсates pharyngeal opening of auditory tube under a ridge of

сartiIage.

Figure 2. Ventral view of guttural pouches. Lower jaw, tongue, larynx, and most of

the pharynx removed.

a.= aftery; П.= ПeГVei lnn.= lymph nodes
1' Right guttural pouсh

(ventral wall removed)

2. Left guttural pouсh
3. Med. retropharyngeal lnn.
4. Cranial laryngeal n.

5. Vagosympathetiс nerve trunk
6. Ventra! straight musсles of head
7. Common сarotid a.

8. lnternal carotid a.

(dashed lines against dorsal wall

of medial сompaftment)

Plate 46

9. Lateral сompartment
of guttural pouсh

10. External сarotid a.

11. Hypoglossal n.

12. Opening of auditory tube
into guttural pouсh

1 3. Glossopharyngeal n.

14. Lingual a.

15. Stylohyoid bone

A guttura! pouсh is a |arge, сaudoventral outpoсketing (divertiсu|um) of the audi.
tory tube, a tube extending from the pharynx to the middle ear in the temporal bone

and serving to equalize pressure on the inside of the eardrum. Guttural pouсhes

oссur on|y in equids - horses, donkeys, zebras. Caudoventra|ly the guttural pouсh is

folded around the styohyoid bone, forming сommuniсating medial and lateral сom-

paftments.

Lymph nodes, blood vesse|s and nerves |ying against a guttural pouсh сan be dam-

aged by fungal or baсterial infeсtions spreading from the pouсh. Еrosion of an afte-

rial wal| with hemorrhage into the guttural pouсh сan be fata|. Discharges of pus or

blood from a nostri| when the horse lowers its head may indiсate suсh a сondition.

Abnormal fi|Iing of a guttura| pouсh with air (tympany) сan oссur in a foal. A dis-

tendеd guttura| pouch сauses swe||ing in the parotid region.

Notiсe the position of the soft paIate as it has moved from the breathing
position at the base of the epig|ottis toward the сaudal wall of the pharynx.
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VENтRAL SтRUстURES oF тHE HEAD Plate 47

Figure 1. Ventral view of head. Superfiсial disseсtion. Faсial оutaneous musсle

removed on left side'

Figure 2. Deeper disseсtion with mandib|e split at symphysis and haIves disp|aсed

|aterad. Most of mylohyoid musсles removed.

ll.lnferior labial dePressor m'

12. Mandibular gland

13. Mandibular duct

14. Sublingual gland

15. Sublingual сarunсle

16. BasihYoid bone

17. Hypoglossal n. - motor to tongue

18. Lingual n. - sensory to tongue

19. Styloglossus musсle

20. Geniohyoid musсle

21. Genioglossus musсle

22. ora| muсous membrane

23. APex (tiP) of tongue

1. Parotid gtand

2. Parotid duсt

3. Faсial vein

4. Faсial artery

5. Left ramus of mandible

6. BodY of mandible

7. SternohYoid and omohYoid mm'

8. R. faсial сutaneous musсIe

(removed on left side to expose

masseter musс|e)

9. R. mandibular lymphoсenter

10. Mylohyoid musсle

a

The palpable lymph nodes of the two mandibular lymphoсenters enlarge and may

absсess in a сase of strang|es (viral + streptoсoссal infeсtion).

Saliva enters the oral сavity at the following loсations:

1. Тhe parotid duсt opens on a papi|la of muсous membrane opposite the third

upper сheek tooth (P4).

2. Numerous small duсts from buссal g|ands open on the muсous membrane of the

сheek.

3.Еachmandibularduсtopensonaflattenedsublingualсarunсle.
4. Many short, twisted duсts from eaсh sublingual gland open on smal| papillae on

a sublingual fold of muсous membrane on the f|oor of the oral сavity.
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EQUINE тЕEтH Plate 48

Figure 1' Sagitta| seсtion (right) and oсс|usal surfaсes (left) of a permanеnt |ower
first incisor tooth.

Figure 2. Complete permanent_dentition.

Abbreviations and dental formulae:
l = inсisor, C = сanine, P = premolar, M = molarteeth
Di = deсiduous inсisor, Dp = deсiduous premo|ar (No Dс or Dm's)
Deсiduous teeth: 2(DiЗlз DpЗl3) = zц
Permanent teeth: 2(|зl3 C111 P 3 or 4l3 M3/з) = 4О or 42

Canine teeth are absent or rudimentary in the mare.
A wolf tooth is a small, inсonstant first upper premo|ar. lt may inter'fere with the bit
and is usually extracted.

Caps are deciduous teeth that remain attaсhed to erupted permanent teeth. They
may have to be extraсted.
A ye|lowish layer of сement сovers the сrown and fills in the infundibulum of сentral
enamel. The cup is the dark сavity in the early infundibu|um. With time, сement
wears away over the crown, exposing the white enamel. Cement is maintained over
the root.

The hypsodont teeth of the horse have long reserye сrowns that permit the teeth to
сontinue to grow out for 12to 14 years fo|lowing eruption. As they Wear down, the
shapes of the oссlusal (meeting, grinding) surfaсes сhange. The infundibulum of an
inсisor tooth Wears down to an enamel spot that is soon Worn away. Тhe appear-
anсe of an eIongated, ye|lowish-brown dental star to the |ip side of the infundibulum
indiсates Wear into the tip of the pulp cavity that has been fi||ed in with seсondary
dentin. At first elongated, the dental star сhanges to сirсular as the tooth Wears
down.

Wear in the upper inсisors lags behind that of the |owers.
The ename| ridges of the infundibula of the сheek teeth (premolars and mo|ars)
provide enamel ridges for grinding feed through the lateral motion of the narrower
|ower jaw. Due to this s|ightly narrower Iower jaw, sharp ridges сa||ed points deve|op
on the buссa| (сheek) side of the upper сheek teeth (mo|ars and premo|ars) and the
lingual (tongue) side of the lowers. Sharp points сan cut the сheek or tongue and
have to be cut off or floated (filed down).

IL
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AGING HoRsEs BY тHEIR тEEтH

ldentify the teeth on the drawings.
Average Еruption Тimes:
Deсiduous Teeth. Sma||er. Neсk between сrown and root.

Cement Worn away over сrown, exposing white enameI.

Plate 49

Di1(сentra|) - Birth or first weеk
Di2 (intermediate) - 4 to 6 weeks
Di3 (lateral) - 6 to 9 months
Permanent Teeth. Larger. No neсk. Newly erupted сrown сovered with yeIIowish
сement. ln wear 6 months after eruption.

|1 - 21l2уears
|2 - з 1/2уears
|З - 41/2уears
C-41l2to5years

P'l (wolf tooth) - 5 to 6 months

Progressive appearanсe of inсisor teeth:

Changes in Iower inсisors unless otherwise indiсated.
See Plate 48flor сhanges on the oссlusal sudaсes.
1 year - Di1 & Di2 in Wear; Di3's not in сontaсt.
2 years - Di1& Di2 level; Di3 in wear.

2112уears - l1s erupt; in wear at 3.

31/2уears - |2s erupt; in wear at 4.

4112уears - l3s erupt; in wear at 5.

5 years - Cs erupted; ll and 12 level;

full mouth.

6 years - l1 сup gone
7 years . 12 сup gone; hook on upper 13.

8 years - l3 сup gone; dental star on l1.

9 years - l1 round; dental star on 12.

:

P2 - 2112 years
P3 - 3 years

P4 - 4 years

M1 -9-12months
|\А2 - 2112уears
Mз-31l2|o4years

REL|ABLE To тЕLLAGE

tl
U

Пll
ll

VЕRY UNRELIABLЕ тo TELL AGE
tlll

10 years - 12 round; Galvayne's groove a
13 years - Sma|l ename| spots on inсisors
15 years - ll triangular; dental stars round

17 years - 12 triangular; enamel spots gonr

20 years - Galvayne's groove to oссIusal
Тhe |ateral profi|e angle of inсisors beсomes more aсute with age. Notiсe сhanges in

the profile fromT to 20 years.
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DlGЕsтlvE sYsтEM

oRAL сAvlтY PHARYNX AND EsoPHAGUs

Plate 50

Figure 1. Right lateral view of a sagittal section of the head. G.p.s. = Septum be-
tween the two guttural pouсhes

Figure 2. Dorsal view of tongue and disseсted pharynx. Тhe dorsaI wa|l of the na.
sopharynx is сut on the midline and eaсh half pu||ed |aterad' ln a similar
manner, the soft palate is сut and disp|aсed' The free edge of the soft
pa|ate is сontinuous on eaсh side with a palatopharyngeal arсh. These
arсhes unite over the entranсe to the esophagus.

Тhe pharynx is a musсuIomembranous сhamber сommon to both the digestive and
respiratory traсts. lts three parts are: oropharynx, nasopharynx and Iaryngopharynx.
During breathing - the free edge of the soft palate is usually under the epiglottis and
the |aryngeal entranсe is open.
During swal|owing - Mylohyoid and hyog|ossus musсles raise the tongue, pressing
feed or water against the hard palate. The root of the tongue is pul|ed сaudad, the
|aryngeaI entranсe is narrowed, the epiglottis is pul|ed over the entranсe, and the
long soft palate is elevated to the сaudal wa|| of the pharynx. lnсreased pressure in

the pharynx forсes feed or water into the esophagus where automatiс сontraсtions
carry materiaI toward the stomaсh.

A variety of diseases сan сause dorsa| displaсement of the soft palate, preventing its
return to the normal breathing position.

Vallate, foliate and fungiform papillae сontain taste buds.
Filiform papillae are longer on the root of the tongue.

The esophagus (not seen here) foI|ows a сourse at first dorsal and then down the
|eft faсe of the traсhea, then dorsally on the traсhea through the mediastinum (spaсe
between the Iungs) and finally through the esophageal hiatus (passage) in the dia-
phragm and to the stomaсh. |ts position in the left side of the neсk may be seen
during swallowing.
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sтoпЛAсH AND SMALL lNтEsтlNE Plate 51

Figure 1. Sсhematiс drawing of the horse's stomaсh and small intestine viewed from
the right.

1. Esophagus
2. Ceсal saс
3. Greater curvature
4. Lesser curvature
5. Pyloric antrum Mesenteric part of

small intestine

Figure 2.The inside of the stomaсh and сrania| part of the duodenum. Regions of
the muсous membrane.

The relative|y smal| stomach of the horse varies сonsiderab|y in size, shape and
position. The parietal (wa|l) surfaсe |ies against the diaphragm and the liver; that part
around the entranсe of the esophagus is termed the сardia. The visсeral (gut) sur-
faсe faсes the intestines and panсreas.

The esophageal region of the stomaсh's muсous membrane (lining) is |ike that of
the esophagus. lt |aсks glands. The сardiac gland region and pyloriс gland re.
gion сontain muсous g|ands. Glands of the fundiс gland region seсrete hydroсh|o-
riс aсid and pepsin, a protein-digesting enzyme.

A pyloriс sphinсter musс|e regu|ates the f|ow of stomaсh сontents into the duode-
num.

The bi|e duсt and panсreatiс duсt empty at the major duodenal papilla; the aссes-
sory panсreatiс duсt, at the minor duodenal papilla.
The long, highly coiled small intestine averages around 70 feet in length.

Vomiting is very rare and ineffiсient in the horse apparently due to the tight cauda|
esophagea| sphinсter musс|e. Aсute distension of the stomaсh can сause rupture
with or without vomiting.

e. Jeiunum I
10. lleum l

I
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LARGE lNтEsтlNE Plate 52

Figure 1. Sсhematiс drawing of the isolated large intestine viewed from the right with
pafts slightly separated.

ldentify the major parts of the large intestine.
Arrows indiсate movement of ingested feed toward the reсtum.

Cecum - reсeives the i|eum, |ast part of the small intestine.
Large (asсending) colon.

1. Right ventral сolon
2. Sternal flexure
3. Left ventral сolon
4. Pelvic flexure
5. Left dorsa! colon
6. Diaphragmatiс flexure
7. Right dorsаl colon

Тransverse сolon . narrows as it leads from the large сolon to the small сolon.
SmaIl (desсending) colon - more fo|ded in the living horse.
Reсtum - сontinues сaudad from the brim of pelvis, ending at the anus.
H = s?cculations (haustra) of the large intestine.
T = longitudinal bands (taeniae сo!i) сonsisting mainly of smooth muscle.

Figure 2. openings (orifiсes) in the base of the сeсum.
A sphincter of smooth musсle surrounds the ileаl orifiсe, providing a valve-Iike
aсtion.

Тhe cecoсoliс orifice leads into the right ventra| сo|on.

Co|iо (abdomina| pain) has many сauses. lmpaсtion (obstruсtion) by feed, meсonium
(a foal's first stool) or foreign bodies is one сause of сo|iс. |mpaction is most likely to
oссur where lhe intestine narrows: iIeа! orifiсe, pelvic flexure or beginning of the
transverse сolon.
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REстUпЛ AND ANUS Plate 53

Figure 1. Lateral dissection of pe|viс wall deep to the broad saсrotuberal |igament.

Figure 2. Deeper |atera| disseсtion of female pelviс сavity and сaudal part of

abdominaI сavity.

Figure 3. Median seсtion of female pe|viс сavity and сauda| paft of abdominal сavity.

Figure 4. CaudaI view of disseсted anus and ma|e perineum. Thermometer through

anaI сanal into reсtum.

1. Rectum
2. Coссygeus m.

3. Еxternаl anal sphinсter m.

4. Anal levator m.

5. Dorsal sacroсaudaI muscles
6. Reсtocoсcygeus m.

7. Retraсtor m. of сlitoris
( of penis in male)

8. lnternaI anal sphinсter m.

9. Vagina

10. Urinary bladder
11. Left horn of uterus
12. Left ovary
13. Left kidney
14. Termination of small сolon
15. Narrow part of rectum

16. Ampulla of reсtum

17. Anal сanal
18. Ventral saсroсaudal musсles
19. Right сrus of root of penis

Notice the re|ationships of the reсtum to adjaсent organs. Most of them may be

palpated (felt) by a hand in the reсtum.

Тhe reсtoсoссygeus and internal anal sphincter musсles are smooth musсle

сontinuations of the muscular wa|I of the reсtum. Dorsal saсroсaudaI musсles aсt

together to elevate the tai|. Ana! levator musсles reduсe protrusion of the anus

during the passage of feсes (defeсation). Anal sphinсter musсles с|ose the anaI

canal. Coссygeus musсles aсting on eaсh side with ventral saсroсaudal

musсles depress the tail.

The horse's normaI reсta|temperature is from 99.5. to 101.5.F. |t is higher in the

day than at night and higher in summer than in winter.

The perineum is the region between the tail and the isсhiadiс arсh, espeсia||y be-

tween the anus and sсrotum in the maIe and between the anus and vu|va in the

female.
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LtvER AND PANсREAS

Figure 1. Diaphragmatiс surfaсe of horse's |iver. Еmbalmed in p|aоe.

Figure 2. Visсeral (gut) surfaсe of same liver'

Figure 3. Ventral view of panсreas and re|ated organs.

ldentify the words and struсtures indiсated on the drawings.

Plate 54

-

a

a

Peritoneal ligaments that suppoft the liver:

1. Right triangular ligament

2. Left triangular ligament

3. Coronary ligament

4. Falсiform ligament

Тhe liver is the horse's largest gland with an average weight of 11 |b. lts seсretion of

biIe is deIivered direсtly to the duodenum by the bile duсt, sinсe the horse Iaсks a

gaЦ bladder for storing bi|e. ln the intestine, bile aids in the digestion of fat by break-

ing Iarge globules into small globules.

Two blood vessels suPPlY the liver:

1) The portal vein сarries blood from the intestines to the liver's sinusoids - spaсes

between sheets of |iver сelIs.

2) Тhe hepatiс artery's branсhes supply needed nutrients, espeсial|y oxygen, to the

liver's сe||s, eventua||y emptying into sinusoids.

Blood fIows from sinusoids into branсhes of the hepatiс veins. Hepatiс veins empty

into the сaudal vena сava.

Nutrients and other substanсes (for examp|e, toxins) absorbed from the intestines

and сarried to the liver by the portal vein are proсessed by liver сel|s.

The panсreas is two glands in one:

1) The exocrine part (seсretion сarried by panсreatiс duсts to the duodenum)

produces digestive enzymes'

2) The endoсrine part (products seсreted into the bIood for transport to target tissues

e|sewhere) seсretes the hormones, insulin and gluсagon. These hormones are

produсed by speсifiс сeIIs in masses termed ls|ets of Langerhans. lnsuIin de-

сreases b|ood sugar (gluсose); g|uсagon mobiIizes blood sugar.
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lN sIтU PoslтloNs oF AвDoMINAL oRGANs

Figure 1. Positions of organs related to right wall of abdomen.
Figure 2. Positions of organs related to left wall of abdomen.

ldentify the organs indiсated.

Plate 55

Ce||uIose in feed (paftiсular|y hay and grass) is digested into absorbable nutrients by
baсteria in the сeсum and large сolon. Gases (main|y сarbon dioxide and methane)
are produсed as a by-produсt of th]s proсess' A stethosсope (or even one's ear
pressed against the abdomen over parts of the Iarge intestine) сan be used to deter-
mine the presenсe or absenсe of intestina| sounds. These sounds are сaused by the
propulsion of gas and other fluids through the large intestine.

Horses norma||y produсe and expe| |arge quantities of gas. Abnorma| aсcumulations
of gas in the intestines (distension сoliс) may be reIieved by injeсting сertain drugs
or by giving mineral oi| to he|p restore norma| intestina| moti|ity. A сeсum greatIy

distended with gas may be emptied by punсturing its base through the right flank

with a troсar. This instrument is a ho|low metal tube with a sharp-pointed insert that

is withdrawn fo||owing the punсture, allowing gas to esсape. Knowing the in situ (in

plaсe) positions of organs can assist in making a diagnosis or treating a diseased
organ. Keeping in mind their in situ positions helps in |oсating organs by a hand in

the reсtum.
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вoDY сAvlтlEs AND sERoUs ]I,IEMBRANES Plate 56

тHoRAсlс' AвDotvllNAL AND PELvlс сAvIтlEs
Diagrammatiс drawing of major body сavities and serous membranes of the mare.

Peritoneum aIso suspends and enсloses some of the ma|e reproduсtive organs.
Peritoneum is divided into three сontinuous parts:

1. ParietaI peritoneum - |ines abdominal сavity and сranial part of pelviс сavity. (Latin, paries = wa||s)

2. Connecting peritoneum - suspends organs; double fold enсIosing vessels and nerves.
a. Mes + organ suspended: mesentery (Greek, mesos = middle + enteron = intestine)

mesometrium (Greek, metra = womb)
b. Peritonea| ligaments: suspend and suppoft - e.g. falсiform ligament of liver.

3. VisсeraI peritoneum - enсloses a visсus (Latin, large, interna| organ; pJural, vjsсera).
Тhe musсu|omembranous diaphragm is сovered with peritoneum on the abdominal surfaсe and pleura on the thoraсic
surfaсe.

Pleurae - two сontinuous serous membranes, each forming a pleuraI saс:
1. Parietal pleura - lines eaсh half of thoraсiс сavity.

2. MediastinaI pleura - сonneсting p|eura on eaсh side enсlosing the mediastinum, a spaсe сontaining the heaft,

esophagus, traсhea, blood vessels, nerves' thymus, Iymph nodes and duсts, сonneсtive tissue and fat.

3. Visсera! pleura - enсIoses eaсh |ung.

Pericardium
1. VisсeraI periсardium - сovers the heaft (also сalled epiсardium).
2. Refleсtion around base of heart and great vessels.
3. Parietal periсardium - сovered by fibrous tissue and mediastinaI p|eura.

Serous сavities: peritoneal сavity, pIeural сavity, periсardia| сavity.

PotentiaI spaсes between parieta| and visсeraI serous membranes сontaining lubricating serous fluids that

inсrease in inf|ammation, e.g., peritonitis.
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сARDlovAsсU LAR sYsтEttЛ Plate 57

пЛAJoR VASсULAR PAттEвNS

Coloring the arrows, traсe the flow of poor|y.oxygenated blood: (Usua|ly сolored blue.)

From the сrania| and caudal cava| veins to the right atrium,

Тhrough the right atrioventriсular valve to the right ventriсle,

out of the heart through the pulmonary trunk vaIve into the puImonary сirсulation,

Through the pulmonary trunk and pulmonary arteries,

And, finally, to the сapil|aries (tiny vessels) in the alveoli (little saсs) in the lungs where сarbon dioxide is given off

and oxygen is bound to hemoglobin in the red blood сells.

Co|oring return arrows a dffеrent оolor, traоe the flow of oxygenated blood: (Usually сoIored red.)

From the lungs through the pulmonary veins to the Ieft atrium,

Through the Ieft atrioventriсular valve to the left ventriсle,

Then through the aortiс valve into the aorta and the systemiс сirсu|ation.

Notiсe that arteries сarry blood away from the heart and veins оarry blood toward the heart.

lll ll' lll tIl lIl lt' lll llt Ilt lrl lr\-ll-т'ЬllL,l t. tlr llr llt lll llt lll lll lll |11 111 |11 '11
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тHE EoUlNE HEARт Plate 58

Figure 1. Left view of the horse's heart. Coronary afieries are the first branches of

the aorta. Left and right auriсles are outpoсketings of atria.

Figure 2. Seсtion of the heart. A-V = atrioventriсular; C = CUSP of aortiс valve;

S = aPProximate |oсation of sinoatrial node.

The arterial Iigament is a remnant of the arteria| duсt that shunted blood from the

pulmonary trunk to the aorta in the fetus (unborn foal). A depression in the wall

between the two atria, the ova| fossa (not seen here), indiсates the position of the

oval foramen, a valve-like opening that shunted blood from the right atrium to the left

atrium in the fetus. Most of the blood flowing through the fetal heart is shunted

through these two passages, minimizing the flow of blood into the puImonary cirсu|a-

tion. Sinсe the fetaI Iungs are not funсtioning, the mare's bIood in the plaсenta sup-

plies the fetus with oхygen and other nutrients.

The sinoatrial node (S.A node) in the wa|| of the right atrium is the paсemaker and

сoordinator of the rhythmiс сontraсtions of the heart. It сonsists of modified, impulse-

сonduсting heart musсle fibers (Purkinje fibers) and autonomiс (definition |ater)

nerve endings. Fibers from the sinoatria| node сonneсt with a similar atrioventriсular

node (A-V node) in the interatria| septum (not seen here). Тwo bund|es of these

speсia|ized fibers descend from the A.V node to the ventriсIes.

During beating of the heaft, the two atria fi|| and сontraсt; then the two ventriсles fiII

and сontraсt.

Heart sounds are caused by the rush of b|ood and the с|osing of heart vaIves.
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vEssЕLs oF тHЕ тHoRAclс сAvlтY Plate 59

Figure 1. Disseсted thorax of horse opened from Ieft side.

Figure 2. Disseсted thorax of horse opened from right side. one |ung, periсardium

and mediastinal pleura removed in Figures 1 and 2.

1. Aorta
2. Braсhioсephaliс trunk

3. L. subсlavian a. - beсomes |eft axi||ary a. beyond rib 1

4. L. сostoсerviсal trunk
5. L. vertebral a.

6. L. internal thoraсiс a.

7. L. superfiсial сerviсal a.

8. Bicarotid trunk - branсhes into right and |eft сommon сarotid arteries, main

blood supply to the head. After giving off the biсarotid trunk, the

braсhioсepha|iс trunk сontinues as the right subсlavian aftet[.

9. Left axillary arterY and vein

10. Branches of Ieft vagus nerve

11. Phreniс nerve - motor supp|y to diaphragm

12. Тhoraсiс duсt
13. PulmonarY trunk
14. Pulmonary veins
15. Cranial caval vein (vena сava)

16. Right external iugular vein

17. Right azygous vein

18. Caudal сaval vein (vena сava)

19. Right vertebral artery and vein

20. Left and right сommon сarotid arteries

21. Right axillary artery and vein - from rt. subсlavian a' & v.

Тhree passages through the diaphragm, the musсuIomembranous partition

between the thoraсiс and abdomina| сavities are:

22. Аortic hiаtus. transmits aorta, r. azygous vein and сhyle сistern (beginning of

thoraсiс duсt)

23. Esophageal hiatus - transmits esophagus and vagus nerves

24. Foramen venae сavae (Latin, foramen of the vena сava) - transmits сauda|

сava| vein

a

i
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vEssELs oF тHЕ ABDoMINAL AND PЕLvlс сAvlтlEs Plate 60

Sсhematiс drawing of a ventral view of major vesse|s of abdomina| and pelviс cavi-
ties of a mare.

1. Aorta
2. Caudal caval vein (vena сava)
3. Geliaс artery

4. Splenic artery
5. Left gastriс artery
6. Hepatic artery
7. Gastroepiploic arteries

8. Renal artery
9. Renal vein

10. Cranial mesenteriс аrtery

12. Ovarian a. & v.

(male testiсular vessels)
13. Caudal mesenteriс a.

14. Left colic a.

15. Cranial reсtal a.
16. External iliaс arteries

17. Deep сirсumflex iliac a. and v.

18. Uterine a. & v.

(male сremaster vessels)
19. lnternal iliaс arteries -

branсhes to pe|viо organs
20. Portal vein - to liver
21. Hepatic veins - from liver

Arteries from сeliaс, crania! mesenteric and caudal mesenteric аrteries supp|y
the stomaсh, spleen, intestines and panсreas. Veins from these organs carry blood
to the liver through the portal vein.

Тhe significanсe of the b|ood supp|y to the intestines is the сonсern of every horse
owner! Horses should be wormed periodiсal|y (ideally every 2 to 3 months) to reduсe
the number of blood worms (Strongyles). Larvae (young forms) of these worms
migrate from the small intestine to the cranial mesenteriс artery and its branсhes
where they сause the formation of thrombi (с|ots on the arteriaI lining) and
aneurysms (expansions) of the wa|l. Еmboli (fragments of thrombi) may break off
and plug smaller arteries ..downstream'', depriving the intestine of b|ood and сausing
death of tissue. Тhis produсes severe verminous (worm-сaused) сoliс. lntestinal
parasites сan a|so сause diarrhea and unthriftiness. Migrating |arvae produсe
peritoneal adhesions. Proper pasture management сan he|p to сontrol the ingestion
of parasites by horses.
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вLooD SUPPLY тo тHE HoRsE's HЕAD Plate 61

In this diagrammatiс drawing, vesse|s appear to be in the same plane. Aсtua|ly, they

are at different depths.

a.= artery; v.= vein.

1. Common carotid a. . main b|ood supp|y to head. Aссompanied by

vagosympathetiс nerve tru nk.

2. Vertebral a. . сoUrses through transverse foramina of сerviсa| vertebrae. Joins

opposite aftery to form basilar a., secondary blood supply to brain.

3. Thyroid a.

4. lnternal сarotid a. - passes through foramen laсerum' Main b|ood supp|y to

brain.

5. ocсipital a.

6. Linguofaclal trunk - divides into lingua| a. and faсial a.

7. ЕxternaI сarotid a. . сontinuation of сommon сarotid a.

8. Caudal auricular a. - beсomes superfiсia|.

9. Superfiсial temporaI a.

10. Rostra| auriсular a. - beсomes superfiсia|'

11. Transverse faсial a. - beсomes superfiсia|. To masseter m.

12. Maxillarу a. - сontinuation of externa| сarotid a. Several branсhes: mandibular

alveolar, middle meningeal, temporal aa., arteries to the eye, palatine aa., and

13. lnfraorbital a. - into infraorbital сanal. Supp|ies upperteeth.

14. Mandibular alveolar a. - to mandible and lower teeth

15. Faсial a. - beсomes superfiсiaI. Branсhes to faсe.

16. External jugular v. - сourses down neck in the iugular groove between the

braсhiocephaliс and sternomandibular musс|es. Reсeives branсhes from satellite

(сompanion) veins to the afieries and from dural venous sinuses (in fibrous

сovering of brain). Carries bIood to сranial сava| vein.
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тHE HoRsE's PULSE Plate 62

The pulse is the rhythmiс expansion of arteries due to the beating heart forсing
b|ood into the vessels. The pu|se may be fe|t through the skin over сertain arteries.
By pressing the finger tips down and then lifting up slighfly, the pulse may be taken
at these sites.

Figure 1. A. Faсial artery. PIaсe the thumb on the fu|Iest part of the jaw and rub the
finger tips along the ventral border of the mandible to feel the artery.
B. Transverse faсiat artery. Plaсe finger tips сaudal to the |ateral сanthus
of the eyelids and ventra| to the zygomatiс arсh.

Figure 2. Lateral dorsal metatarsal artery. on a hindlimb, plaсe finger tips over the
aftery in the dorsal groove between the third and fourth metatarsal bones.

Figure 3. Digital arteries. Grasp the fetloсk dorsally with the fingers extending to the
pastern. P|aсe the thumb over the lateral digita| artery and сurl the fingers
around the medial side of the pastern over the medial digital artery. The
digital afteries are parallel to the edges of the easily felt deep digital flexor
tendon. Тhis pulse may be fe|t on the digits of the hindlimb as well.

Normal pulse rate for a horse at rest is from 28 to 40 pulses щI minute. Тhis refleсts
the heart rate. Following moderate exerсise, the heart rate wi|| inсrease from 180 to
240 beats per minute. lt should return to around 60 beats per minute at rest in l! to
15 minutes and then s|ow|y deсrease to the norma| rate' A very rapid or very slow
pu|se (heart) rate in the resting horse indiсates disease.

of the sites desсribed above, the pulse in the digita| afteries is often the most diffiсuIt
to fee| unless inflammation exists in lhe foot. Aсute |aminitis - inflammation of the
dermal (sensitive) laminae - сauses inсreased, strong pu|sation in the digital arteries.
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H Е ПЛ I с LYtt,l P HAтl с sYsтЕ пЛ Plate 63

BoNE п,lARRoW, тHYMUS AND SPLEЕN

Red marrow produсes red blood сeI|s and many of the white b|ood сells (main|y granulated сells) and сe|| fragments
сalled platelets' Тhe |atter are essential for blood сlotting. Yel|ow marrow consists primarily of fat сe|ls, but b|ood сell-
produсing units may begin produсing b|ood сells again.

At first b|uish, the spleen beсomes reddish brown when exposed to air due to the blood-engorged red pulp. Тhe
storage-type spIeen of the horse has a сapsule сontaining smooth musс|e that сontraсts to move blood out of the
spleen into the сirсulation. When the musс|e is relaxed, the vo|ume of the spleen inсreases.

The spleen's masses of white puIp produce lymphoсytes.

A peritoneaI gastrospIeniс ligament extends from the stomaсh to the spIeen and a renospteniс ligament from the
left kidney to the sp|een. Parts of the Iarge сolon may be disp|aсed through or over these peritoneal Iigaments.
The thymus of the foal is Iargest at six to eight weeks of age, oссupying the сranial part of the mediastinum and
extending сraniad through the thoraсiс in|et and into the neсk next to the traсhea. The thymus produсes
Т-lymphoсytes (Т-сe|ls) that wiIl popu|ate other hemiс|ymphatiс organs. As the animal ages, the thymus beсomes
smaIler and smalIer until it is finally a small mass surrounded by fat and сonneсtive tissue in the сranial mediastinum.
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LYMPH NoDЕs AND LYПлPH vEssELs

Lс = Iymphoсenter; lnn = lymph nodes. Dashed lines indiсate lymphatiсs (lymph vessels).

Plate 64

1. Mandibular Lс
2. Parotid Lс
3. Retropharyngeal Lс
4. Deep сerviсаl Lс

CraniaI, middIe and сauda| deep сerviсa| Inn

5. Left traсheal trunk
6. Superficial сerviсal Lc
7. Right lymphatiс duсt
8. Dorsa! thoraсiс Lс
9. Thorасiс duсt

Empties into сraniaI vena сava or Ieft jugular vein.

10. Bronсhial Lc . Traсheobronсhial lnn Pu|monary lnn

11. Mediastinal Lc
CraniaI, middle and сauda| mediastinal lnn

12. Ventral thoraсiс Lс - Sternal |nn

13. Axillary Lc - Proper axillary Inn Cubital lnn

14. Chyle сistern - Reсeives |ymphatiс trunk.

origin of thoraсiс duсt.

15. Celiac Lс
Celiaс |nn Hepatiс lnn

Gastriс lnn Sp|eniс lnn Panсreatiсoduodena| lnn

16. Cranial mesenteriс Lс
Crania| mesenteriс lnn Ceсal lnn

Jejunal |nn Co|iс lnn

17. Lumbar Lc . Lumbar aortiс |nn Renal Inn

18. Caudal mesenteric Lc
19. lliosaсral Lc

Media| iliaс |nn Lateral iliaс |nn

Internal iliaс Inn Saсral lnn Anoreсtal Inn

20. Lumbar trunk(s)
21. lntestinal trunk(s)
22. lnguinofemoral Lс

Subiliaс |nn Superfiсia| inguina| |nn

23. lliofemoral (deep inguinal) Lc
24. Popliteal Lс

Тissue f]uid = sourсe of Iymph, the f|uid in lymph vesseIs (|ymphatiсs).
Stoсking-up: Tissue f|uid swells a horse's lower |imbs due to the laсk of exerсise needed to forсe the upward f|ow of

|ymph. May oссur when hard worked horses are stabled overnight.
Phagoсytes (сe||-eating сeI|s) in lymph nodes сan remove baсteria and сanсer сel!s.
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RЕsPlRAтoRY sYsтЕM

NASAL сAvlтY, NASoPHARYNX AND LARYNX

Figure 1. Sagittal seсtion of interior of nasal сavity, nasopharynx and larynx. For a

view of the nasal septum, see Plate 50'

Arrow = entranсe to auditory tube.

Dashed line = extent of laryngeal ventriс|e

The dorsal meatus, middle meatus and ventral meatus open into a сommon

meatus limited media||y by the nasa| septum, a partition of сartilage and bone that

divides the nasal сavity into halves. The ventra| meatus is the Iargest. Тhe

vomeronasal organs are two |ong tubes of сarti|age lined with muсous membrane

that сourse caudad from the inсisve duсts (extending in from each ventral meatus)

oneaсhsideofthevomerbonealongtheflooroftheventra|meatus.
A nasogastriс tube (stomaсh tube) inserted through the nostril is pushed along the

vеntra| meatus, then slides over the soft palate and passes through the nasopharynx

into the esoPhagus'

Figure 2. F|ehmen stanсe of a stallion.

In the flehmen response, the upwardturned upper lip partially с|oses the nostri|s,

сreating suсtion in the inсisive duсts that draws fluids into the Vomeronasal organs.

Better ana|ysis of nonvo|atile сompounds in muсus is aссomplished by stimulation of

olfaсtory nerve endings in the mucous membrane. Flehmen behavior is pro.

nounсedinstallionsinvestigatingtheurineandvaginalseсretionsofmaresinheat.
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LARYNX Plate 66

Figure 1. Right |atera| view of laryngea| сafti|ages.

Figure 2. Right |ateral view of |aryngeal musсles. Wing of thyroid сartiIage сut away.

Figure 3. Rostroсaudal view of |arynx. X = rima (сleft) of the glottis, the walls of

whiсh are formed by the voсal folds and parts of the arytenoid сartilages.

1. Criсoid сartilаge
2. Arytenoid сartilage(s)
3. Thyroid foramen
4. Epiglottic сartilage
5. Thyrohyoid bone
6. Thyroid cartilage
7. Criсothyroid membrane

Spreads between thyroid wings

8. Criсotraсheal membrane
9. Traсheal rings

10. DorsaI сriсoarytenoid m.

11. Lateral сriсoarytenoid m.

12. Transverse arytenoid m.

1 3. Hyoepiglottiс musсle
14. VentriсuIar musсle
15. Laryngeal ventriсle
16. Voсa! m. (in voсa| fo|d)

1 7. Cricothyroid muscle
18. Voсal fold (сord)

19. Vestibular fold

Funсtions of the Iarynx:

1. Regu|ates the vo|ume of air entering the traсhea.

2. Prevents foreign material from entering the larynx.

3. Phonation (voсa| sounds).

on eaсh side, a сraniaI laryngeal nerve (from the vagus n.) supp|ies the

criсothyroid m. and then goes through the thyroid foramen to provide sensation to

the |aryngeaI muсous membrane.

Caudal laryngeal nerves - terminations of the reсurrent |aryngeal nerue that as-

сends the neсk from the Vagus in the thorax supp|y aI| the other laryngea| musсIes.

..E!.oare'.f': When a reсurrent |aryngeal nerve degenerates (mainly the left nerve),

paralysis of the dorsaI сriсoarytenoid muscle Iets the arytenoid сartilage and the

voсa| fold move inward to interfere with the f|ow of air during inspiration. The laryn.
geal ventriсle fi||s with air, сausing a ..roaring'' sound. A horse so affliсted is сaIIed a
..roare],'. There is some indiсation that this сondition may be inherited.
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тRAсHEA AND LUNGS Plate 67
Figure 1. Dorsal view of trachea and lungs. Diagrammatiс drawing of bronchial

tree in left Iung.

Figure 2. Cross seсtion of a сartilaginous traсheal ring.
Figure 3' Miсrosсopiс view of alveoli (little hollows), tiny air saсs with сapillaries in

their walls.

The 50 to 60 сarti|aginous rinщ of the horse's traсhea form inоomp|ete hoops open-
ing dorsally. Тhe free ends over|ap in the сerviсa| part of the traсhea, but in the
thoraсiс part, they gradually fail to overlap. Smooth musсle fibers of the traсheal
musсIe join the inner surfaсe of the free ends of the сartilaginous rings. Еxtra
сarti|aginous p|ates at the fork of the traсhea fill in the gaps between the free ends of
the main rings. Irregu|ar p|ates support the |eft and right prinсipal bronсhi going to
the lungs.

The сonduсting air,ways of the bronсhia| tree divide into smaller and sma||er bronсhi.
When cartilaginous p|ates are no longer present in the wa||s of the sma|lest bronсhi,
the air,way is termed a bronсhio|e. Тerminal bronсhio|es lead to respiratory bronсhi.
oles of respiratory units. Exсhange of oxygen and сarbon dioxide takes plaсe be-
tween air within a|veo|i and blood within сapillaries in the a|veolar wa||s. Ciliated
epithelium lines most of the airways (beginning in the nasa| сavity).

Тhe norma| breathing rate of a standing horse at rest is 1O to 14 breaths pеt minute.
The rate may be affected by exсitement, exerсise, age, size, environmental tempera-
ture, pregnanсy and/or a full digestive traсt. Тhe health of the horse a|so affeсts the
breathing rate, usually inсreasing in disease.

Prolonged exposure to dust and molds often results in heaves or broken wind, a
сhroniс inflammation of the airways and overdistension and rupture of a|veo|i
(emphysema). A..heavey'' horse сoughs a lot, breathes |oud|y and has a double
expiratory effort. A heave |ine is formed by inсreased musсu|ature along the сostal
arсh.
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URINARY sYsтEM

KIDNEYS' UREтЕRS, BLADDER AND URЕтHRA

Figure 1. Ventral view of urinary organs of the horse.
Figure 2' Fron|a| seсtion of right kidney.

Plаte 68

l
a
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a

Тhe tubules of the kidney produce urine by removing waste produсts from the great
voIume of b|ood f|owing through the organ. Col|eсting duсts open on the renal сrest,
emptying urine into the pelvis of the kidney. Тhe pe|vis is essentia||y the expanded
beginning of the ureter.

Urine сontains the produсts of nitrogen and sutfur metabolism (MetaboIism - pro-
сessing substanсes, mainly nutrients, by the various tissues of the body), inorganiс
salts and pigments.

Normal equine urine is -

1) Somewhat thiсk and syrupy due to the presenсe of muсus seсreted by muсous
g|ands in the pe|vis and first part of eaсh ureter.

2) Cloudy due mainly to the presenсe of suspended сa|сium сarbonate сrystaIs. lf a
urine samp|e is a|Iowed to stand, these сrysta|s settle out.

3) Colored yellow to orange.

Volume of urine exсreted .

A horse weighing around 1000 |b. voids from 1 1/2to 81l2 quafts of urine dai|y. Тhe
voIume depends on the quantity of water сonsumed, type of feed, amount of work
and the environmental temperature.
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FEMALE RЕPRoDUстlvЕ sYsтEM Plate 69

vULvA AND vAGlNA. UDDЕR

Figure 1. Caudal view of vuIvа and fema|e perineum. Vulvar labia (Latin, |ips)
pafted.

Figure 2. Dorsa| view of opened vuIva and vagina (L., sheath). Bladder displaсed to
one side.

Figure 3' A. Lactating udder. B. Sagitta| seсtion of one-ha|f.

Labia and clitoris, homo|og (сorresponding organ) of the penis, сomprise the vutva'
The vestibule is сonsidered part of the vagina. Мuсous g|ands and, on eaсh side,
an ereсtile vestibuIar bu|b are present in the wal|s of the vestibule' Depressions in
the с|itoral skin сontain smegma and perhaps harmful baсteria'
Constriсtor musсles aсt on the vestibule and the vulva. ln addition to сonstricting
the vu|var opening, the сonstriсtor of the vulva elevates the сlitoris. Following
urination, movement of the |abia and с|itoris aid in expel|ing the |ast drops of urine.
During heat (estrus), quiсk opening and сlosing of the labia and e|evation of the
сIitoris is сalled winking.

The mare's udder сonsist of ha|ves, eaсh ha|f сonsisting of a сrania| and a сaudal
gland сomplex and |aсtiferous duсt system. The сrania| gland and duсt system is the
larger. A gland сistern and a teat сistern are parts of the laсtiferous sinus of eaсh
duct system. The teat from eaсh haIf of the udder has two (sometimes three) open-
ings of streak сanals, one сauda| to the other. A nonlactating udder is sma|l with
||ateral|y f|attened teats.Wrink|ed skin in the groove between the halves is сovered
with dark smegma that сan be peeIed away.

Co|ostrum (first milk) is produсed during the final par1 of pregnanоy.Тhe foal сan
absorb immunogobulins (anitbodies) in the сolostrum produсed by the mare within
the first 8 to 12 hours after bir1h. Both the produсtion of сo|ostrum and its
abosorption taper off rapidly from bifth to 12 hours.
Тhe average-size mare produсes from g to 11 ф of milk daily. Mi|k fat in mare's mi|k
is Iow (1 .8у" early to 1 '4Y" |ate in lactation); Iaсtose (miIk suga0i9 quite high (6.2%
early to 6.5% later). These amounts are important when preparing a mare's milk
substitute for an orphan foa|. Тhe orphan must be fed frequentIy - every 2 to 3 hours.
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UтЕRUS' UтERINE тUBES AND ovARlEs Plate 70

Figure 1. A. Dorsal view of iso|ated female reproduсtive organs. B. Enlarged view of
ovary and uterine tube.

Figure 2. Frontolateral view of female reproduсtive organs and assoсiated struсtures
with intestinal mass removed.

Тhe uterus сonsists of four parts - сervix (Latin for neсk), body (Latin, сorpus) and
two horns (Latin, сornua). Тhe сervix of the uterus protrudes into the vagina.

Тhe mare's ovary has an indentation, the ovulation fossa. |t is сovered by the
infundibulum (Latin, funnel) of the uterine tube (oviduсt. sa|pinx, Fa|lopian tube).
Ova (Latin for eggs) leave the ovary at the ovulation fossa, pass into the infundibu-
lum and through the rest of the uterine tube to the uterine horn. Cilia (waving pro-
jeсtions) on the lining сe||s and smooth musс|e in the wall move ova through the
uterine tube to the end of the uterine horn.

The broad ligаment (mesovarium + mesosalpinx + mesometrium) is conneсting
peritoneum suspending the ovary, uterine tube and uterus. ln the mare, the uterine
artery is a branсh of the externa| iliaс artery. The ovarian artery arises direсtly from
the aorta. lt divides into ovarian and uterine branсhes. The Greek word, metra,
means uterus (Latin). Еndometrium is the lining of the uterus. Endometritis is inflam-
mation of this lining. Metritis is inflammation of the entire uterine wall. Contagious
equine metritis is сaused by a baсterium that сan be iso|ated from sinuses (depres-
sions) in the сlitoral glans. The reproduсtive traсt of stallions is a|so affeсted. Horses
imported from severa| сountries are quarantined for this disease before being admit.
ted to the United States.
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ovARlAN сYсLE Plate 71

Color the open words and the struсtures indiсated and relate the notes on the draw-
ing to the text below.

Еstrous сyсles are recurring periods of heat (estrus) when the mare wil| mate with a
sta||ion. Mares are seasona|ly po|yestrous. They have several estrous сyсles during
a breeding season that lasts from April to oсtober in the Northern hemisphere.
Duration of eaсh estrous сyс|e ranges from .lg Io 22 days. Ponies and donkeys have
|onger estrous сyс|es - around 25 days.
Estrus (fo||iсu|ar phase) usua||y lasts 5 to 7 days, but periods of 2 to 12 days сan
oссur. Тhe |ength of estrus appears to be repeatab|e for individual mares.
ovulation (reIease of the egg сe||) oсcurs 24 to 48 hours before the mare refuses to
aссept the stalIion.
Diestrus (|utea| phase) is the rest of the estrous cyсIe, |asting an average of 14 to 15
davs.

Changes in behavior and in the funсtiona| anatomy of the reproduсtive traсt during
estrus and diestrus are stimu|ated by events in the ovаrian сyсle:
1. ]nitiation of estrous сyсles is triggered by inсreasing periods of daylight stimuIating

the hypotha|amus of the brain to seсrete gonadotropin re|easing hormone
(GnRH). (ovaries and testiсles are gonads.)

2. GnRH сauses seсretion of fo||iсle stimu|ating hormone (FSH) by the pituitary
gland.

3. FSH stimu|ates the maturation of a developing ovarian folliсle into a Graаfian
folliсle, the sourсe of the hormone, estrogen. FSH formation and re|ease are
decreased by inhibin produсed by сells in the Graafian fo||iс|e.

4. Еstrogen prepares the reproduсtive traсt for mating and feftilization (union of the
stal|ion's spermatozoon with the mare's ovum). Еstrogen a|so stimulates the
seсretion of Iuteinizing hormone (LH) by the pituitary gland.

5. LH сauses final development of the dominant Graafian fo||iс|e, ovulation (re|ease
of the egg сe||), and formation of the сorpus Iuteum (Latin, yellow body) (CL).
The CL deveIops through the transformation of folliсu|ar сells in the site of the
shot1|ived, b|oody сorpus hemorrhagiсum that oссurs in the folliс|e following
ovulation.

6. Progesterone produсed by the CL turns off sexual desire and prepares the repro-
duсtive traсt for the embryo as it moves through the uterine tube to the uterus.

7. ProstagIandin fu (PGFzJ produсed by the uterus сauses regression of the cor-
pus luteum.

8. The corpus albiсans (Latin, white body) is a sсar at the site of the сorpus Iuteum.
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EQUINE EMBRYoN!с AND FEтAL ПЛEMвRANES

Figure 1. Еmbryo and embryoniс membranes on day 25 ot pregnanсy.
Figure 2. Еmbryo and embryoniс membranes on day 36 of pregnanсy.
Figure 3. Еquine fetus and mature feta| membranes.

lnset: Detai| of plaсenta| attaсhment.
E = embrУo; F - fetus; arrows = growth of aI|antois'

Plate 72

ln early pregnanсy, the yolk saс from the midgut of the embryo forms the yolk saс
placenta with the endometrium of the mare's uterus. As the allantois grows out
from the hindgut and fuses with the сhorion and amnion, the allantoiс cavity fiI|s

with a larger volume of f|uid than the f|uid in the amniotiс сavity.

Around day 36 of pregnanсy, girdle сells from the сhorioniс girdle invade the en-
dometrium. These сells mu|tip|y and transform into сup сe|ls in p|aсenta| outgrowths
сalled endometrial сups. Cup сe||s seсrete equine Chorionic Gonadotropin (eCG),
a hormone that stimulates estrogen produсtion by the сorpus |uteum. Growth and
hormone production by fetal gonads may also be stimulated by eCG. Endometrial
сups are most aсtive from day 55 to day 65 of pregnanсy. An immune response from
the mare сauses degeneration and s|oughing of endometrial cups. Тhey are gone by
day 100 to сЩ 130.

The horse has a diffuse, epithelioсhoria|, adeсiduate plaсenta. Chorioniс сeIIs сon.
taсt endometria| |ining сells throughout the p|aсenta (exсept in the сerviсal star
opposite the internal opening of the сervix). When the plaсenta is expeIIed, there is
no Ioss of maternal tissue and very little bleeding.

The umbilical cord contains two arteries, a vein and the urachus, a tube extending
from the feta| b|adder to the al|antoiс сavity. B|ood vessels сourse throughout the
aIIantoсhorion.

Feta| b|ood in сapi||aries in the tiny miсroсotyledons of the allantoсhorion is sepa-
rated from maternaI blood in сapi|Iaries in the endometrium by six |ayers of tissue.

Hippomanes are soft, brown or white f|oating masses of organiс materiaI and miner-
aIs deposited on some сeIIular debris in the allantoic f|uid. They are norma| features.
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sтAGEs oF PARтURlтloN Plate 73

Figure 1. Signs of impending parturition.
Figure 2. Cranial presentation of foal during delivery.
Figure 3. NormaI expe||ed p|aсenta spread out on a fIat surfaсe.

Length of the gestation period (duration of pregnanсy) in the mare: 335 to 342 days.
Еxtremes range from 305 to 400 days.

Signs of impending parturition, the proсess of giving birth:
.1. Еnlarged and dropped abdomen. Some ventra| tissue fIuid.

2. Sinking in at paralumbar fossa.
3. ReIaхation and softening of musс|es and |igaments adjaсent to the tai|head. Softening of

сeruix and vuIva.
4. Fi|ling of udder with сoIostrum. Waxing of teats due to exсessive seсretion by oil g|ands at

openings. UsuaIIy oсcurs around 48 hours before parturition.

Тhree stages of parturition:
Stage I - Onset of labor

At first, foal is upside down (dorsopubic position).
Mare is restIess - paсes, Iies down and gets up, sweats in patсhes as early as 4 hours
before delivery.
No straining, but uterine musсu|ar aсtivity inсreases.
Foal rolls over to upright (dorsosacral position) with its head and forelimbs extended
toward the cervix.
Cervix dilates until it is even with the vaginal wall.

Stage ll - Delivery of foal
..Watcl.bleaкs'' - A||antoсhorion ruptures and aIIantoiс f|uid passes through vu|va. lf intaсt

a||antoсhorion appears first, it shou|d be broken at onсe.
Stretсhed tissues сause strong сontraсtions of abdominal musс|es and the diaphragm.
Allantoamnion appears. Mare lies on her side.
Groups of expu|sive сontraсtions oссur' Mare may get up and сhange position.

one fore|imb and then the other appear. Strongest сontraсtions oссur to forсe the head
and shou|ders through the mare's pe|viс сavity. When the foa|'s hips cIear the vagina,
straining stops.
Тime for Stage Ц:Around 20 minutes.
Аs short as 10 minutes; rareIy as long as 60 minutes.
Following delivery, mare lies quietly for 10 to 15 minutes with foal's hindlimbs still in the

vagina.

Stage ll| - Expulsion of p|aсenta| membranes
Uterine сontraсtions continue. Walk a distressed mare.
PIaсenta| vesse|s сoIIapse.
A||antoсhorion is turned inside.out and roIIed down the uterine horns as miсroсoty|edons
are freed from endometria|сrypts.
Time for Stage lll:.112 hour to 3 hours after delivery.
P|aсenta| membranes spread out on a f|at sudaсe shou|d be сomp|ete and have a
norma| veIvety appearanсe due to the miсroсowledons on the inside-out alIantoсhorion.
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MALE REPRoDUстlvE sYsтEM

GЕNIтAL oRGANs oF тHE sтALLloN

Figure 1. Left |ateral view of disseсted ma|e genital organs.

Figure 2. Diagrammatiс drawing of the right testis and epididymis.

PlaleT4

Spermatozoa (sperm сells) deve|op in seminiferous tubules, then pass through

straight tubules, rete tubutes and efferent duсts in the head of the epididymis.

As spermatozoa pass through the body of the epididymis, they mature under the

influenсe of seсretions of the epithelium lining the epididyma| duct. The taiI of the

epididymis and the first part of the deferent duct сontain mature, motile spermato-

zoa with whip-like tails. The Very musсu|ar deferent duct сontinues from the tail of

the epididymis up the spermatiс сord through the inguinal сana|, ending as the

expanded ampulla. A сremaster musс|e (detaсhed from the interna| abdominal

ob|ique) сovers the lateral aspeсt of eaсh spermatiс сord.

During ejaсulation, eaсh powedul deferent duсt propels spermatozoa to the pelviс

part of the urethra where they are joined by seсretions from the ampu||ary glands,

the prostate gland and the paired seminal vesiсles and bulbourethral glands,

forming semen.

Еaсh testis (Latin), (Еnglish, testiсle; Greek, orсhid) is suspended by a fo|d of perito-

neum, the mesorсhium, and enс|osed by its сontinuation, the vaginal tuniс. Deep to

the visсera| part of the vaginal tunic, the dense fibrous сonneсtive tissue tuniсa

albuginea and its interna||y projeсting septa support the testis' Thе scrotum is a

pouсh of skin, smooth musс|e, fasсia and parieta| vaginal tuniс that сontains the

testiсles. Smooth musс|e in the sсrotum and ske|eta| musс|e of the externa|

сremaster musсles assist in regulating the temperature of the testiс|es by raising and

|owering them from the body wa||. Тhe |еft testiсlе is often larger than the right.

t
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AссEssoRY sEx GLANDS. PENls AND PRЕPUсE Plate 75

Figure 1. Dorsa| view of aссessory sex gIands.

Figure 2. Right lateral view of disseсted penis.

Figure 3. End of penis protruding from prepuсe. External part of prepuсe сut'
Dotted |ines indiсate the position of the urethral sinus dorsa| to the
urethral proсess.

1. Urethral musсle 7. obturator artery
2' lsсhioсavernous muscle 8. External pudendaI artery
3. Retraсtor musсles of penis 9. Cranial artery of penis

(smooth musс|e) 10. Middle artery of penis
4. Bulbospongiosus musсle 11. Dorsal artery of penis
5. Genitаl fold .|2. Suspensory lig. of penis
6. Bladder 13. Urethral sinus

Seminal vesiсIes add the greatest volume of seсretion to semen. Тhey do not store
sperm сells.
The non-haired skin of the preputia| |ining as far as the preputial foId сontains many

sebaсeous (oi|) and sweat gIands. A..bean'' of сheesy smegma and dead сells may

fi|| the urethral sinus. Еxсessive aсcumulations of smegma should be washed
away.

The stal|ion has a musсuloсavernous penis. Тhe сavernous body (L', сorpus
сavernosum) сontinues сaudad on eaсh side into a сrus that attaсhes to the

isсhiadiс arсh. Vascular spaсes enс|osed by сonnective tissue and smooth musсle
ocсur within the сavernous body and the spongy body (L., сorpus spongiosum)

surrounding the urethra. These spaсes fill with blood during ereсtion of the penis.

The spongy body expands into the gIans penis. Ereсtion is brought about by relax-

ation of some sma|| interna| afteries, pumping aсtion of the isсhioсavernous
musсles, and pressure against veins returning b|ood from the penis' Тhe penis
protrudes stiffly during ereсtion.

IIE!af!щ'' is an enlargement of the glans penis during ereсtion with the crown reaсh-

ing a |arge diameter. It is notiсeab|e just after the stal|ion dismounts from breeding.

During urination, the penis extends Ioose|y from the prepuсe. Retractor musсles
aсt to pu|I the penis into the prepuсe'

I
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DESсENт oF тHE тEsтEs

Figure 1. Cauda| part of equine fetus on daу 75 of gestation.

Figure 2. caudal part of equine fetus on day 175 of gestation.

Figure 3. Caudal paft of equine fetus near the time of birth.

Plate 76

Тhe testis (p|ural = testes) begins as a swel|ing under the mesonephros (midd|e

kidney). дs ine mesonephros is rep|aсed by the final kidney (metanephros), the

enlarging testis takes on the peritonea| сovering of the mesonephros and beсomes

suspendЪd by the mesorсhium. The mesonephriс duсt does not regress but

persists to beсome the duсt of the epididymis and the deferent duсt.

The gubernaculum (L', he|m) is a long mass of soft muсous сonneсtive tissue

formed in a fold of peritoneum. The gubernacular сord part extends from the testis

to the expanding gubernaсular bulb that is assoсiated with the outpoсketing vagi.
naI proсess of peritoneum.

The inguinal сanal is a potentia| spaсe between the internaI abdomina| ob|ique

musс|e and the fibrous aponeurosis of the externa| abdominaI oblique musсle. A slit

in the aponeurosis of the external abdominal oblique is the superfiсial inguinal ring'

The gubernaсu|ar bu|b grows and swells, dilating the vaginaI ring (of the vaginal

proс6ss) and the inguinЬ| сanal. This guides the desсent of the testis. Тhe testis is

forсed to desсend b-y pressure from the peritoneal fIuid and the intestinal mass. The

|oop formed by the taii of the epididymis and the deferent duсt enters the inguina|

сanal first foI|owed by the tеstis and the rest of the epididymis. Visсeral peritoneum

сovers these struсtuies and is сontinuous with the mesorсhium. As the testis enters

the sсrotum, the soft gubernacular bulb сhanges to the short, fibrous proper Iiga.

ment of lhc testis and the ligament of the tail of the epididymis.

Normally. both testes shouId desсend into the sсrotum between !Q days before and

1Q days after birth.
тr'"1." ь a high inJdenсe of сryptorсhidism (Gr., hidden orсhid) (or retajned testiсle)

in the stallion. Among suggestЬd reasons for this is the |aсk of normaI reduсtion in

size of the very Iщc-fcIaI tФIls to a sma||er size before it desсends into the inguina|

сanaI. The testis .--"y-ь" ."tained within the abdominal сavity or within the inguina|

сanal. The term, higЁ tlanкer, has been used to desсribe retention within the inguina|

сanal. A ridgIing is a сryptorсhid horse.

t.'
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NERvoUs sYsтEM

HoRsE's вRAIN

Figure 1. Dorsal view of brain'

Figure 2. Median seсtion of brain.

PlateTT

1 . Longitudinal fissure
2. Right сerebral hemisphere

3. Sulсi (grooves)

4. Gyri (сonvolutions)

5. Cerebellum
6. Corpus сallosum

(сonneсts сerebra| hemispheres)

7. Septum Pellucidum
8. Pineal gland

9. Medulla oblongata

10. Pons
11. Thalamus
12. Hypothalamus
13. PituitarY gland

14. lnfundibulum of 13

15. optiс сhiasm
16. olfaсtory bulb

17. optiс nerve

Тhe pineaI gland and pituitary gland are endoсrine organs attaсhed to the brain.

E.



Plate 77
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сRANIAL NERvЕs

Ventral view of brain and сrania| nerve roots.

Plate 78

l. olfaсtory nerve - Sense of sme||. Many small nerue fibers сome from the

muсous membrane of the nasal сavity through openings in the сribriform plate

of the ethmoid bone to the olfactory bulb'

ll. optiс nerve - Vision. Some of the fibers сoming from the retina of one eУe сross over

at the optiс chiasm and continue into the optic tract on the opposite side.

lll. oculomotor nerve - Motor to several extraoсular musсIes. Parasympathetiс

fibers to intrinsiс eye musсles'

lV. Тrochlear nerve - Motor to a single extraoсular musсle.

V. Trigeminal nerve - Sensory to faсe. Motor to musсles of mastiсation and deep

musсles of head. Sensory to teeth. Lingua| branсh sensory for touсh to the

tongue.

Vl. Abduсent nerve - Motor to two extraoсu|ar musс|es.

Vll. Faсial nerve - Motor to faсial, eyelid and ear musсles. lts сhorda tympani

branсh joins the |ingual nerue to mediate taste to the rostral 2lЗ of the tongue.

Parasympathetiс supply to laсrima| and salivary g|ands.

VIll. Vestibuloсoсhlear nerve . Sensory for hearing and balanсe.

lX. Glossopharyngeal nerve - Motor to musсles of palate and pharynx. Mediates

taste from сauda| 1/3 of tongue. Sensory to muсous membrane of pa|ate and

pharynx. Parasympathetiс supp|y to sa|ivary g|ands.

X.Vagusnerve-Parasympathetiсnervestosmoothmusсleofсerviсal,thoraсiс
and abdomina| visсera. Sensory to external ear. Sensory to laryngeal muсous

membrane and motor to intrinsiс |aryngeal musс|es via сranial and сaudal

laryngeal nerves.

Хl. Acсessory nerve (spinal root) - Тhe spinal root is formed by tiny rootlets from

the сerviсa| region of the spinal сord. lt forms the aссessory nerue motor to

four shoulder musсles. A сranial root from сauda| to the vagal roots sends

fibers to the vagus nerve that eventua||y reaсh the сaudal laryngeal nerve.

Xll. Hypoglossal nerve . Motor to musсles of the tongue.

-

-

-
f
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нoRsE.s sPlNAL сoRD AND sPlNAL NЕRvEs Plate 79

Figure 1' Sсhematiс dorsal view of spinal сord.

Figure 2. Cross seсtion of thoraсiс spinal сord and its relationships to the vertebra|

оanal and spina| nerves.

1. Epidural spaсe (of vertebra| сanal)

2. Meninges (singular, meninx)

3. Spinal сord
4 Dorsal root

5. Dorsal root ganglion

(сol|eсtion of nerue сe|l bodies)

6. Ventral root

7. Тhoraсiс spinal nerve

8. Communiсating branсhes to

sympathetiс trunk

9. SymPathetic trunk

The spinal сord сontinues from the medu||a oblongata at the foramen magnum.

extending сaudad to the сaudaI haШ of thq seсond saсral vertebra.

Spina| сord segments from the first сerviсal to the fourth |umbar are in the vertebral

сanal of the vertebra of same number. Differential growth and displaсement aс-

сounts for the presenсe of an eighth сeruiсal segment and the final positions of

lumbar, saсraI and сauda| segments сranial to their сorresponding vertebra.

The сauda equina (Latin for horse,s tail) is the сo|leсtion of spinal nerve roots that

extend сaudad from the end of the spinal сord within the vertebral сanal.

Тhe diameter of the spinal сord is greatest at the сerviсаl and lumbar enlarge.

ments where the nerve roots for the plexuses supplying the nerves of the limbs

originate.

A sensory dorsal root (with its ganglion) and a motor ventral root join to form a

spinaI nerve, whiсh then divides into major dorsa| an9[ventral branсhes. ln the

thoraсiс and lumbar regions, сommuniсating branсhes go to and сome from the

sympathetiс trunk, a series of gang|ia сonneсted ф nerve lying a|ong the inner

surfaсe of the thoraсiс wa|l.

Тhe dura mater. outermost meninx сovering the spinal сord, is separated from the

wall of the vertebral сana| by an epidural spaсe сontaining adipose tissue and an

internal vertebral venous plexus'
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Plate 80

AUтoNoПЛlс NERvoUs sYsтEпЛ
rсk.

inthebrainstem.Sourсeofparasympathetiсfibersfornerues

). Sourсe of sympathetiс nerue fibers supplying the head.

; organs
lns

The vagus nen'e and sympathetiс trunk are shеathed together as the vagosympathetiс trunk that lies adjaсent to the

Ь"ffiffi3lТ.3'?ffN"'illъ"#i!'ou, system are desсribed as motor, but sensory nerue fibers сourse in autonomiс

;ofthethoraсolumbarspinalсordsynapsewith(passnerve
s from ."ll ьoJi". in the ganglia supply sуmpathetiс innerva-

r the organs that they supply with nerve fibers'

myoepithelial сeIls

i

ii

Heart
Bronсhi
Stomaсh & intestines
Adrenal medulla
Bladder

Deсreased сontraсtion rate

Constriсtion
lnсreased motility & seсretion
No effeоt
Contraсtion

lnсreased сontraction rate

Relaxation
Deсreased aсtivity
Secretion of ePinePhrine
Relaxation

rtr rrt lll 'll
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Plаte 81

пЛЕNlNGЕs AND сERЕвRosPlNAL FLUID

Sсhematiс drawing showing: ._L-^.^^ ^^.,аrinr.t thо hrяin аnd soinal сord.
*Themeninges(singular.meninx)-threeryTРI1l"sсoveringthebrainandspinalсor
* Main sites of produсtion ot .","Ь..o.pin"r щш tсsil . Ъьo,o.io plexuses. сsг is also produсed by the lining of the

ventriсles and brain tissue.
*Cirсulation of CSF (arrows) throughthe ventriсles (сommuniсating сhambers in the brain), the сentral сanal of the

spinal сord, and the subaraсhnoid spaсe. 
'..rllatirrnс into b .nuses within the dura mater.

*Drainage ot isЁ through pl.oр"ling araЬьnoid granulations into blood of venous sl

:Е.Нfl;.''#'ff,.:f"il?sзЕ.;";1llilр".."n of anesthetiс into epidural spaсe (epidural anesthesia).

1.Duramaterofcranialсavity(btendswiththeperiosteumoftheсranialvault)
2. Duramater oi u".t"ь.al сaйai - dense fibrous outer meninx

3.Epidur"l"p"""1ontyinvertebralсanal)-сontainsfat,vesselsandnerues
4. Periosteum of vertebral сanal

5. Araсhnoid membrane
6. Subara"hnoii-"paсe (greatly enlarged here) - сontains CSF

Crossed by spider.web-like tiiaйБnts from the arachnoid membrane to the pia mater

7.Piamater - vasоular memb,ane.Ьu".ing trre ьrain anJ spinal .o..o;.i*йs terЬinal filament at end of spinal сord

8. Cerebellomedullary сistern -Ъnr",g"m-ent of subaraсhnoid spaсe; сtiniсat site for obtaining a sample of CSF

9. lnterventricular foramen - one on Jaоh side; сЬnneсts lateratveniriЬte in сerebral hemisphere with third ventriсle

10. Third ventricle - in midbrain

ti. сtroroid plexus of third ventriсle
12. Fourth ventriсle - in medulla oblongata

13. central сanal of spinal 
"o,с 

- Ьonйu". сaudad from fourth ventriсle

14. Choroid p|exus of fourth ventriсle

15. Lateral apйure of fourth u"nt,i"l" - сarries CSF to subaraсhnoid spaсe

16. Araсhnoid granulations - p.oЁЬting into the dorsal sagittalvenous sinus

цffiiйY'ffil.:тHll"o sчin.1l сorФ 
Iaдsрgrt 

nutrients, waste produсts and regulatory substanсes.

Hydroсephalus is an exсessive aосumulation of CSF.

r.r rrr rrl ltt Пt lll lll lll 'lI
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Тhe plate numbers following the words refer to the narrative on the |eft page as Wellas the drawing(s) on- the right page. All terms are listed under a main term. Forexample, to find Coffin bone, |ook under Bone(s), сoffin.

A

Аbaхia|,2
Abdomen, 1

Aсetabulum,28
Allantoamnion, T2, TB
Allantois. 72
Allantoсhorion,72,7З
Alveolus (alveoli)

dental, 41
pulmonary 57,67

Amnion,72
Ampu||a of deferent duсt,74'75
Aneurysms,60
Angle of wall of hoot,24
Anus, 53, 69
Аraсhnoid granu|ations, 81
Arсh

palatopharyngeal, 50
zуgomatic,41

Arm,'1
Artery (arteries)

angular of eye, 43
aorta, 54, 57, 59, Sg, 6g
axillary 23, 59
basilar, 61
biсarotid trunk. 59
biсipita|,23
braсhia|.23
braсhioсepha|iс trunk, 59
сaudal auriсu|aг, 44, 61
сaudalfemora|, 38
сaudal mesenteriс, 60
сauda|tibia|, 38
сe|iaс, 60
сommon сarotid, 46, 59, 6.1
сommon interosseous, 23
сostoсeгviсa| trunk, 59
сranial interosseous, 23
сranial mesenteriс, 60

branсhes of, 60
сranialof penis, 75
сranial reсta|, 60
сrania|tibia|, 38

deep braсhial, 23
deep сirсumflex i|iaс. 60
deep femoral, 3g
desсending geniсula1 38
digita|, 2з,26' 62
distal pedorating branсh, 38
dorsal, of penis, 75
dorsal nasal, 44
dorsal pedal, 38
externa| сarotid, 46, 61
externa| i|iaс, 38. 60
external pudendal, 75
externa|thoraсiс, 23
tacial, 44,61,62
femoral, SS
gastroepiploic, 60
hepatiс, 54, 60
infraorbital, 6'l
internal сarotid, 46, 61
internal iliaс, 6O
internalthoraсic, 59
|atera| сirсumfleх femora|, 38
lat. dorsal metatarsal, 39, 62
lateral nasal, 44
lateralpalmar, 2O
Ieft сoliс, 60
|eft сoronary 58
left gastriс, 60
Iinguofaсia|trunk, 61
mandibular alveolar, 61
masseteriс, 43
maхil|ary,6.t
media| сirсumflex femora|, 38
medial dorsal metaсaroal. 23
medialpalmal 2B
medialplantar, 38
medial and Iateral plantar

metatarsal. 38
median,23
middle, of penis, 75
middle meningeal, 6't
obturator, 38, 75
oссipita|, 6.1

ovarian, 60, 70
palatine, 61
palmar metacarpal, 23
popliteal, 38

proximal perrforating br., Bg
putmonary 57, 59,67
pulmonary trunk, 57, 59
radial.2O
renal, 60, 68
right сoronary 58
rostra| auriсular, 44, 61
saphenous, 38
sp|eniс, 60
subсlavian, 59
subsсapular, 23
superficial сerviсa|, 59
superfiсial tempora|, 44, 61
suprasсapU|ar, 23
terminal arch,2B
testiсular. 74
thyroid, 61

to the eye, 6't
transverse сubital, 23
transverse tacial, 43, 61, 62
ulnar, 23
uterine, 60, 70
vetebral, 59, 61

Auditory tube, 46, 50
Autonomiс neruoUs system, 80

effeсts of
Aхia|,2

в

Back, 1,2
Bald faсe, 4
Bar,24
Base-wide оonformation, 39
Base-narrow conformation

forelimb ("in front"), Bg
hindlimb ("behind"), 40

Beans, 5, 75
Belly, 1, 2
Benсh knees, 39
Bladder, 5з, 56, 68, 69, 7o'75
Blaze.4
Blood, 57

oxygenated
poorly oxygenated

I
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BIood worms, 60
Body cavities, 56
Bone(s)

atlas,7, 17,2O
auditory ossiсles, 6

axis, 7, 20
basisPhenoid, 41, 42

сa|сaneus, 30
сanсel|ous, 9
сarpa|, 6, 1.1

coffin, 6
сompaсt,9
ethmoturbinale, 42,65
femur,6,29
fibula, 6, 29
frontal, 41
hip, 6
humerus, 6, 9, 10

hyoid, 6,42,65
basihYoid, 42,47
сeratohyoid, 42
stYlohYoid, 42,46
thYrohYoid, 42,66

ilium, 6,28
inсisive. 41, 42
isсhium, 6, 28
long Pastern, 12

mandible, 6, 41, 47
maxilla, 41, 42
metaсarpal,6, 11

metatarsal,6,30
nasal,41,42
naviсular, 6,14,27
oссipita|, 41, 42
os сoxae, 6
palatine, 41,42
parietal, 41

Patella, 6, 29
pedal, 6
phalanx, 6

distal (third)

middle (seсond)

Proximal (first)

Pterygoid, 41' 42
pubis, 6, 28
radius, 6, 10, 11

ribs, 6, I
saсrum, 28
sсapula, 6, 10

sesamoid
distal, 6,14,27
Proximal,6, 27

short Pastern, 12

skull, 6, 41

sternum, 6, 8
talus, 30
tarsal, 6, 30
temooral,4l
tibia, 6, 29
vomer, 41 , 42
zygomatiс,41

Bone marrow,63
Bony trabeсuIae, 9

Bowed tendon, 19

Bowlegs,40
Brain,77
Breathing rate, 67
Bronсhia|tree, 67
Bronсhiole(s), 67

respiratory
terminal

Bronсhus (bronсhi)' 67

Buсked knee, 39
Bulbs of heel,24
Bursa

atlanta| (сranial nuсha|), 20

сalсaneaI, 32
сunean, 32
naviсular (podotroсhle ar), 27

subсutaneous of hoсk, 32

suprasPinous, 20

Buttock, 1

Caps on teeth, 48
Cavernous bodY, 75
Cardia,51
Carpus, 1,2, 11

Cartilage(s)
alar,45
arytenoid, 66
artiсu|ar, 9, 13

auricular (сonсha|), 43

costal, 6, I
сriсoid, 65, 66
epiglottiс, 65, 66
fibroсartiIage, 13

hyaline, 13
of distal phalanх, 12

of manubrium, 8

of xiphoid proсess, 8

sсapu|ar, 6, 10

sсutiform, 43
thYroid, 66

Carunсle
laсrimal,45
sublingual, 47

Cauda equina, 79' 81

Caudal, 2
Cavity (сavities)

al|antoiс, 72
amniotic, T2
cranial,42
glenoid,'t0
laryngeal, 50, 65, 66

nasal, 42, 65
oral, 50
periсardial, 56
peritoneal, 56

Pharyngeal, 50, 65
pleural, 56

Ceсum, 51,52,55, 60

Cerebellum, TT

Cerebral hemisPheres, 77

CerebrosPinal f luid, 81

Ceruix. See uterlne'
Chest, 1

Chestnuts, 4
Chorion, T2
Chorioniс gird|e,72
Cistern(s)

сerebellomedulIary' 81

chYle, 64
gland, 69
teat, 69

Circulation
of blood, 57, 58
of сerebrospina| fluid, 81

с

Calf knees, 11, 39

Camped
behind,40
in front, 39

Canal(s)
anal, 53
сarpa|, 19
сentral, of spinalсord, 81

inсisive, 41

intraorbital, 42
inguinal,74,76
laсrimal,45
streak, 69
vertebral, 7,79,81

Canthus,45
Capi||ary (сapillaries)

alveolar, 57,67
beds, 57

CaPitulum, 10

Capped hoсk, 32

l-
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Clitoral
glans, 69
prepuсe, 69' 70

Clitoris, 69
CoIiс

impaсtion, 52
distension (gas), 55
verminous, 60

Collateral grooves of hoof ,24
Colon

large,52,55, 56, 60
transverse, 52
smaII or desсending, 52,55,
60,70

Colostrum, 69
Condyle(s)

oссipita|, 41
of femur, 29
of humerus, 10
of tibia, 29

Corium (dermis) of foot, 25
Coronary band,24
Coronary groove of hoof, 25
Coronet, 1, 24
Corpus

a|biсans, 71
сa|losum, 77
hemorrhagiсum,71
luteum, T'1

Cow-hoсked,40
Cranial, 2
Cranial presentation of fetus, 73
Cranium, 2
Crest

facial,41
nuсhaI, 4.1

of neсk, .1

Cryptorchidism, 76
Cups on teeth, 48, 49
Curb, З2, 40
Cycle(s)

estrous, 7'1

hair, 5
ovarian, 7'1

D

Defeсation, 53
Delivery of foal, 73
Dermis,5, 25
Desсent of the testes, 76

сompletion of
Diaphragm, 55, 56, 59, 64
Diaphysis, 9
Diestrus, 71
Digil, 1, 27
Digita| сushion, 24,27
Distal, 2
Dorsal, 2
Dorsal plane, 3
Dorsum,2
Duсt(s)

arterial, 58
bile. 5'1. 54
deferent.74.76
etferent, T4
mandibular, 47
mesonephriс, 76
nasolacrimal,45
of the epididymis, 76
panсreatic, 5.|, 54
parotid, 44,47
right |ymphatiс' 64
sublingual, 47
thoraсiс, 59, 64

Duodenum, 51, 54, 55, 60
Duration of pregnanсy, 73

Е

Еgg сe||' 71
ЕIbow, .1

Еmbo|i,60
Еmphysema, 67
Endometrial cups,72
Endometritis, 70
Еndometrium,70,72
Endosteum, 9
Еpiсardium, 56
ЕpiсondyIes

of femur, 29
of humerus, '1 0

Еpidermis
hooi,24,25
skin, 5, 69

Epididymis, 74
Еpidura| anesthesia, 81
Epiglottis, 50
Еpinephrine, 5, 80
Еpiphora, 45
Еpiphysea| |ine, 9
Еpiphysis' 9

Equine сhorioniс
gonadotropin, T2

Еreсtion of penis, 75
Ergot, 4
Esophagus, 50, 51 , 65, 66
Еstrogen, 71
Estrus

heat, 69, 71
foIIiсu|ar phase, 71

Extension, '13

Еxternal aсoustiс meatus, 4.1

Еye, 45
Еyelids, 4з,45

F

Faсe, .1

Fallopian tube. See uterine
tube.

Fasсia, .15

Feathers, 4
FetIoсk, 1, 14, 27
Fetus, 58,72
Fistulous withers, 20
Flank, 1

Flanng, 75
Flehmen response, 65
Flexion, 13
Fold

alar, 65
dorsa|оonсhal, 65
genital,74,75
preputral, 75
vestibular, 65, 66
voсaI, 65, 66

FoIliс|e(s)
Graafian, T'1

hair, 5
ovarian, 71

Fool,24,26,27
Foramen

сauda| a|ar,41
interuentricular, 81
infraorbital,4l
f. |aсerum, 41
f. magnum, 41,79
mandibular, 41
mental,4'1
obturator, 28
oval, 58
supraorbital, 4'1

ь



f. venae сavae, 59

Forearm, 1

Foreсannon, 1

Forehead, 1

Fossa
infrasPinous, 10

of glans Penrs, 75

olecranon, 10

ovulation, 70
radial, 10
subscaPular, 10

suPrasPinous, 10

Founder, 25
Fraсture(s)

сarpal сhip, 11 ' 
39

of distal Phalanx, 12

of oleсranon, 10

of suprag|enoid tuberсle, 10

sсrewdriver, 12

sesamoid, 12

Frog of hoot,24
Frog staY, 25
Frontal

plane, 3
view, 2

Full mouth, 49

mandibular, 44,47
parotid, 4з' 47
sublingual, 47

skin
aPocrine tubular, 5, 75

sebaсeous, 5,73,75
tarsal, 45
thYroid, 66

Glans Penis,74,75
сrown of,75
neсk of, 75

Gonads, 71

Growth Plate, 13

Greater omentum, 56

Gubernaсu|um, 76
gubernaсular bulb

oubernaсular сoro

Gr]tturat pouсhes, 46, 50

Gуri,77

Hvpothalam us,71 ,77
Hypsodont teeth, 48

I

lleum, 51, 52' 60
lmoaсtion. See сolic.

lnhibin, 7'1

lnf undibulum (inf undibula)

of teeth, 48
of uterine tube, 70' 71

lnsensitive laminae, 24' 25

lnterсondylar eminenсe, 29

lnternal inguinal ring, 7 4

lnterveгtebral discs, 7

lridiс granules,45
lris, 45
lsсhiadiс spine, 28

lslets of Langerhans, 54

t-

.l-
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G

Ganglion (ganglia)
сranialсervical, 80

dorsal root,79
parasympathetiс, 80

svmpathetiс' 80

GalvaYne's groove,49
Gaskin, 1

Gelding, 4
Gestation Period,73
Girdle сells, 72

Girth, 1

Gland(s)
adrenal, 54, 68
amPullary,74
bulbourethral,74,75
laсrimal, 45
mammary,69
Pineal,77
Pituitary,77
Prostate, 74'75
salivary

bucсal, 44,47

H

Hair,5
нamutus of pterygoid bone, 41

Haustra, 52
Head

of humerus, '10

o{ temur, 29
Heart, 57' 58

Heat. See estrus'
Heaves (broken wind), 67

l{eel,24
Hepatiс sinusoids, 54

Hiatus
aortiс, 59
esoPhageal, 50, 59

High flanker, 76

Hindcannon, 1

HipPomanes, T2

Hoсk,1,2,З6
bones, 30

ioints, 32
Hoof,4, 24,25
Hormone(s), 5

folliоle stimulating, 71

gonadotroPin releasing' 7'l

luteinizing, 71

panсreatiс, 54

Horn of hoof , 25

Hydroсepha|us, 81

J

Jaw, 1, 48
Jejunum, 51' 55

Joint(s)
antebraсhiocarpal, 14

ball-and-soсket, 13

оarpometacarpa|, 14

cartilaginous, 13

сotfin, 14' 27
сoхofemora| (hip)' 31

distal interPhalangeal
(сoftin), 14' 27

distal intertarsal, 32

elbow, 14
eltiPsoid, 13

femoroPatellar, 31

femorotibial, Sl
fetloоk, 14' 27

fibrous, 13
hoсk, 32
interсarpal, 14

intermetaсarpal, 14

midcarPal, 14

Pivot, 13

Proxi mal interPhalangeal
(Pastern), 14

Proximal interlarsal' 32

radioulnar, 14

L.
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shoulder, 14
sliding, 13
stifle, 31
synovial, '13

tarsoсruraI, 32
tarsometatarsal, 32
temporomandibular, 41

Jugular groove, 1, 61

к

Kidneys, 5з, 54, 55, 63, 68
Knee,1,2,11

L

Labor, 73
LaсrimaI

puncta, 45
saс, 45

Laminae
dermal,25
epidermal, 24,25

Laminitis, 25
aсute, 62

Larynx, 46, 65, 66
Lateral, 3
Lathenng, 5
Leg, 1

Lens, 45
Ligament(s)

aссessory femora|, 31
arterial, 58
broad, 70
сarpa| сheсk, of deep digital

flexor musс|e, 21
сoI|atera|, 13

of naviсular bone,27
of stifle, 31

сoronary of Iiver, 54
сruciate, 31
dista| sesamoidean, 21,27, З6
dorsosсapu|ar, 15,20
dorsaltarsal, 32
falciform, 54, 56
femoropatellar, 31
gastrosp|eniс, 63
impar of naviсu|ar bone,27
inteгosseous of forearm, 14
IateraI сoIlatera| of hoсk, 32

long plantal 32
media| сol|atera| of hock, 32
nuсha|, 20
of ergot, 26
of head of femut 31
of tail of epididymis, 76
palmar anular of fet|oсk, 19
palmar сarpa|, 19
patellar, 3'1, 36
proper of testis, 76
proхima| digita| anu|a1 19
radial сheсk of suoerfiсia|

digita| f|exor musс|e, 21
renosplenic, 63
sesamoidean, 14
subtarsal сheсk of deeo

digita| f|exor musс|e, 36
suspensory

of Iimb, 19, 21,33, 34, 36
of penis, 75

symphysial, 31
т' 27
transverse aсetabu|ar. 3.l
triangular, 54

Limb, 1

сonformation, foreIimb, 39
сonformation, hindIimb, 40

Lips, 1

Liver, 54, 55, 60
Loin, '1

Lungs, 67
Lymph, 64
Lymphatiсs (|ymph vesse|s), 64
Lymphoсenter(s), 64

mandibular, 47,64
Lymph nodes, 64

medial retropharyngeal, 46
traсheobronchiaI, 64, 67

пл

Malleolus
medial of tibia, 29
lateral of tibia, 29

Manubrium,8
Manus,'1
Marrow сavity, 9
Meсonium, 52
Medial, 3
Median plane, 3
Mediastinum, 50, 56
Medulla oblongata, 77, 78

Meninges, 79,81
araоhnoid membrane. 81
dura mater, 79,81
pia mater, 8'1

Membrane(s)
сricothyroid, 66
сriсotraсhea|, 66
placental, T2
eхpu|sion, 73

Menisсus. 31
medial
lateral

Mesentery, 56
Mesometrium, 56, 70
Mesonephros, 76
Mesorсhtum, 76
Mesosalpinx, 70
Mesovarium, 70
Metaсarpus, .1

Metanephros, 76
Metatarsus, 1

Metritis, T0
Mlсroсoty|ed ons, 7 2, 7 З
Mi|k produсtion, 69
Musс|e(s)

adduсtor, 34
anal levator, 53
asсending peсtora|, 16
braоhia|, 19
braсhiaI biсeps, 17,
braсhiaI triceps, 17, 18
braсhioсepha|iо, 1 6, 6.1

buссinator, 43
bulbospongiosus, 75
сanine, 16' 43
сapita|semispina|, 20
сauda| auriсu|ar, 43
сauda| dorsal serrated. 17
сauda|tibia|' 34
сeryiсa| сutaneous, .16

сerviсal trapezius, .1 6
cerviсa| ventra| serrated. .16.

17,20
сoсcygeus, 53
сommon digita| extensor,.l 9, 27

сomp|ex, 17
сonstriсtoгs of vestibu|e and

vulva, 69
сoгaсobraсhia|' .18

сrania|tibia|' 34' 35
сriсothyroid, 66
deep digitalflexor

forelimb, 19,27
hindlimb, 33, 34



deltoid, 16

iЬ.Ь"nоing peсtoral, 16, 19

digitalextensor, 16. 
,

JБ'."t сirсoarytenoid, 66

JЬrsat saсroсaudal, 53

dorsal serrated, 20.

Б*t"rnat abdominal oblique'

16,17
external сremaster,74

"*i"tn"f 
intercostal' 1 6

iacial сutaneous, 43, 47

tБmorat biсeps, 16, 3з

i;;;;; quadriсeps, 17, з4, 36

oЪ'tr'o"nЬ*us, 1 7, 32, 3з'

34, 35

oeniohYoid, 47

!enioglossus, 47

graсile, 34
hair ereсtor' э

hyoepiglottiс, 66

ilioсostal, 17

iliopsoas, 34

."i5п"' йь"l depressor, 43,47

in{rasPinate, 17

intetn"tobturator' 34

isсhiocavernous, 75

i"i"i"r сricoarytenoid, 66

lateral digital extensor
forelimb, 19

hindlimb, 3з, 35

lateral ulnar' 19

latissimus dorsi' 16

long digitalflexor' 34

iЬnЁ".i""pital & atlantal, 17

lonЬest dorsal, 17

malor teres' 18

masseter, 16,4з
medialvast' 34

йioot" gluteal, 17,3З
middle interosseous' 33' 34

minor Psoas' 34

mYlohYoid' 47

n"soraьi"tlevator, 16, 43 .
;li;;; сarpal extensor, 19

Ь""ioito."ndibular, 44

omohYoid' 17 ' 
47

oralorbiсular, 43

PaPillary' 58

iarotiooauriсular, 
43

retraсtor
ot сlitoris, 53

of Penis,75
rhomboid, 17,20
rostral auriсular,43
saftorial, 34

dorsal
ventral

divefiiсulum, 45

meatus, 42,65
dorsal
middle
ventral
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."йim"mьranous, 17:з!
::Hiжr::il:i?, l,lЁ, .o 

^'::::'^T*'.::ff%Ё.NasЬpharynx, 50,65
.йЬп оigш"t extensor, 33

sphinсter.сaudal 
esophageal, 51

external anal, 53

ilealorifiсe, 52

internalanal, 53

pvloriс, 51

solenius, 16,20
sternohYoid,4T
.iЬ.noйanоibular, 16, 61

straight femoral' 34

stvloqlossus, 47

.uьйvian, 16, 17, 18

subsсapular, 18

suoediсial digitat fleхor

forelimb,2'l
hindlimb, 34' 35' 3-6 

-

тl]"ui*r"r, Ъisease, 27, 4o

Near side, 2

Neсk, 1

Nerue(s)
abduсent,78
aссessory,78
aх|||ary,22
сaudal auriсular. 44

сaudal сutaneo.u.s,
antebrachial' 22

сaudal сutaneous femoral, 37

""uo"r 
сutaneous sural, 37

сaudal gluteal, 37

сaudallaryngeal, 66

.Ь..on peroneal,37

"Ь..uni""ting 
branсh

forelimb,22
hindlimb, ST

сranial,78
сranial cutaneous

antebraсhial, 22

"r"ni"ii"ryngeal' 
46' 66' 78

deeP Peroneal' 37

;;;J"ibranсh of ulnar, 22

faсial, 4З,44,78, 80

femoral, ST

olossoPharyngeal' 46' 78' 80

6reat auriсular, 43

йyЪogtossat ,46,47,78
infraorbital, 44

lateral сutaneous
antebraсhial, 22

lateral сutaneous sural, 37

lateral dorsat metatarsal' 37

tateralPalmar' 22'26
iui"'"r Patmar digital' 26 , ^^
lateral palmar metaсarpat' zo

lateral Plantar' 37

deep branсh
lateral Plantar metatarsal' 37

lingual' 47
mindibular alveolar' 44

medialсutaneous
antebrachlal'22

medial dorsal metatarsal' 37

'uoЬ'ti.i"r 
gluteal, 16, з3

il;;i",l;Бial levator, 1 6, 43

suPrasPinate,lT
i"'lio' of the antebraсhial

{asсia, 18

tensor of trre tasсia lata, 16'

18. 33, 34, 36

third Peroneal' 34' 35

thoraсic sprnal, 17

ir'oraciс trapezius, 1 6

il;;;;i; ventral serrated' 1 6'

17,20
traсheal, 67

it"n.u"o" abdominal' 1 7

ir"ntu"r." arytenoid' 66

t,"n.u",." peсtoral' 19

utnar сarpat tlexor, 19

urethral, T5
u"nir."r saсroсaudal, 53

;;;i,;i straisht of head' 46

uЬnt'i"ut"r. o{ larynx, 66

voсal,66
zУgomatiс,43

peсtineal, 3+

nnnliteal. 34popliteal,
i".ii"iй'p"l extensor, 1 8, 1 9

N

Nasal
сonсha, 42,65,"Oi"t 

""tP"l 
flexor' 19

reсtocoссУgeus, 53
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medial palmar,22
medial palmar digital, 22
medial plantar, ST
medial plantar digital, 37
medial plantar metatarsal, 37
median,22
menta|, 44 musсu|oоutane-
ous. 22 obturator, 37
oсulomotor, 78' 80
olfaсtory,78
optiс, 78
parasympathetiс, 78, 80
pe|viс, 80
phrenic, 59
radial,22
reсurrent |aryngea|, 66
rostral auricular,44
saphenous, 37
sсiatiс, 37
spinal, 79

roots
subscapular, 22
supeffiсia| peroneal, 37
sUprasсapu|ar, 22
sympathetiс, 79, 80
tibial, 37
transverse faсia|, 43
trigeminal, 78
troсh|ear, 78
ulnar,22
vagus, 59, 66, 78, 80
vertebral, 80
vestibuIoсoсhIear, 78

Nerving, 22
Neureсtomy,26
Night-eyes' See оhestnuts.
Nodes in heart, 58

atrioventricular
sinoatrial

Nose, 2
Nostril, 1, 45, 65

o

Otf side, 2
Offset knees, 39
olfaсtory buIb, 78
optiс сhiasm ,77,78
Orbitalfissure, 4'l
orсhid. See testis.
orifiсe

ileal, 52

сeсoсoliс, 52
Ova,70
ovary (ovaries), 5З, 70, 71

oviduсt. See uterine tube.
Ovulation, 71

P

Paddling, 39
Palate, 50

hard
soft

Palmar,2
Panсreas, 54

endoсrine,
eхoсrine

Papilla (papillae)
lingual, 50
major duodenal, 51
minor duodenal, 51

Parasympethatiс nuсIei, 80
Pafturition, 73

srgns
sтages

Pastern, 1

sloping, 40
upright, 27, 40

Penile glans. See glans penis.
Penis, 74,75

сrus of root, 53
Periсardium, 56
Perineum, 53
Periople, 24
Periopliс groove of hoof, 25
Periosteum, 9
Peritoneum, 56, 76

adhesions of, 60
Peritonitis, 56
Pes, 1

Phagoсytes, 64
Pharynx, 46, 50, 65, 66
Physis, 13
PIaсenta, 72' 7з
Plaiting, 39
PIantar, 2
Platelets, 63
PIeura, 56
Plexus (es)

brachial,22
сhoroid, 81

оoronary venous, 26
lumbosacral, 37

Point
of hip, 1

of shoulder, 1

Points on сheek teeth. 48
Poll evil. 20
Pons,77,78
Prepuсe, 4, 5, 69, 74,75
Process

anconeal, 10
сoraсoid, 10
сoronoid,41
jugular,4l
Iateral styloid, 10
lingual of basihyoid, 42
urethralof penis, 75
vaginal, 76
xiphoid, 8
zygomatiс of fronta| bone, 41

Progesterone, 71
Prostaglandin F2a,71
Proximal,2
Pulse rate, 62

a

Quafter
of hindlimb, 1

of hoof wall,24

R

Reсiproсal apparatus, 36
Reсta|temperature, 53
Reсtum, 52,53,70
Reserue сrowns, 48
Retinaсulum

extensor, 19
flexor, '19

Ribs, 8
Ridgling,76
Ringbone,40
Rostrum,2

s

Sagittal plane, 3
Salpinx. See uterine tube.
Satellite veins, 23



Sс|era, 45
Sсrotum, 74,76
Sebum,5
Semen,74
Semina| vesiсles, 74, 75
Septum

guttural pouсh, 50
maхi||ary sinus, 42
nasal, 42, 46, 50

Shedding, 5
Shod, 4
Shoulder, 1

Siсk|e hoсk, 40
Sinus

сonсhofronta|, 42
dorsal sagittal venous, 81

maхi||ary,42
urethral, 75
sphenoPalaline, 42

Skeleton, 6
appendiсuIar
axial

Skin, 4, 5
funсtions, 5
of pastern, 24
miсrosсopiс anatomy, 5

Small intestine, 51, 56
Smegma, 5,69
Snip, 4
Sole of hoot,24,25
Spaсe

epidural, 79, 81

subaraсhnoid, 81

Spavin
bog, 32, 40
bone, 32

Spermatiс cord,74
Spleen, 55, 60, 6з
Spina| сord, 4.1, 79
Splints, 39
Spongy bodY, 75
Standing under

behind, 40
in front, 39

Star
сerviсal,72,7З
dental, 48
forehead, 4

Stay aPParatus
of forelimb, 21

of hindlimb, 36
Sternum, I
StifIe, 1, з1, 36
Stoсkings, 4

Stoсking up' 64
Stomaсh, 51, 55, 56, 60

mucosal regions, 51

Strangles, 47
Stripe,4
Strongyles. See blood worms.
Subсutis, 5

Su|сi' 77
Sustentaсulum ta|i, 30
Suture, 13
Sweeney, 22
Symphysis, '13

pelvis, 28
Synapse, 80
Syndesmosis, 13
Synovial

fluid, 13
membrane, 13

т

Tat,2, 4,53
Tailhead, 1, 73
Тaste buds, 50
Tarsus. See hoсk.
Teeth, 41,48, 49

aging bY, 48,49
Tendon(s)

brachial bicePs, 21

common сa|сanea|, 33
сommon digital extensor, 21

сunean, з2,35
deep digitalflexor

forelimb, 19,2'1
hindlimb, 32-36

gastroсnemius, 32, 35
long digital extensor 33, 34, 36

long digitalflexor, 32
radial carPal extensor, 21

supediоial digita| fleхor
forelimb, 19,21
hindlimb, 32, 33, 35

third Peroneal, 35
Тendonitis, 

.19

Тestiс|e. See testis
Testis,74,76
Тha|amus,77
Thigh,'1
Thorax, 1, 59
ThoroughPin, 35
Throatlatch, 1

Тhrombi,60

Thrush, 24
Тhymus, 63
Tissue fluid, 64
ТibiaIсoсhlea, 29
Toe of hoot,24
Тoe-in сonformation, 39
Toe-out сonformation, 39
Тongue, 46, 50
Tonsil, 50
Too straight behind, 40
Тraсhea, 65, 67
Тraсheal ring(s)' 66' 67
Transverse Plane, 3
Troсhanters, 29

greater
lesser
third

Troсhlea
of femur, 29
of humerus, 10
of talus, 30

Trunk(s)
intestinal lymphatiс, 64
lumbar lYmPhatic, 64
sympathetic, 79, 80

сommuniсating branсhes
traсheal |ymphatiс, 64
vagosymPathetic, 46, 80

Тuber
сalcanea|, 30
сoxa|, .1 

, 28
isсhiadiс, 28
saсra|, 28

Tuberсle(s)
greater of humerus, 10

lesser of humerus, 10

of rib, 8,
suPraglenoid, 10
pubiс, 28

TuberositY
deltoid, 10
major teres, 10
oleсranon, 10
radial, 10
tibial, 29, 31

Тubu|es, 74
rete
seminiferous
straight

Tunica albuginea, 74
Tympany of guttural pouсh, 46
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Udder, S, 69
Umbiliсal cord,72,7З
Upward fixation of patella, 40
Uraсhus, 72,76
Ureters, 68
Urethra, 68,74
Urethral opening into vestibule, 69
Urination, 69, 75
Urine, 68
Uterine

body (сorpus), 70
neсk (сeruiХ),7o,7З

vaginal part, 69
horns (сornua), 70
tube, 70

Uterus,5з,7o,72

v

Vagina, 5з, 56, 69
Vagina| tuniс of testis, 74
Veftebrae, 7
Valve

aoftic, 57, 58
left atrioventriсu|a1 57, 58
pulmonary trunk, 57
right atrioventricular, 57, Sg

Vein(s)
anastomotiс branch,44
angular of eye, 43
aхillary,59
biсipita|, 23
braсhia|, 23
buccal,44
caudal сaval (vena сava), 54,

57, 59, 6g
сaudal auricu|ar,44
сaudalfemoral, 38
caudaltibial, 38
cephaliс, 23
сostoсerviоal, 59
crania| сava| (vena сava) 57,

58, 59
оrania|tibia|, 38
deep brachial, 23
deep сirсumf|ex iIiac, 60
deep faсial, 44
deep femoral, B8
desсending geniсu|ar, 38

differ from afteries, 23
digital

forelimb, 2З,26
hindtimb, 38

dorsa| сommon digital, 38
dorsal nasal, 44
externa| i|iaс, 60
external jugulal 43, 44, 59,61
externalthoracic, 23
tacial,44.47
nepatiо, 54, 60
internal iliaс, 60
interna|thoraоiс, 59
|ateral сirсumf|ex femora|. 38
lateral nasal,44
Iateral pa|mar, 2З,26
lateralsaphenous, 3g
linguofaсial, 44
maхi||ary,44
masseteriс, 43
media| сirсumf|ex femoral, 38
medialpalmar,2B
medial plantar, Bg
medialsaphenous

сauda| branсh. 38
сranial branсh, 32, 38

median, 2B
median сubita|, 23
obturator, B8
ovarian, 60
plantar сommon digita|, 38
poftal, 54, 60
pulmonary, 57,5g, Sg,67
renal, 60, 68
right azygous, 59
rostral auricular,44
spur, 23
suosсapuIa1 23
supeffiсia| сervical, 59
sUprasсapU|ar, 2З
testiсular. 74
transverse facial, 4B
thoracodorsal, 23
u|nar,2З
uterine, 60

Venter, 2
Ventral, 2
Ventriсle(s)

laryngeal, 65
of brain. 81
of heaft, 57, 5g

Vertebrae, 7
Vertebral

сolumn. 6. 7

tormula,T
Vestibule of vagina, 69
Visсus (viscera), 56
Vomiting, sl
Vulva, 69
Vulvar labia, 69

W

Wall of hoot,24
Waхing of teats, 73
White line,24
Wind-puffs, 14
Winging, Sg
Winking, 69
Withers, 't, 20
Wobbler syndrome, 7
Wolf tooth, 48

x

Xiphoid proсess' See proсess.

Yo|k saс, 72

z

Zygomatiо
arсh. See arсh.
bone. See bone.

Y
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"An excellent learning toolfor all people who deal with horses or
want to learn more about horses. coloring the drawings provides a
learning experience that is enjoуable and effective' This text
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