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Palatoschisis
and 
Cheiloschisis

7-1
Puppy
Palatoschisis and Cheiloschisis
Hard and soft palate
Genetic
Hypervitaminosis A during gestation
Administration of cortisone during gestation
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Vesicular exanthema

7-2
Swine
Vesicular exanthema

A.Intact vesicles
Infection of injured mucosal epithelial cells
Calicivirus (VES)

B. Ruptured vesicles with cutaneous ulceration
FMD-picornavirus (not horses)

VSV- Rhabdovirus- All animals- not common in sheep and goats warm weather maybe insect vector

VES- Calicivirus – Pigs only, San Miquel Sea lion virus variant

SVD- Enterovirus – pigs only

Secondary bacterial sepsis
FMD and VES- coronary bands and interdigital clefts
Only VSV is native in US at present- FMD and VES eradicated
All are cytolytic
FMD frequently causes myocarditis in young animals
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Cutaneous vesicles
San Miguel sea lion virus
Calicivirus

7-3
Sea Lion
Cutaneous vesicles
San Miguel sea lion virus
Calicivirus
Rupture causes cutaneous erosion and ulceration
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BVD 
Pestivirus
Ulcerative 
stomatitis

7-4
Bovine
Erosion and ulcers
BVD Pestivirus
Ulcerative stomatitis

DDx
BVD
Rinderpest
MCF
Feline calicivirus
Bluetongue
Uremia
Foreign bodies (Foxtail awns)
Feline eosinophilic granuloma complex
Vitamin C def (prmiates and Guneapigs)
Vesicular stomatides can progress secondary to abrasion to ulcers
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Erosions and 
ulcers
Malignant 
Catarrhal Fever
Herpes Virus
Ulcerative 
stomatitis

7-5
Bovine
Erosions and ulcers
Malignant Catarrhal Fever
Herpes Virus
Ulcerative stomatitis
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Ulcers, uremic

7-6
Ulcers, uremic
Ulcers are secondary to vascular damage
Uremic odor of breath
Kidney failure
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Ulcerative 
gingivitis
Secondary 
to Vit C 
deficiency

7-7
Monkey
Ulcerative gingivitis
Secondary to Vit C deficiency
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Epithelial 
plaques and 
papules
Papular
stomatitis
Parapoxvirus

7-8
Calf
Epithelial plaques and papules
Papular stomatitis
Parapoxvirus
Balooning degeneration
Of stratum spinosum
Intracytoplasmic inclusions

Bovine papular stomatitis-zoonotic (milkers nodules)

Papules on nares, muzzle, and gingiva, esophagus, rumen, omasum

Microscopically- ballooning degeneration of the epithelial cells of the stratum spinosum, and later may develop 
intracytoplasmic eosinophilic inclusions

Common secondary to BVD

Contagious ecthyma- Zoonotic (orf)
Sore mouth- sheep and goats
Macules, papules, vesicles, pustules, scabs, and scars in areas of skin abrasion

Microscopically- eosinophilic inclusions early in the disease
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Contagious 
ecthyma, oral 
mucous 
membranes
Crusts, 
pustules
Parapoxvirus
Epithelial 
proliferation

7-10
Lamb
Contagious ecthyma, oral mucous membranes
Crusts, pustules
Parapoxvirus
Epithelial proliferation (acanthosis)
And vesicle formation
Lesions develop at sites of trauma
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Necrotizing 
stomatitis
Calf 
Diphtheria

Fusobacterium 
necrophorum

7-11
Calf
Necrotizing stomatitis
Calf Diphtheria
Ulceration
Fusobacterium necrophorum secondary to abrasion and trauma to mucosal epithelium

Cattle, sheep, goats, pigs
Calf diphtheria
Lesion surrounded by rim of hyperemia
Necrotizing stomatits in the end stage of all other stomatides when they are complicated by Fusobacterium 
necrophorum (filamentous to rod like coccoid, gram negative anaerobe)

Bacterial toxins are responsible for the extensive lesions and may become systemic

Histologically – well demarcated foci of coagulation necrosis

Ulcerative gingivitis (trench mouth)- caused by anaerobic spirochetes 

Acute inflammation and necrosis, oral ulceration and pain, ptyalism.

Fusobacterium spp, Borrelia vincentii
Unlike necrotizing stomatitis, the causative agent is identified in culture or tissue smears.
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Eosinophilic granuloma, 
skin
Bilateral ulceration of 
upper lip

7-12
Eosinophilic granuloma, skin
Bilateral ulceration of upper lip

Etiology unknown
Histology suggests immune mediated
Hypersensitivity
Collagenolysis is central leison
Mixed inflammation
Increased EOS MAST cells, MN giant cells
DDx
Eosinophilic ulcers
Linear granulomas complex- does not effect oral cavity
Eosinophilic plaques- does not effect oral cavity
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Lymphoplasmacytic
stomatitis

7-13
Lymphoplasmacytic stomatitis
Red gums, fetid breath, inappetance
Hyperplastic and ulcerated oral mucosa
Mixed inflammatory cells, lymphocytes and plasma cells
In the lamina propria

Idiopathic 
Hyperplastic and ulcerated mucosa
?? Bacteria or calicivirus + FeLV/FIV

Dogs
Chronic Ulcerative Paradental Stomatitis
AKA Ulcerative stomatitis, Lymphoplasmacytic stomatitis
Caused by Apoosition of “kissing ulcers” to dental plaque
Maltese and Cavalier King Charles spaniels
Suggestive of Inflammatory rather than infectious etiology
Bone resorption may occur
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Gingival hyperplasia

7-14
Gingival hyperplasia, gingiva
Hyperplastic gingiva has enveloped the lower incisor

Most common in brachycephalic breeds (boxers)

Grossly indistinguishable from Epulis
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Fibromatous epulis

7-15
Fibromatous epulis
Epulides are often indistinguishable from gingival
Hyperplasia.l  
Epulis is a term used to designate a growth of the gingiva that is firm, periodontal and usually solitary

Acanthomatous epulis is locally invasive but manageable

Whether they represent fibrous and epithelial hyperplasia or benign neoplasms of tooth germ is controversial
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Squamous
cell 
carcinoma, 
woodchuck

7-16
Squamous cell carcinoma, woodchuck
Mass has displaced and replaced the mucosa and underlying tissue of the left hard palate and gingiva

60% of oral neoplasia in cats
Lingual SCC in cats- low mets to mand LN
Tonsil SCC in dogs- High Met rate to distant sites

Often locally aggressive
Keratin pearls (whorls)
Visible desmosomes
Cytokeratin markers useful in dtermining def dx

Some induce a schirrous response
Some have rapid necrosis



Slide 16

Amelanotic melanoma

7-17
Amelanotic melanoma, mandibular symphysis
Dog
Proliferative, ulcerated nonpigmented mass
Can result in malocclusion
Absence of melanin in this tumor

90% oral melanomas in dogs are malignant

Breeds- Scottish terrier, BEdlingtons, Duroc Pigs, 

IHC for Tyrosinase-related protein-2 is useful in amelanotic tumors

Morphology varies from spindloid to epithelioid

Canine oral Papillomatosis
Papovavirus
<1yr
Spontaneous regression
Acanthotic, hyperplastic epithelium, rest on a hyperplastic folded stroma

Fibrosarcomas- 20% of oral neoplasia in cats
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Overgrown 
teeth
Guinea pig

7-19
Overgrown teeth
Guinea pig
Tongue is entrapped by the lower molar teeth can lead to starvation

Dentigerous cysts- result from dental dysgenesis

Epithelial lined, cystic structures in tissue and bone

Abnormal proliferation of cell Rests of Malassez.
May become impacted with keratin
Rudimentary teeth may be found in it
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Canine 
distemper 
virus- necrosis 
of ameloblasts

Enamel 
hypoplasia, 
permanent 
incisor teeth

7-20
Enamel hypoplasia, permanent incisor teeth
Dog
Lack of enamel formation with resultant discrete deep pits and exposure of dentin (light yellow to beige).  

Canine distemper virus- necrosis of ameloblasts

Permanent teeth are infected before their eruption

Segmental enamel hypoplasia- Occurs before eruption of the permanent teeth of dogs as a result of hyperthermia 
and viral infection.

DDX
Canine Distemper Virus – infection of ameloblasts before tooth eruption at 6 months

Fluoride toxicosis- Cattle and sheep, fluoride incorporated into enamel and dentin

Selenium is protective in high fluoride areas
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Pink tooth
Congenital porphyria

7-21
Pink tooth
Congenital porphyria
Adult ox
Teeth are discolored brown from the accumulation of porphyrins in dentin

Tetracycline administration during mineralization
Congenital Porphyria- defect in RBC production result in incorporation of porphyrins into dentin
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Odontoma, incisor teeth, 
cow
Hamartoma of the enamel 
organ
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Odontoma, incisor teeth, cow
Hamartoma of the enamel organ
Extensive hemorrhagic ulceration

Feline Resorptive neck lesions-

External neck resorption by odontoclasts
Cementum or osteoid ingrowths partially or completely line the resorptive cavity and bacteria colonize and 

result in inflammation and osteoclastic resorption of dental tissue.

Infundibular impaction
Infundibular necrosis- serious in ruminants

Incomplete cementum formation before eruption predisposes to infundibular infection

Feed material is ground into the infundibulum, bacteria form acid, causing demineralization, and bacterial enzymes 
breakdown the organic matrix pulpitis and endontitis fistulous tracks and abscesses

Periodontal disease
Bacterial films breakdown the gingiva and periodontal ligament

The plaque mineralizes to tartar and causes atrophy and inflammation of gingival epithelium

Dental neoplasia
Rests of Malassez dental lamina or enamel organ
Odontomas
Hamartoma of the enamel organ- puppies and foals
They contain well recognizable dentin and enamel as well as ameloblasts, odontoblasts and dental pulp

Ameloblastoma
Epithelial neoplasm of enamel organ origin
Often osteolytic
Ddx- acanthomatous epulis and SCC
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Necrotizing 
tonsilitis

7-25
Necrotizing tonsilitis
Palatine tonsils are enlarged and discolored
Left tonsil is coverd by a diphtheritic membrane
Right tonsil is extensivelt ulcerated
Because there are no afferent lymphatics to the tonsils
Infection is either primary or by direct spread or hematogenous



Slide 22

Lymphoma (LSA) tonsil, dog

7-26
Lymphoma (LSA) tonsil, dog
Proliferation of malignant lymphocytes has expanded the tonsils
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Squamous
cell 
carcinoma
Cat tonsil

7-27
Squamous cell carcinoma
Cat tonsil
Right tonsil has been replaced by a large expansile neoplasm
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Ranula
Mandibular salivary duct, 
dog

7-28
Ranula
Mandibular salivary duct, dog
Cystic distention of the left mandibular salivary duct

Some are due to sialoliths
Saliva flushes bacteria and contains lysozyme that lyses bacteria 

Carbohydrate digestion takes plase with alpha-amylase (Starch maltose)

There is very small amounts of amylase in carnivores and cattle

Saliva is a buffer in ruminants whose rumens do not have glands
Salivary glands are affected by blood-borne pathogens, direct penetration, or obstruction of ducts

The serous portions of the gland are radiosensitive
Sialoadenitis- rare in vet med
Rabies and CDV

Rat- coronavirus (sialodacryoadenitis virus)- sialoadenitis and ocular gland inflammation

Pig- Salmonella typhisuis has caused parotid sialoadenitis in pigs

Abscess of retrobulbar zygomatic gland may cause proptosis

A mucocoele is a pseudocyst, not lined by epithelium (like a ranula)
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Sialolith, 
horse
Pressure 
necrosis 
from this 
large 
stonelike
mass
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Sialolith, horse
Pressure necrosis from this large stonelike mass
Has destroyed the gland

Caused by inflammation of salivary gland with sloughed cells or inflammatory exudate forming a nidus
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Salivary gland carcinoma
Left parotid salivary 
gland

7-30
Salivary gland carcinoma
Left parotid salivary gland

Salivary gland infarction is grossly similar to carcinoma
Occurs frequently in cats, rarely in dogs- cause of infarction in unknown.

Histologically an infarction has descrete foci of parenchymal necrosis with peripheral hemorrhage and 
inflammatory cells.

Regeneration of the gland can be mistaken for neoplasia
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Hamartoma
(Hair tongue)

7-32
Hamartoma (Hair tongue)
Dysplastic hair is growing from the hamartoma
In the tongue

Congenital diseases of the toungue-

epithelial defects-

• fissures, epitheliogenesis imperfecta, macroglossia, microglossia, bifid tongue, hair toungue.

Lethal glossopharyngeal defect-
• bird tongue of dogs- pointed tongue that cannot nurse

Ventral ankyloglossia- anatolian shepherd dogs- fusion of the tongue to the floor of the oral cavity
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Actinobacillus, 
tongue (dorsal 
surface)
Cow

7-34
Actinobacillus, tongue (dorsal surface)
Cow
Proliferative and ulcerative chronic active inflammatory
Lesions containing neutrophils mixed mononuclear inflammatory cells
(Lymphocytes, macrophages, plasma cells) and fibrous tissue are present on the tongue

Actinobacillus lignierisii- gram neg bacilus- opportunistic invader of damaged lingual tissue

The granulomas resulting from infecetion contain centrally located actinobacilli rimmed by radiating amophic 
eosinophilic, clublike structures composed of immunoglobulin molecules from lesion plasmacytes (Splendore-
Hoeppli reaction)

Horses are rarely affected by actinobacillus lignierisii- manifested as cutaneous ot lymph node abscesses, mastitis, 
and occasional glossitis.
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pseudomembrane
of hyphae of 
Candida

7-36
Thrush, foal toingue
A pseudomembrane of hyphae of Candida

Thrush-Candida albicans

Infection of intact mucous membranes of the tongue and esophagus

Occurs principally in ungulates, but has also been seen in carnivores

Thrush is not a primary disease but often indicates an underlying debility

Gray-green pseudomembrane that is easilty scraped off the intact mucous membrane

Occurs as a result of antibiotic treatment that has killed the normal flora, increased serum glucose, high sugar diet.

Availability of iron is a limiting factor for indigenous bacteria
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Ulcerative glossitis
Uremia glossitis

7-37
Ulcerative glossitis
Uremia glossitis
Extensive ulceration of the mucosal epithelium of the tongue associated with increased ceoncentrations of serum 
BUN

Often lingual lesions are manifestations of systemic diseases, such as BVD, FMD, multisystemic amyloidosis, and 
uremia
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Lingual epithelial 
hyperplasia

7-38
Lingual epithelial hyperplasia
Neonatal pig
The lateral surfaces of the tongue are covered by a hyperplastic epithelial fringe
This is normal at birth and will be lost through mechanical trauma to the fringe during nursing
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Squamous cell 
carcinoma

7-39
Squamous cell carcinoma
Proliferative, ulcerated and hemorrhagic neoplasm growing transversely across the surface of the tongue

SCC most commo
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Bovine 
papillomvirus

7-40
Papillomas
Cow tongue
Bovine papillomvirus

Papillomas, rhabdomyomas, rhabdomyosarcomas, fibrosarcomas, melanomas and granular cell tumors have all 
been reported

Parasites
Sarcocystis spp, Trichinella spiralis (pigs, polar bears)- reside in muscle

Gongylonema spp- mucosa of pigs and ruminants- no clinical significance
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Foreign body with 
necrosis
Esophagus, dog

7-41
Foreign body with necrosis
Esophagus, dog

Stratified squamous epithelium in esophagus
Keratinized
Ruminants>>Horses>Pigs
Not in carnivores

Tunica muscularis
• Striated in carnivores and Ruminants
• Horse distal 1/3 is smooth
• Pig- middle 1/3 mixed distal 1/3 smooth
• Cat, opossum, primates- distal 2/3 smooth

Mixed mucinoud glands-

• Submucosa
• pigs- cranial half
• dogs- throughout
• cats, horse, ruminants- junction of pharynx and esophagus

Achalasia- esophagus motility disorders
• sequential contractility id defective
• lower sphincter fails to function



Cricopharyngeal achalasia- congenital possibly neurogenic disorder of the upper esophageal s[phincter

Breed- terriers, cocker spaniel, miniature poodles
Liquids swallowed fine, postweaning solid food dysphagia or regurge

Acquired achalasia is isopathic
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Megaesophagus
from a persistent 
right aortic arch
(vascular ring 
anomaly)

7-42

Megaesophagus from a persistent right 4th aortic arch

(vascular ring anomaly)

Megaesophagus = Esophageal ectasia

Vascular ring formed by the aorta, pulmonary artery, and ductus arteriosus

German shepherd, irish setter, grey hounds, 

Idiopathic Megaesophagus

• Great danes, Irish setters, miniature shnauzers, labradors, wire hair fox terriers, Shar-peis, newfoundlands, 
siamese cats
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Megaesophagus
has displaced the 
lung caudally and 
ventrally

7-43
Megaesophagus, thoracic esophagus Dog
Dilated esophagus has displaced the lung caudally and ventrally
Attributed to an abnormality (mass foreign body, innervation disorder) affecting the cardiac sphincter

Idiopathic or secondary to polymyositis, myasthenia gravis, hypothyroidism, congenital myopathy, lead and 
thallium poisoning

Peripheral neuropathy, esophagitis, recurrent gastric dilation

German shepherds, golden retriever, Irish setters

Gongylonema spp- intermediate hosts are cockroaches and dung betles

Gasterophilus spp

• eggs laid on skin, hatch when moistened, burrow into oral mucosa, molt, and then migrate down the esophagus, 
attach to the distal esophagus and stomach by oral hooks

Hypoderma lineatum- larvae of warble fly of ruminants. The parasites eventually migrate to the esophageal 
adventitia and then to the subcutaneous tissues of the back.

Spirocerca lupi- Canids- Nematodes, migrate from the stomach through the aortic wall to the esophageal 
submucosa. A passage forms between the esophageal lumen and the granuloma containing the parasite, allowing 
discharge of ova into the lumen.
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Muscular 
hypertrophy, distal 
esophagus
Horse

7-47
Muscular hypertrophy, distal esophagus
Horse

Idiopathic muscular hypertrophy of the distal esophagus is a peculiar lesion in horses and pigs-usually no clinical 
significance

Dilation of esophageal glands of aged dogs usually have no clinical 
significance
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Acid reflux 
esophagitis
Horse

7-49
Acid reflux esophagitis
Horse
Dark red streaks are areas of epithelial loss secondary to gastric acid reflux
The white streaks and vertically linear areas are liekly hyperplastic mucosal epithelium
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Ulcerative 
esophagitis
Bovine viral 
diarrhea

7-51
Ulcerative esophagitis
Bovine viral diarrhea

Other causes of esophagitis or esophageasl ulcers include improper use of stomach tubes which cause linear 
scraping on the crests of longitudinal folds, and infectious causes such as BVD

Leukoplakia of the esophagus and stomach is characterized by discrete, flat, white, mucosal elevations (epithelial 
plaques) of no clinical significance and unknown cause. Sometimes mistaken for thrush or neoplasia. 
Histologically the stratum germinativum and prickly cell layers are notably thickened, and the surface cells have 
pyknotic nuclei and some parakeratosis
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Foreign body 
(choke)
Esophagus, cow 
(Corn cob)

Foreign body (choke)
Esophagus, cow (Corn cob)

Choke refers to esophageal blockage or stenosis.  Most often occurs dorsal to larunx,  at the thoracic inlet, the base 
of the heart, and the diaphragmatic hiatus, where the esophagus cannot fully expand.

If these bodies are lodged against the epithelium for longer than 2 days, the interaction often results in 
circumferential pressure necrosis of the esophageal mucosa which forms strictures which can then cause reflex 
regurgitaion
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Foreign body 
(choke)
Pressure 
necrosis of the 
proximal 
esophageal 
mucosa

7-54
Foreign body (choke)
Pressure necrosis of the proximal esophageal mucosa
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Papillomatosis
BPV

7-55
Papillomatosis
BPV

Neoplasms of the esophagus are rare.

Bracken fern (Pteridium aquilinum)- SCC- cats and horses
• dysphagia, regurgitation, weight loss, dilation of esophagus proximal to mass.

Tumors are most often intraluminal rather than mural

Papillomas and SCC occur in epithelium
Smooth muscle tumors- rare= fibrosarcomas in dogs often associated with Spirocerca lupi
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Lymphoma (LSA) 
dog esophagus
Submucosal 
proliferating 
malignant 
lymphocytes
Cause obstruction

7-57
Lymphoma (LSA) dog esophagus
Submucosal proliferating malignant lymphocytes
Cause obstruction

Esophageal lymphosarcoma occurs sporadically in most species.
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Bloat line

7-58
Bloat line
Sharp demarcation between the caudal and cranial mucosa
Caused by compromised venous return from grossly distended rumen
Displacing the diaphragm causing increased intrathoracic pressure

Low pH- can cause acute inflammation of rumen reticulum and omasum because of overgrowth of bacteria or 
fungus

Hardware disease- results because the reticulo-omasal orifice is elevated compared to the ventrum of the reticulum, 
so FB can be trapped there.

Camelids:  parts of C1 and C2 and C3 are glandular- concretions of ingesta are sometimes found within the 
saccules that contain the glands.

Bloat- Ruminal Tympany

Primary Bloat- legume bloat, dietary bloat, frothy bloat
• up to 3 days after new diet.
• alfalfa, ladinoclover, grain concentrates promote the formation of stable foam
• Nonvolatile acids of legume fermentation lower the rumen pH to 5-6
• foam blocks the cardia preventing eructation
• late in disease decreases ruminal movements
• death can occur by distention of rumen, decreased pleural cavity space decreases and respiratory 

embarrassment occurs, also decreased venous return to the heart by increased thoracic pressure.

Secondary Tympany
Physical or functional obstruction or stenosis of the esophagus resulting in failure to eructate

• Vagus indigestion or other innerbvation disorders
• esophageal papilloma



• lymphosarcoma
• esophageal foreign bodies

Foreign Bodies
• Trichobezoars and phytobezoars can lodge in rumen
• Hardware disease with resultant reticulitis, peritonitis, or pericarditis
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Mycotic rumenitis, 
calf rumen
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Mycotic rumenitis, calf rumen
Well demarcated foci of necrosis and hemorrhage (infarcts)
In the ruminal mucosa that can be caused by angioinvasive fungi such as Aspergillus, mucor, rhizopus, Absidia, 
and mortierella spp.  

Usually preceded by a chemical (lactic acid) rumenitis

Inflannatory Diseases
Rumenitis = Lactic acidosis = grain overload, rumen overload, carb engorgement, chemical rumenitis

• Sudden diet change to rapidly fermentable fed- weather changes, feed changes
• promotes growth of gram Pos Streptococcus bovis and lactobacillus spp
• Lactic acid decreases pH <5 (normal = 5.5-7.5)
• Increased conc. Dissociated fatty acids leads to ruminal atony
• Dehydration due to osmotic effect of rumen solutes
• acidosis and dehydration leads to circulatoru collapse/

Microscopic lesions
• hydropic change of epithelium and influx of neutrophils

Bacterial rumenitis
• lactic acidosis or mechanical damage
• Bacteria can enter portal circulation causing multiple liver abscess
• Arcanobacterium (Actinomyces) pyogenes
• Fusobacterium necrophorum – necrobacillosis

Mycotic infections
• Lactic acidosis and mechanical injury
• Antibiotic admin – usually in calves but also adults



• Circular and well delineated lesions caused by infarction from thrombosis secondary to fungal vasculitis
• Aspergillus, Mucor, Rhizopus, absidia, and Mortierella spp.
• Can spread to the placenta hematogenously causing mycotic placentitis leading to abortions

Ruminal Candidiasis occurs as an incidental finding at necropsy, usually there is a debilitating condition, glucose 
therapy, or anti-biotic induced kill-off of resident flora

And fauna underlying this condition



Slide 46

Parakeratosis
Reticulo-rumen, 
calf
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Parakeratosis
Reticulo-rumen, calf
Diet devoid of roughage has resulted in atrophy and parakeratosis of ruminal papillae
The staining brown is due to the lack of abrasion by the ground feed

High roughage diets = long papillae

Diets less than 10% roughage can develop parakeratosis
• hard brown, often clumped, papillae- little or no clinical significance
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Papillomas, rumen, 
cow
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Papillomas, rumen, cow
Smooth surfaced squamous papillomas are present on the dorsal wall

Ruminal papillomas are viral induceed in some cases, but in certain countries, bracken fern has been implicated as 
a cause of these neoplasms

Vagal Indigestions
• Functional outflow problem
• Damage to the vagus nerve can occur anywhwere and result in pyloric stenosis
• Causes include- Hardware disease and inflammation, liver abscess, vovlulus of abomasum, and 

bronchopneumonia
• Diet and dwarfism sometimes
• many cases idiopathic

4 Types

• TYPE 1- inflammation around vagal nerve  bloat
• TYPE 2- Functional or anatomic condition that results in failure of omasal transport into abomasum

• adhesions, abscesses on the medial wall of the reticulum secondary to hardware disease
• Abomasal LSA and physical obstruction may also be causative

• TYPE 3- Physical impaction by roughage, abomasal displacements and vovlulus
• TYPE 4- Pregnancy related, perhaps as a result of abomasum shifitng position by the expanding fetus

Mechanical obstruction
• Lymphosarcoma or papillomas or to blockage following ingestion of indigestibel materials



Slide 48

Paramphistomiasis
Rumen, cow
(Ruminal flukes)

7-63
Paramphistomiasis
Rumen, cow
The pink conical structures located in the center of the illustration are Paramphistomes (Ruminal flukes)

Massive numbers in the duodenum may cause a severe catarrhal duodenitis

Ruminal Parasitism
Paramphistomiasis- fluke

• warmer climes
• genera of  Paramphistomum, Calicophoron, Cotylophoron
• look like rumen papillae
• larvae migrate from the proximal small intestine to the rumen and reticulum 
• heavy infestations can cause hypoproteinemia, anemia, and death
• Intermediate host is a snail, cercariae encyst on aquatic vegetation and are eaten by the ruminant

- 
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Mycotic abomasitis
and omasitis
Calf

7-71
Mycotic abomasitis and omasitis
Calf
Multifocal to coalescing ulcers covered by yellow-white diphtheritic membranes and a red outer margin of active 
hyperemia and inflammation

Indicaticve of infarcts and are likely secondary to vasculitis and thrombosis by angioinvasive fungi such as 
Aspergillus, mucor, Rhizopus, Absidia and Mortierella spp.  The diphtheritic membranes are a mixture of necrotic 
cellular debris from the infarct, inflammatory cells, and hyphae from the inciting fungus

Inset: Mycotic omasitis.  Diphtheritic membrane has been lost due to omasal peristalsis.  

Defense mechanisms- Motility, PGE2, mucus, bicarbonate, IgA, TGF-a, EGF, pH, pyloric sphincter

GDV
• many aninmals and human beings
• Theories of gas production- Clostridium perfringens (spores present in feed), Co2 from digestion, 

aerophagia

Repeated Dilatation- stretching and relaxinf og gastrohepatic ligament

• repeated episodes plus overfeeding and exercise can cause volvulus
• Gastric hypoxemia, acid-base imbalance, obstruction of pylorus and cardia, increased intragastric pressure 

leads to antiperistaltic waves followed by atony, cardiovascular ischemia, arrythmias, and shock, decreased 
portal venous return leads to pancreatic ischemia and release of myocardial depressant factor, cardiac 
collapse and death.

LDA- nonfatal, high producing dairy cattle 6 weeks post parturition.

• post calving atony from volatile FA and hypocalcemia
• Gravid uterus pushes abomasum cranially and ruptrues the greater omentum attachment
• The abomasum the occupies the cranial left quadrant and displaces the rumen medially
• Thisd change leads to partial obstruction od outflow
• metabolic acidosis  rumen atony



• HCl sequestration, hypochloremia
• hypokalemia
• ulcers can result

RDA- 15%
• distenstion and dorsal displacement and rotated on its mesenteric axis
• 20% of these lead to abomasal volvulus

Gastric rupture
• Post mortem indications- hemorrhage, inflammation at the edges of the , fibrin strands along the margins

Grass Sickness or Dysautonomia-

Horses- Northern Europe
• Esophagus and stomach are often dilated and atonic
• Clostridium perfringens type A enterotoxin
• Non-inflammatory degeneration of associated autonomic ganglia
• cribbing and aerophagia may be contributatory

Dysautonomia-

• carnivores secondary to ganglionic death in cranial nerves, spinal nerves, and autonomic nerves
• Associated ganglionic peptides are reduced in an amount 

Ganglioneuritis- similar syndrome to dysautonomia- xerostomia, decreased anal tone, vomiting and regurgitation

Chronic abomasal and rumen dilation-

• overeating disease, dystocia, exhaustion, poor quality frozen food, abomasal ulcers, vagal indigestion, 
lymphoma

• canids- secondary to ulcers, mural lymphoma, uremia, pyloric stenosis, IVDD, acute gastric dilation, 
vagotomy
- 

Impaction
• Thoracic lesions

• Pneumonia, pleuritis, lymphadenopathy, lymphosarcoma
• can infiltrate and damage vagus nerve

• Roughage, hairballs, FB
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Acute 
“hemorrhagic 
gastritis”, 
stomach, pig
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Acute “hemorrhagic gastritis”, stomach, pig
The fundus of the stomach is hemorrhagic
Often seen in pigs in acute septicemia from Salmonella and the severe congestion is attributed to venous infarction 
from endotoxin

Inflammatory Diseases
Gastritis, or abomasitis must be distinguished from simple hyperemia and petechia which are often nonspecific 
agonal lesions.

Gastritis- vomiting, dehydration, and metabolic acidosis
Hemorrhage, edema, increased, amounts of mucus, abscesses, granulomas, FB penetration, parasitess, 
inflammatory cells of various types, erosions, ulcerations, and necrosis characterize the changes in the mucosal 
surface

Clostridium septicum
Hemorrhagic abomasitis with submucosal emphysema of sheep and cattle (Braxy)

UK and Europe- 
Follows ingestion of frozen feeds contaminated with clostridium

Lesions produced by exotoxin- death due to exoteoxemia

Sarcina-like organisms have been reported in associations with abomasal bloat in several calves

• anaerobic, gram positive, non-motile cocci
• Lesions similar to braxy

Septicemia in pigs- bacterial emboli lodge in vessels of gastric submucosa and cause thrombosis, hperemia, 
hemorrhage, infarction, and ulceration

• Salmonellas
• Swine dysentery



• Glasser’s disease
• Collibacillosis
• Vomitoxin of Fusobacterium spp

Granulomatous gastriris
• Histoplasma capsulatum
• Mycobacterium tuberculosis
• epigastric discomfort after eating (postprandial), emesis, progressive cachexia, weakness, vomiting of blood 

(hematemesis), and pyloric obstruction due to space-occupying inflammatory reaction.
• Macrophages, granulocytes, MNGC

Eosinophilic gastritis
• poorly understood causes
• Focal eosinophilic infiltrate- trapped nemotode larvae, toxocara canis

• tissue reaction makes polyp like proliferation of the antral mucosa, and pyloric obstruction results
• Diffuse hypersensitivity, maybe transmural with eosinophilia, gastroenteritis
• Schirrous eosinophilic gastritis of dogs and cats

• unknown causes
• Fibrosis associated changes in the stomach and LN results in persistent emesis

• Gross lesions
• Diffuse or nodular mural thickenings
• Mucosal and submucosal eosiniphilic infiltrate
• sometimes in Si and colon
• Dog- sometimes necroproliferative eosiniphilic perivasculitis and eosinophilic lymphadenopathy- in the 

schirrous form the eosinophils infiltrate is followed by transmural fibroplasia ans scarring
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Chronic giant 
hypertrophic
gastropathy, 
stomach dog

7-74

Chronic giant hypertrophic gastropathy, stomach dog
A cerebriform mass of redundant mucosa is present in the center of the gastric mucosa.  Chronic inflammation in 
the mass results in increased mucosal permeability to serum proteins and a subsequent protein-losing gastropathy

Hypertrophic grastitis- thickened rugae, result of hyperplasia of the gastric glands, believed to be a response to 
chronic retention of gastric fluid and reflux of intestinal bile

• similar to immune mediated lymphoplasmacytic gastritis 
• Nochtia nocti causes this in monkeys
• Equine hypertrophic gastritis is a focal or more diffuse lesion- Habronema spp and Trichostrongylus axei

Chronic giant hypertrophic gastropathy of dogs
• basenji, beagle, boxer, bull terrier
• Similar to Menetier’s disease in humasn
• Weight loss, diarrhea, vomiting, hypoproteinemia
• increased mucosal permeability to serum proteins (PLgastropathy)
• Mucosa does not flatten with distention
• Mucosa is hypertrophic and hyperplastic
• variable fold of SM and inflmamtory cells
• unknown casue
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Ulcer, stomach, 
dog

7-76
Ulcer, stomach, dog
The stomach contains a large volume of clotted blood
Idiopathic gastric ulcer

Ulcers and Erosions
• Chronic- indurated rim- fibrosis
• sharply bordered cavities often coated with exudate
• Thrombosis of blood vessels is sometimes associated with some ulcers in ruminants with mycotic vasculitis 

secondary to lactic acidosis.

Helicobacter spp- not proved causal agent of ulcers
• H felis can be cultured in vitro
• H. heilmannii is present most often
• Pathologic and clinical outcomes depend on a number of bacterial virulence as well as on host response
• may be a link to helicobacter and coronary and neurologic disease

Gastric imbalance
• Local disturbance or trauma to mucosal epithelium

• back flush of bile
• ingestion of lipid solvents (Alcohol)

• Normal or High gastric acidity
• Local disturbances of blood flow

• Stress induced
• Sympathetic induced
• results in ischemia



• Steroids and NSAID induced depression of PG (PGE2, PGI1)
• decrease phospholipid secretions

• Islet cell tumors producing gastrin
• Some gastrin producing tumors are in the duodenum
• The majority are in the pancreas or endocrine in origin

• Histamine producing tumors
• binds to parietal cells increasing HCL secretions
• Zollinger-Ellison Syndrome
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Gastric ulcers, 
stomach, horse

7-77
Gastric ulcers, stomach, horse
NSAID use
Ulceration from cardia to the margo plicatus

Ulcers
• Idiopathic in foals

• Signs include Bruxism, abdominal pain, ptyalism and gastric reflux
• NSAID induced ulcers common in horses
• Equine gastric ulcer syndrome

• 40% - 90% of competitive horses
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Ulcers, abomasum, 
cow

7-78

Ulcers, abomasum, cow.  The ulcers consist of a central area of necrosis surrounded by an outer red margin 
characteristic of hyperemia and inflammation

The discreet rounded outline of theses ulcers suggest that they are infarcts, possibly from vasculitis and thrombisis 
from angioinvasive fungi.

Cattle Ulcers
• Abomasal ulcers

• melena
• hematemesis

• Calves
• Diet Change
• Mechanical irritation of the abomasum of roughage

• Dairy Cattle
• Grain feeding at parturition

• Lactic acidosis
• DA
• BVD
• Impaction
• Torsion
• LSA
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Perforating ulcer, 
abomasum, cow

7-79
Perforating ulcer, abomasum, cow
Rounded borders indicate an attempt at repair (Chronic)
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Gastric ulcer (pars 
esophagea), 
stomach, pig

7-80
Gastric ulcer (pars esophagea), stomach, pig
This type of ulcer oocurs in pigs most commonly confined growing pigs
Limted to stratified squamous epithelium surrounding the cardia
Multifactorial cause, including the ingestion of finely ground grain

Pigs
• Common in penned pigs
• finely ground grain
• Limited to stratified squamous epithelium of the esophageal portion surrounding the cardia

Cause
• High carbohydrate diet with Lactobacillus and Bacillus spp
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Uremic
gastropathy
(uremic gastritis)

7-81
Uremic gastropathy (uremic gastritis)
Stomach, cat
Congestion and edema of the gastric mucosa caused by injkury to capillaries in the LP. 

With chronicity there is calcification of the gastric mucosa visible as fine white stippling and lines in the mucosa

Uremic Gatritis
• Carnivores- chronic renal disease
• Ungulates- obstructive kidney (post renal azotemia)
• Mineralization of the glands, vessesl, and interstitium of the gastric mucosa
• sometimes results in ulcers

Amyloidosis
• generalized AA amyloidosis with gastric deposits

• bats
• siamese and abyssinian cats
• goats
• rhesus monkeys
• sheep
• siberian tigers

Pyloric Stenosis
• anatomic abnormality
• functional impairment

• congenital or acquired
• Dogs- brachycephalic disease
• Pyloric muscular hypertrophy



• variable submucosal edema
• degeneration of myenteric ganglion
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Giant hypertrophic
pyloric 
gastropathy, 
stomach, dog

7-83
Giant hypertrophic pyloric gastropathy, stomach, dog
DDX neoplasm

Giant Hypertrophic Pyloric Gastropathy
• Not the same as Basenji giant hypertrophic gastropathy
• Imitates carcinoma

• Foveolar and glandular hyperplasia
• Variable hypertrophy of smooth muscle
• mucosal erosions and Ulcerations
• Lymphoplasmacytic infiltrate
• Unknown etiology
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Gasterophilliasis, 
stomach, horse

7-84
Gasterophilliasis, stomach, horse
Bot Lfy larvae (Gasterophilus intestinalis) are attached to the epithelium of nonglandular portion of the stomach

Muscular hypertrophy of the distal esophagus
Gasterophilus nasalis attaches to the glandular portion of the epithelium

Gasterophilus intestinalis- stratified portion- cardia
• Eggs on Distal Limb

Gaserophilus nasalis- In Duodenum
• eggs around nose
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Focal 
granulomatous 
gastritis
Draschia brood 
pouch

7-85
Focal granulomatous gastritis
Draschia brood pouch
A large parasitic brrod pouch is present in the glandular mucosa adjacet to the margo plicatus

Nematoded have been squeezed from the pouch and are visible on the surface

Histologically the mucosa is expanded by focal granulomatous inflammation containing clusters of adult Draschia 
megastoma

Draschia megastoma
• glandular mucosa adjacent to margo plicatus
• referred to as habronemiasis
• Eggs produced in pouch extruded through a pore
• Eggs eaten by intermediate host fly larvae

Both Gasterophilus and Draschia can cause ulcers
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Haemonchus contortus, abomasum, 
sheep
“barber pole worm”

7-86
Haemonchus contortus, abomasum, sheep
“barber pole worm”

Ruminants
Haemonchus contortus-

• 3rd stage larvae ingested from pasture
• Lie dormant in gastric glands of abomasum
• Enter abomasal surface after maturation
• Hypoproteinemia
• anemia
• Bottle Jaw
• Diarrhea
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Ostertagiosis, 
abomasum, cow

7-87
Ostertagiosis, abomasum, cow
The granular moroccan leather appearance of the abomasal mucosa is characteristic of chronic ostertagiosis and is 
due to epithelial hyperplasia of the gastric glands which may also contain gastric glands

Ostertagia Ostertagia
• cattle

Ostertagia circumscrpta
• Small Ruminants
• Brown Larvae
• 3rd, 4th, 5th stage larvae in gastric glands

Mucous cell Hyperplasia
Lymphoid Nodules in abomasal submucosa
Mononuclear infiltration and eosinophils
Globule leukocytes
Decreased parietal and chief cells
Hyperplasia of mucous cells

Ddx- LSA

Trichostrongylus spp
• concurrent with ostertagia often
• Multiples symptoms

Pigs
• Hyostrongylus rubidus



• thickening of mucosa
• Mucus accumulation and submucosal pockets
• Threadlike and red
• Thin sow syndrome
• Cobblestone
• Mucous metaplasia
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Physalopteriasis, 
stomach, dog

7-88
Physalopteriasis, stomach, dog
Stout coiled nematodes, physaloptera canis are firmly attached to the gastric mucosa by dentate pseudolabia

Carnivores
Ollulanus
Gnathostoma
Cyclospirura

• Rarely cause gastritis

Physaloptera spp
• Occasional vomiting
• Similar to ascarids
• Attach to duodenal mucosa by hooks
• Intermediate hosts are coprophagous beetles
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Leiomyoma, 
stomach, dog

7-89
Leiomyoma, stomach, dog
This tumor arose from smooth muscle in the tunica muscularis and is covered by intact mucosa

Neoplasia
Leiomyoma
Leiomyosarcoma
From Tunica muscularis
Lymphosarcoma
Metastatic
Primary
Multicentric
Cattle
Bovine Leukemia virus
Abomasum
Right atrium
Uterus
Squamous cell carcinoma
Stratified squamous 
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Lymphoma
Stomach , cat
Intact and ulcerated (low 
right)

7-90
Lymphoma
Stomach , cat
Intact and ulcerated (low right)
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Lymphoma (LSA) 
horse stomach

7-91
Lymphoma (LSA) horse stomach
Submucosal nodules, some have central hemorrhagic ulcer
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Lymphoma (LSA) 
transverse section 
of abomasum, cow. 

7-92
Lymphoma (LSA) transverse section of abomasum, cow. 
White space occupying mass in the submucosa with intact mucosa
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Squamous cell 
carcinoma
Stomach, horse

7-93
Squamous cell carcinoma
Stomach, horse
Large proliferative, ulcerative mass in non-glandular epithelium
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Abdominal 
distention, atresia 
coli, feeder pig

7-100
Abdominal distention, atresia coli, feeder pig

Intestine
Referecne Cell Pathology  by Dr HW Moon (N Cheville)

Epithelial cells
Enterocytes- absorptive epithelium- Microvilli and glycocalyx

Undifferentiated crypt epithelial cells- IgA secretion, and IgM from plasma cells in LP and chloride secretion

Goblet cells 
in villous and crypt regions
Paneth cells 
near crypt base (primates, horses, rodents), produce cryptdins and lysins

Selectively damaged by methylmercury

Enterochromaffin (neuroendocrine, argentaffin cells)

Primarily in crypts
Produce serotonin, catecholamines, gastrin, somatostatin, cholecystokinin, secretin, bombesin, and enteroglucagon

Secrete into tissue rather than gut lumen
Ocaasionally form cancers calls carcinoids
M cells
“Microfolded” or “Membranous” surface
Form the dome epithelium that covers the GALT

Portal of entry of Salmonella, Yersinia, and Rhodococcus spp
Entry for BVD virus
Mesenchymal cells
Lamina Propria



Lymphoid cells
25% of the body’s lymphoid tissue
Anti-mesenteric surface
Neutrophils are transient in LP
Migrate into lumen at end of their life
Eosinophils = hypersensitivity
Globule leukocytes
Large granular lymphocytes
Interepithelial or in LP
Defense mechanisms
Bacteria flora
Commensals competitively bind to attachment sites
Compete for substrates
Alter microenvironment
Produce bacteriocins that inhibit bacterial growth
Secretions
Mucins and saliva
Inhibit the adherence of microorganisms
Pancreas
Lactoferrin and peroxidase
Paneth cells
lysozyme
Gastric acidity
E coli infect younf animals if they are achlorohydric
Intestinal motility
Epithelial turnover
Bile salts
Immunology
Secretory IgA and IgM
Kupffer cells or intravascular pulmonary macrophages in pigs goats and cattle
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Atresia coli, colon 
cow

7-101
Atresia coli, colon cow

Developmental Anomalies
Atresia Coli
Mechanical lesions to blood vessels caused by malpositioning
Meconium into abdominal cavity may result in sterile peritonitis
Failure to breakdown of endothelial cells
Meckel’s diverticulum
Remnant of the omphalomesenteric duct- stalk of the yolk sac
Usually disappears after the first trimester
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Megacolon, cat

7-102
Megacolon, cat
May be congenital duw to lack of intestinal innervation or atresia of the distal colon or anus. It can also be acquired 
secondary to nerve injury

Megacolon
Large fecal filled colon
Pigs, dogs, cats, overo foals, humans
May be caused by a congenital lack of myenteric plexuses (Hirschsprung’s disease) secondary to the failure of 
migration of neuroblasts from the neural crest to the colorectal myenteric plexuses

Overo- Equine pattern of spotting
White patches of epidermis on the ventral or lateral abdomen that extend up to but do not include the dorsl midline

The epidermis is also not pigmented on the lateral neck and flank
Typically included at least one pigmented leg
Foals are white at birth and do not pass meconium  develop colic and die
Non peristaltis because of lack of myenteric (Auerbachs) or submucosal (Meissner’s) plexuses particularly in the 
colon and rectum (Aganglionosis- contracted and non-peristaltic, dilation proximal to aganglionic part.

Acquired megacolon
Secondary todamage of the colonic innervation
Trauma, common in carnivores HBC

Intestinal Obstruction
Long term effects
Copper and zinc toxicosis
Dogs, seals, ruminants, and horses
Lead poisoning in cattle from ingestion of old batteries
Pythium insidiosum- has caused intestinal obstruction in a puppy
Enteroliths
Horses- increased incidence in arabians
Ammonium magnesium phosphate (Struvite)



Often collect around a metal foreign body
Lodge at the pelvic flexure or transverse colon
Miller’s horses- access to bran
Magnesium rich alfalfa hay in california
Impaction
Antihelminthic administration- ascarids
Old horses- high roughage diet
Poor dentition
Sand 
Strictures
Penetrating or non penetrating wounds
Vascular injury
Salmonellosis in pigs  rectal strictures
Thrombosis of the cranial hemorrhoidal artery
Lack of collateral circulation
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Intussusception
Longitudinal 
section

7-108
Intussusception
Longitudinal section

Intussusception
Intestinal irritability and hypermotility
Enteritis
Parasites
Foreign Bodies
Neoplasms
Oesophagostmum spp
Sheep nodular worm
Sub serosal nodules
Dog
Intestinal surgery
Hypertrophied lymphoid nodules
Granulomas secondary to inflammatory and parasitic disease
Linear foreign bodies
Ascarids
Bovid and equids
Tumors
Abscesses
Granulomas
Verminous arteritis (horses only)
Anoplocephala perfoliata
Ileoileal, Ileocecal, cecocecal, cecocolic
Peristalsis continues after death
Postmortem intussusceptions have no inflammation and are easily reduced (no adhesions)

No hyperemia or fibrin
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Ileocecal
intussusception, 
ileum, horse.

7-109
Ileocecal intussusception, ileum, horse.
The necrotic intussuscepiens is present in the lumen of the opened cecum

Ileus
Functional obstruction
Paralysis of the bowel wall
Peritonitis
Shock
Severe pain
Abnormal stimulation of splanchnic nerves
Toxemia
Electrolyte abnormalities
Hypokalemia
Vitamin B deficiency
Uremia
Tetanus
Diabetes mellitus
Heavy metal poisoning
No gross lesions
Grass sickness of Equids in Europr
Idiopathic
Degeneration of autonomic ganglia
Dysautonomia
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Scrotal hernia, 
scrotum, pig

7-113
Scrotal hernia, scrotum, pig
Loops of intestine within the scrotum entered through the inguinal canal.
The testis is displaced caudally (T)
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Prolapsed rectum, 
anus, cat

7-114
Prolapsed rectum, anus, cat
Tenesmus caused the rectum to prolapse

Rectal prolapse may occur secondary to tenesmus or excessive postpartum straining



Slide 76

Torsion, large 
colon, horse

7-116
Torsion, large colon, horse
Obstruction of venous outflow caused congestion and red to blue discoloration
Note the sharp line of demarcation.  A torsion will commonly untwist itself during transport

Volvulus
Twisting on its mesenteric axis
Torsion
Rotation of tubular organ along its long axis
Cecum cattle and horse
Abomasum of cattle
Result in vascular obstruction
Ischemic injury
Infarction- occlusion of thin walled mesenteric veins
Arteries are resistant and continue to let blood in
Edema, congestion and hemorrhage result
Necrosis
Necropsy
Gas distention
Fluid distension
Discoloration
Sharp line of demarcation
Reperfusion injury may develop
Equine Volvulus
Left colon most often
½ of intestinal displacements post partum
Pedunculated lipoma
Also reported in dog, but rare
Renosplenic entrapment
Left dorsal displacement of the Left dorsal or Left ventral colon
Between the spleen and left body wall
Over the renosplenic ligament
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Fibrinous 
peritonitis, 
abdomen, horse

7-118
Fibrinous peritonitis, abdomen, horse
Fibrin and ingesta adherent to serosal surfaces indicates antemortem perforation
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Ulceration, rectum, 
horse

7-119
Ulceration, rectum, horse
Hemorrhagic ulcers and tears in the rectum are often caused by inexperienced rectal palpation
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Diverticula, cecum, 
horse  

7-120

Diverticula, cecum, horse. Mucosal outpouchings into the subadjacent smooth muscle layers of the colon

Filled with ingesta and lined by intact mucosa

Diverticula
Epithelial lined
Derived from mucosal epithelium
Extend through the muscularis mucosa, submucosa, and muscularis and often reach the serosa

Sometimes rupture causing peritonitis
Muscular hypertrophy of the tunica muscularis
Associated with diverticulosis
Young yorkshire pigs
Romney marsh and hampshire sheep
Muscular hypertrophy of the distal ileum
Idiopathic condition of horses and pigs
Can lead to impaction and rupture of the ileum
Often a sequelae of muscular hypertrophy caused by damaged or stenotic ileocecal valve

Cats
Severe hypertrophy of the inner, circular layer of the tunica muscularis of the ileum and sometimes the jejunum

With hypereosinophilic syndrome
Toxocara cati larvae via oral doses
Muscular hypertrophy of intestine
Medial hyperplasia of the pulmonary arteries
Fibrosis of the lamina propria and hypertrophy of the inner layer of muscular tunic
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Mesodiverticulum, 
ileum, horse

7-122
Mesodiverticulum, ileum, horse
An intestinal mucosal outpouch has penetrated the wall of the intestine and extended into the mesentery (red 
nodule)
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Hemomelasma ilei, 
ileum, horse

7-123
Hemomelasma ilei, ileum, horse
Hemorrhagic and siderotic fibrovascular plaques on the antimesenteric serosa are attributed to strongyle larval 
migration (strongylus edentaus)

Hemomelasma Ilei
Unique to the horse
Pink to black plaques
Variable length- mm- ++cm
Generally in the ileum
Attributed to large strongyles (Strongylus edenatus)
Antimesenteric serosal surface
Fibrovascular serosal plaques
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Leiomyometaplasia
intestine, dog

7-124
Leiomyometaplasia, intestine, dog
“Brown dog gut” is a rare condition caused by the accumulation of a brown pigment (Ceroid) in the lysosomes of 
smooth muscle of the tunica muscularis due to Vitamin E deficiency

Intestinal Lipofuscinosis
Leiomyometaplasia
Brown dog gut
Discolored smooth muscle
Associated with chronic enteritis and pancreatitis
Vitamin E deficiency
Large amounts of polyunsaturated fatty acids
Mucosa varies from brown to tan
Brown granular acid fast staining lipofuscin in perinuclear lysosomes of leiomyocytes
Amyloidosis
Systemic AA amyloid
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Tiger 
striping 
colon, dog
due to 
tenesmus
and or 
diarrhea

7-125
Tiger striping colon, dog
Nonspecific congestion and hemorrhage of the colonic ridges is due to tenesmus and or diarrhea
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Striped blister 
beetles.

7-126
Striped blister beetles.
Numerous species of blister beetles (epicauta spp), such as gray, black and striped. 

They contain a vesicant (blister-causing substance) that causes inflammation and blistering of mucosal surfaces 
when they are ingested.

Crushed in crimped hay

Intoxicants
Lesions
Hemorrhage and inflammation
Vomitng is contraindicated
Examples
Phosphorus
Arsenic
Bracken fern (Cattle)
Mercury
Oak
Copper
Nitrate
Thallium
Blister beetles
Cantharidin- topical irritant
Sloughing of epithelium of stomach and enterocytes
Hemorrhagic ulcers of the urinary bladder
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Acute 
necrohemorrhagic
enteritis, small 
intestine horse
Blister beetle

7-127

Acute necrohemorrhagic enteritis, small intestine horse.

Cantharidin, a toxin contained in blister beetles caused severe necrosis with sloughing of intestinal mucosa

Parasites
Horses
Stongylus vulgaris
4th stage larvae
Cranial mesenteric artery
Arteritis
Aneurysms with osseous metaplasia and bone marrow
Mural thromboses
Collateral circulation prevents bowel infarction even with complete occlusion of the CMA

Often severe colic and death result from bowel infarction secondary to vermonous arteritis and thrombosis

Pathogenesis
3rd stage ingested  4th in SI  Invade arterioles  go to CMA  3-4 months  5th stage  migrate through BV to 
cecocolonic subserosa

May be walled off similarly as Oesophagostimum spp in ruminants and pigs
Adults develop in the lumen of the intestine
Takes 6 months total, by the time eggs appear in feces significant damage results
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Lymphangiectasia, 
jejunum, dog

7-131
Lymphangiectasia, jejunum, dog
Intestinal villi are expanded by ectasia of the lymphatics (raised white areas)
Can be a congenital disorder of lymphatic vessels or it can be acquired secondary to lymph vessel obstruction 
caused by granulomatous or neoplastic diseases

Lymphangiectasia
Lacteal dilation
PLE  most common cause of PLE in dogs
Diarrhe, steatorrhea, hypoporoteinemia, ascites
Causes
Congenital development disorder
Acquired secondary to lymph vessel obstruction
Granulomatous or Neoplastic diseases
Idiopathic
Inherited suspected in some cases
Lipogranulomatous lymphangiectasia of the dog
Lesions
Thickened intestinal mucosa
Dilated lymphatics and lacteals
Variable increase in lymphocyte and plasma cell numbers

Diseases of absorptive enterocytes
Rotavirus
Enteric coronvirus
Transmissible gastroenteritis of swine (coronavirus)
Swine dysentery (Brachyspira hyodysenteriae)
Coccidia
Cryptosporidia
Adenovirus
Basophilic to amphophilic inclusions
Clostridium perfringens type C
necrotoxin



Diseases of Undifferentiated crypt cells
Loss of mitotic cells
Delayed clinical effect
Severe, fatal
Radiomimetic
Agents
Parvovirus
BVD
Rinderpest
Mycotoxins
Vomitoxin
Abnormalities of the Microvilli and Glycocalyx
Lactose intolerance
Escherichia coli
Damage microvilli
Causes diarrhea
Neomycin
Fragment microvilli
Diseases which epithelial targets are unknown or Nonspecific
Enterotoxigenic E Coli
Neonates
Pigs, calves, lambs, humans
Secretory diarrhea
Colonize by pili
No lesions
No damage to cells
Clostridium perfringens type C
Neonatal 
Lambs
Pigs
Calves
Foals
Non-specific cytotoxin
Necrosis of villous absorptive cells
Extends into lamina propria and blood vessels
Acute necro-hemorrhagic enteritis.
Separation of Apical Junctional Complexes
Tight junctions
Zona occludens
Ostertagiosis
Tight junctioins pathologically opened
Allow transport of macromolecules into the abomasal lumen including Ig’s
Diseases of the Lamina Propria
Inflammation
Poorly understood diarrhea
Histiocytic ulcerative colitis (Boxer)
Johnes Disease (mycobacterial enteritis)
Amyloidosis
Lymphoma
Necrotizing
Necrosis of GALT with extension to overlying epithelium
BVD
Rhodococcus equi



Vascular changes and Lymphangiectasia
Secondary to obstruction
Johnes Disease
Lymphoma
Endotoxemia
DIC
Thrombosis
Lead to hemorrhage
Necrosis
Ulceration
Diseases due to Specific Pathogens
Viral
Rotavirus group A enteritis
Species specific
Calves
0-7days
Piglets
0-7 weeks
Corresponds to reduction in colostral antibody titers
Cytolyic- shed in feces and not left behind always
Villous blunting, shortening
Coronavirus enteritis
Calves
7 days onward
Cats
Feline enteric coronavirus
Usually mild and self limitng
May be fatal
Adenovirus enteritis
Cattle
Sheep
Pigs
Goats
Ibex
Cervids
Horses
Species specific
Inapparent respiratory disease
Liver and kidney may be affected
Basophilic to amphophilic nuclear inclusions
E. coli (colibacillosis)
Pigs and calves
Young
ETEC
Fimbrial antigens F4 (K88), 5 (K99), 6 (987P), 18, or 41.
Enterotoxins- STa, STb, LT, and shig toxins
VTEC
Verotoxins
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Edema disease

7-137
Edema disease
Angiotoxin produced by E. coli increases the permeability of capillaries

Enterotoxic colibacillosis
2days to 3 weeks old
Calves and Pigs
Secretory diarrhea

Septicemic Colibacillosis
Newborn
Calves
Lambs
Foals
Not received sufficient colostrum
Fibrin in any location in the body
Fibrinous arthritis
Ophthalmitis
Serositis
Meningitis
Polyserositis
White spotted kidneys

Edema Disease
(enterotoxemic colibacillosis)
Specific for pigs
Verotoxin
Produced in SI and spread hematogenously via induction of IL-8
Attracts neutrophils that carry the toxin throughout the body
Pigs 6-4 weeks old, weaning, dietary changes
Neurologic signs



Hemolyic E. coli
Proliferates in SI
Produces Heat-labile toxin
THE EDEMA DISEASE PRINCIPLE
Angiotoxin
Generalized vascular endothelial cell injury fluid loss and edema
Edema in 
Gastric mucosa
Eyelids
Forehead
Gall bladder
Mesentery of the spiral colon

Diarrhea
Malabsorption
Hypersecretion by structurally intact mucos
Exudation caused by increased capillary or epithelial permeability
PLE
Hypermotility- generally involved but not primary casue
Pathogenesis
Pathogen invades enterocyte  Pathogen produces exotoxin   toxin causes enterocyte to produce cytokines (IL-8) 
 Activating resident macrophages and calling more into the LP  activated leukocytes produce histamine, 
serotonin and adenosine that increase intestinal secretion of chloride ions and water and inhibit absorption

Consequences
Dehydration  Hypovolemia  Hemoconcentration  inadequate tissue perfusion  Anaerobic glycolysis  
Hypoglycemia  ketoacidosis (ketones and lactic acid)  reduction in pH dependent enzymes

Compounded by bicarbonate loss and inadequate renal excretion of hydrogen ions and inadequate absorption if 
bicarbonate  increased intracellular hydrogen and decreased intacellular potassium  decreases neuromuscular 
contol of myocardial contaction  further decrease of tissue perfusion  Compounded hypovolemic shock
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Edema disease, 
spiral colon

7-138
Edema disease, spiral colon
Edema of the mesentery

Enteroinvasive colibacillosis
Humans, lab animals, cattle and pigs
Shiga toxin gene
Enterocyte effacement
Hemolysin
Hemorrhagic colitis
Hemolytic-uremic syndrome
Also called VTEC
Verotoxin E coli
EHEC 0157:H7
Shiga toxin producing
Food contaminate
Rare disease in livestock
Necrohemorrhagic or mucohemorrhagic diarrhea
Humans Disease
Hemorrhagic colitis
Thrombocytopenic purpura
Hemolytic-uremic syndrome
Attaching and Effacing E Coli
Rabbits
Calves
Pigs
Lambs
Dogs
Humans
Intimin
Attachment to enterocytes
Intestine is dilated and fluid filled



Disease occurs in conjunction with rotavirus, Cryptosporidium parvum, ETEC, coronavirus, BVD, and coccidia

Microvillous disruption results in the loss of the glycocalyx
 Maldigestion, malabsorption diarrhea
Mucoid Enteropathy
Subacute and fatal disease
Young Rabbits
Copious mucus in the feces with impation of the cecum and sacculated colon

Corticosteroids
Colonic perforation
Decreasing cell turnover
Decreasing mucus production
Stimulate gastrin secretion
Increased acid
NSAIDs
Right Dorsal Colitis
Necrosis- erosions and ulcers
Massive edema
Rupture of submucosa in a diamondlike pattern
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Button ulcers 
(arrows) colon, pig
Multiple foci of 
necrosis (infarcts) 
due to chronic 
enteric salmonellas 

7-140
Button ulcers (arrows) colon, pig
Multiple foci of necrosis (infarcts) due to chronic enteric salmonellas are termed button ulcers are pathognominic 
in areas where hog cholera has been eradicated

Lesion is attributed to bacterial toxin-induced vasculitis and thrombosis of blood vessels in the lamina propria and 
submucosa resulting in focal intestinal infarcts

Salmonellosis
Enteroinvasive bacteria
Zoonosis and nosocomial infection
Salmonella typhimurium is second most common food borne pathogen in humans
Survive in macrophages  granulomatous inflammation
Form of disease (Septicemic, Acute enteritis, or chronic enteritis) depends on challenge dose and host immune 
factors

Carriers may not be ill

Salmonella cholerasuis and typhimurium
Pigs
Adhere apical membranes of M cells, enterocytes, goblet cells
Disease
Enterotoxins
Exotoxins
Verotoxins (cytotoxins)

Peracute Salmonella Septicemia (S cholerasuis)
Calves, foals, amd pigs
Fibrinoid necrosis of blood vessels
Petechia and cyanosis
Fibrinous polyserositis
DIC secondary to generalized Shwartzman reaction



Acute Enteric Salmonellosis (S typhimurium)
Cattle, Pigs, horses
Lesions
Button ulcers
Rectal strictures in pigs due to lack of collateral circulation in the rectum

Clostridial enteritis
All produce enterotoxemias
Clostridium perfringens
Type A (p365)

Alpha toxin
Most common in mammals and birds and in the environment
Necrotic enteritis in birds
Enterotoxemia of calves, and lambs
Necrotizing enterocolitis in pigs

Canine hemorrhagic enteritis
Equine colitis
Clostridial food poisoning

Lincomycin or antibiotic enteritis
Rabbits and horses 
Probably due to overgrowth of clostridium

Type B
Alpha, Beta and Epsilon toxins

Lamb dysentery
+/- bloody diarrhea
Hemorrhagic enteritis of neonatal calves and foals
Hemorrhagic enterotoxemia of sheep
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Enterotoxemia, 
small intestine pig

7-142
Enterotoxemia, small intestine pig
The entire intestinal mucosa is hemorrhagic
Necrosis can extend through the muscularis mucosa and is caused by toxins of Clostridium perfringens C acting 
directly on the intestinal mucosa in the intestinal lumen

Colostridium Perfringens Cont.

Type C

Alpha and beta toxins
Necrotic enteritis of birds
Hemorrhagic enterotoxemia of neonatal farm animals
First few days of life, up to 8 in piglets
Struck of sheep- adult sheep and goats
Hemorrhagic enteritis with ulcers and acites

Type D
Alpha and Epsilon toxins
Overeating disease
Blind Staggers
Angiotoxin- bilateral syymetric encephalomalacia

Enterotoxemia (most common)
Small intestine is target
Serosal and mucosal petechia
Emphysematous enteritis (variable)
Necrosis of skeletal muscle
Congestive splenomegaly
Villous tips and mid villous enterocyte sloughing
Denuded BM



Pulpy kidney Disease of lambs- glycosuria with enterotoxemia
Enterocolitis of goats of all ages

Type E
Alpha and Iota toxins
Enteritis of lagomorphs
Maybe enterotoxemia in calves and lambs

Peracute hemorrhagic gastroentertis of dogs
Toy and miniature breeds
< 2 yrs
Crypts are spared

Clostridium piliformis (Tyzzer’s disease)
Intestineliver
Lesions
Intestine
Heart
Liver
Mucosal necrosis and edema (ileum)

Clostridium difficile
Pseudomembranous colitis
Primates
Hemorrhagic necrotizing enterocolitis
Horses (colitis X)
Cats
Suckling pigs
Mesocolonic edema and typhlocolitis

Clostridium spiroforme
Enterotoxemia in lagomorphs and rodents
Semicircular bacteria
Antibiotic treatment precedes
Lesions
Dilated cecum with liquid contents

Clostridium colinum
Quail disease
Ulcerative colitis
Gallinaceous birds
Secondary to stress
Lesions
Hemorrhage in small intestine
Necroulcerative enterotyphlitis
Necrohemorrhagic hepatosplenitis
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Multifocal 
ulcerative colitis, 
colon, horse
Rhodococcus equi

7-145
Multifocal ulcerative colitis, colon, horse
Rhodococcus equi infection causes multiple mucosal ulcers centered over GALT

Campylobacteriosis (Lawsonia)
Proliferative segmental enteropathy
Obligate intracellular organisms
Closely related to Lawsonia intracellularis
Pigs, horse, dogs, sheep, rabbits, guinea pigs,
Mucoid or watery diarrhea
Surface erosions
Proliferation of cryptal enterocytes
Bacteria in apical cytoplasm

Mycobacterial enteritis
Intestinal mycobacteriosis
Mycobacterium tuberculosis, bovis
Uncommon
Bacteria ingested and taken up by M cells
Like Johnes disease its chronically wasting
Granulomatous lymphadenopthy is alsom present
Submucosa filled with epithelioid macrophages
Mycobacterium avium-intracellulare
Intestinal tuberculosis
Lepromatous (noncaseating) granulomatous inflammation (similar to Johnes disease)

Pigs often get it from avian litter
Early lesions in retropharyngeal lymph nodes

Intestinal Diseases of Horses
Bacterial



Rhodococcus equi enteritis
Potentially zoonotic, commensal bacteria
Pulmonary pyogranulomas in foals <6months
Can survive inside macrophages
Plasmid derived surface expressed lipoprotein VapA associated with virulence
Associated with helminths
Also causes euqine abortion, pneumonia and placentitis
GI tract M cells pyogranulomatous lymphadenitis of GALT and LN + pyogranulomatous ulcerative 
enterotyphlocolitis

Peyers patch- granulomatous inflammation, abscesses, necrosis, ulcerations

Mesenteric LN- same

Macrophages filled with organisms fill the intestinal lamina propria thickened and corrugated

Rhodococcus Equi (cutaneous)
Cutaneous Ulcerative lymphangitis in horses
Swine cervical lymphadenopathy
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Mesenteric 
lymphadenitis, 
colon, horse
Rhodococcus equi

7-146
Mesenteric lymphadenitis, colon, horse
Infection of colic lymph nodes with Rhodococcus equi causes pyogranulomatous lymphadenomegaly

Rickettsial
Equine monocytic Ehrlichiosis (Patomic Horse Fever)
Churrido equino (Hosre scours) in Brazil
Neorickettsia risticii (Ehrlichia risticci)
Intracytoplasmic pathogen
 epithelial cells
 Macrophages
 Monocytes
Found in trematodes, IN feshwater snails
Mayflies and Caddisflies transmit
Horses ingest them
Gross Lesions
Congestion, colon and cecum
Petechia, colon and cecum
Edema, colon and cecum
Variable superficial necrotizing  enterocolitis
Sometimes SI affected
Intestinal contents are watery and malodorous
Sometimes associated with cincurrent Salmonella infection
Microscopic lesions vary
Monocytes and Macrophages in all layers of the intestine can be demonstrated to contain Ehrlichia organisms with 
stains such as Giemsa
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Equine 
granulomatous 
enteritis, small 
intestine (formalin 
fixed)
Horse

7-147

Equine granulomatous enteritis, small intestine (formalin fixed)

Horse
The LP is greatly thickened by granulomatous inflammatory cells

Idiopathic

Equine Granulomatous Enteritis
Wasting and hypoalbuminemia
< 5 yrs
Transmural non-caseating granulomatous inflammation
Small and sometims large intestines
Notably thickened bowel
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Clostridial enteritis, colon, horse
Colitis X
Mucosal edema, congestion, and hemorrhage
Clostridium perfringens type A or C. Difficile

7-149
Clostridial enteritis, colon, horse
Colitis X
Mucosal edema, congestion, and hemorrhage
Clostridium perfringens type A or C. Difficile

Clostridial enteritis (colitis X)
No blood, rapidly fatal
Mucosa of the cecum and colon
Edema, congestion, hemorrhage
C Diff, C perfringens A (antibiotic), or anaphylaxis
Lesions overlap with acute salmonellosis and Monocytic ehrlichios
DIC, endotoxic shock, thrombosis, hemorrhage of adrenal cortices

Hemorrhagic fibrinonecrotic duodenitis-proximal jejunitis (Anterior enteritis, gastroduodenojejunitis)

Microscopically
Submucosal edema
Neutrophilic infiltrate of SM and LP
Salmonella and Clostridial infections suspected
Older than 9 yrs
Gross
Hemorrhagic necrotizing lesions in SI
Duodenum is always involved
Chronic eosinophilic gastroenteritis and multisystemic eosinophilic eoitheliotrophic disease
Soft stools and weight loss
Eosinophils with other inflammatory cells
Nodular and diffuse accumulations in all layers of GI tract, salivary glands, and mesenteric lymph nodes

Circulating eosinophilia may be present
PLE, watery diarrhea



One association with Pythium spp
Up-regulated Th2 and  IL-5
Anaphylactoid purpura
Leukocytoclastic vasculitis
Numerous discrete foci of necrosis and hemorrhage
Mucosa of intestine and larynx and skeletal muscles
Arthus-like hypersensitivity to Streptococcal respiratory infection
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Acute multifocal 
esophageal ulcers, 
esophagus
Cow
BVD (pestivirus)

7-150
Acute multifocal esophageal ulcers, esophagus
Cow
Multiple sharply demarcated ulcers (vertically linear streaks)
Covered by diphtheritic membranes
BVD (pestivirus)
Microscopic lesions- focal necrosis of stratum basale and stratum spinosum

Intestinal Diseases of ruminants

BVD
Typically younger animals

Non-cytopathic
Persistent Infections 
Dx by skin bx IHC
PI exposed to cytopathic virus/ mutation to cytopathic virus  Mucosal disease
Sings include ptyalism, nasal dischagre, lacrimation
Multifocal sharply demarcated erosions and ulcers in tongue, gingiva, palate, esophagus, rumen, abomasum and 
coronary bands

Intestine- sharp foci necrosis in epithelium over the GALT
In utero- cerebellar hypoplasia, cataracts, microphthalmia, renal dysplasia, 
Abortions, stillbirths, mummies
Pestivuris
Stratified Squamous epithelium
Stratum spinosum
Necrosis   erosiona and ulcers
Villous crypts
Necrotic



GALT
Lympholysis
Fibrinonecrotic pseudomembrane over damaged GALT

Feedlot cattle PI more susceptible to:
Mannheimiosis
Chronic pneumonia
Polyarthritis
Salmonellosis
IBR
BRSV
Mycoses

Naïve exposure to Cytopathic or Non-cytopathic virus

Mild sublinical signs
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BVD
Ileum, mucosa
Cow
Peyers patches of the overlying epithelium are 
necrotic and covered with suppurative exudate

7-151
BVD
Ileum, mucosa
Cow
Peyers patches of the overlying epithelium are necrotic and covered with suppurative exudate

Rinderpest
Lesions similar to BVD
Morbillivirus
Multinucleate enterocytes
Not endemic to US or Europe

Malignant Catarrhal fever
Rhadinoviruses (y-herpesviruses)
Alcephaline Herpesvirus- 1 (AHV-1)
Wildebeests and rumiinants
Africa

Ovine Herpesvirus-2 (OHV-2)
US and worldwide
Caprine Herpesvirus -2 (CpHV-2)
White tailed deer herpesvirus (MCF-WTD)
The respiratory Form with KCS most commonly seen in US cattle
Lesions
Lymphoplasmacytic necrotizing arteritis
Phlebitis of the subcutis and rete mirabile surrounding the pituitary
Hoof walls may be shed
LN coagulation necrosis
Lymphoplasmacytic infiltrates in retina, myocardium, brain, spinal cord, and meninges
Alimentary forms



MF ulcerative stomatitisa, glossitis, esiphagitis, abomasitis, enterotyphlocolitis associated with vasculitis

Hemorrhagic cystitis

Winter Dysentery
Catarrhal ileitis and jejunitis
Coronavirus implicated
Diarrhea and drop in milk production
+/- melena
Worse in older animals
Mild gross lesions
Mucosa is intact
Variable congestion and petechia of abomasum ans SI
Colonic congestion and hemorrhage of the mucosal folds (Tiger striping from tenesmus)

Bovine torovirus diarrhea (Breda virus BoTV)

Neonatal veal calves

Associated with:
Rotavirus
Coronavirus
Cryptosporidium
Salmonella
Giardia
Necrosis and sloughing of enterocytes in middle and lower villi
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Multifocal 
ulcerative colitis, 
bison, colon
BVD

7-152
Multifocal ulcerative colitis, bison, colon
Multiple mucosal ulcers were caused by BVD
Virus
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Granulomatous 
enteritis, Johne’s
Disease

7-154
Granulomatous enteritis, Johne’s Disease
(mycobacterium avium ssp paratuberculosis)
Ileum, sheep
Notable thickening of the mucosa

Paratuberculosis (Johnes disease)
Mycobacterium avium paratuberculosis
Ingestion  penetrate mucosa  Macrophage phagocytosis  accumulation of Macrophages in LP

Particularly in lieum
Chronic segmental thickening of ileum , cecum, and proximal colon (ileocecal valve)

Variably thickened, rough, rugose mucosa
Often multifocal ulceration
Mesenteric lymphadenopathy
Noncaseating granulomas contain foamy macrophages with large numbers of acid-fast organisms

Sheep, goats, and deer
Tuberculoid (caseating granulomas) in intestines, lymphatics, and LN

Mineralized and contain whorled accumulation of epithelioid macrophages with Langhans type giant cells

Hepatic microgranulomas (25%)
Aortic mineralization (arteriosclerosis)
Associated with severe cachexia
Speculated to be linked to crohns disease in humans

Chlamydiosis
Chlamydophila psittaci
Spontaneous enteritis of calves
Ileum most affected
Mucosa is congested and petechiae



Intestinal wall and mesentery is edematous
Fibrin rich material adhered to lumen wall
Colonic ridges are hyperemic with small erosions
Regional lymph nodes enlarged
Microscopically
Villous epithelial cells, enterochromaffin cells, goblet cells, macrophages, fibroblasts of LP, and endothelial cells 
of lacteals are parasitized by Chlamydia.

Locate din apical cytoplasm, liberated into LP
Villi are enlarged by dilated lacteals and infiltrates of mononuclear cells and neutrophils
Crypts of both small and large intestines are dilated and have sloughed epithelial cells and inflammatory exudate 
(colitis cystica superficialis)

Centers of lypmhoid follicles and Peyer’s patches are necrotic

Mucosa and subucosa are thickened with granulomatous reaction

Abomasum has lesions and sometimes mural foci of inflammation leads to peritonitis
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Necrohemorrhagic
enteritis, 
hemorrhagic bowel 
syndrome

7-156

Necrohemorrhagic enteritis, hemorrhagic bowel syndrome
Small intestine, cow
Suspected Clostridium perfringens A
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Transmissible 
gastroenteritis, 
small intestine

7-158
Transmissible gastroenteritis, small intestine
Piglet
Dilated by gas
Thin walled
Undigested milk

Intestinal Disease of Pigs

Transmissible Gastroenteritis (TGE) coronavirus
<10 days

Coronavirus – cross reacts but is distinct from FIP
Inactivated by sunlight, more common in winter
Lesions
Villus enterocyte is target
Villous atrophy
More severe than non-TGE coronavirus
In feeder pigs TGE causes transient clinical signs with eventual recovery
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Necrohemorrhagic
enterocolitis
Swine dysentery

7-160
Necrohemorrhagic enterocolitis
Swine dysentery
Spiral colon, pig
Necrosis and hemorrhage of the intestinal mucosa
Brachyspira hyodysenteriae

Swine Dysentery (Brachyspira hyodysenteriae)
Acts synergistically with Fusobacterium necrophorum and Bacterioides vulgatus

Confined to large intestine
Resemble acute Salmonellosis
Bloody feces are typical
Weanlings 8-14 weeks
Lesions
Mucohemorrhagic enteritis of colon
Fibrinonecrotic pseudomembrane
Brachyspira produces a cytotoxic hemolysin that determines virulence
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Proliferative 
enteritis
Ileum,pig

7-162
Proliferative enteritis
Ileum,pig
Marked mucosal expansion, lawsonia-induced epithelial hyperplasia
Lawsonia intracellularis

Lawsonia enteritis
Proliferative enteropathy
Intestinal adenomatosis
Distal ileal hypertrophy
Terminal ileitis
Proliferative hemorrhagic enteropathy

• 4weeks
Lesions progress to necrosis of the proliferating crypt cells with hemorrhage
Pathogenesis
Immunosuppression with reduced CD8+ T cells and B lymphocytes
Lawsonia found in apical cytoplasm of enterocytes
Later bacteria are in macrophages in LP
Vascular permeability and hemorrhage from TNF-a
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Lawsonia enteritis, pig
Ileum
Hemorrhagic bowel form

7-164
Lawsonia enteritis, pig
Ileum
Hemorrhagic bowel form
Prominent folds of hyperplastic mucosa and concurrent hemorhage forming a luminal cast
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Fibrinous 
polyserositis
Abdomen, pig
Glassers disease

7-166
Fibrinous polyserositis
Abdomen, pig
Glassers disease
Occurs in 5-12 week old pigs
Etiology: Haemophilus suis or parasuis
Mycoplasma hyorhinus
Streptococcus suis type II (Zoonotic)
Salmonella septicemia
E. Coli septicemia
Milk spotted liver is also present

Glasser’s Disease (Hemophilus suis, parasuis)
Fibrinous polyserositis (pleuritis, pericarditis, peritonitis, arthritis, leptomeningitis)
Intestinal serositis
5-12 weeks old
Porcine Polyserositis can be caused by Mycoplasma hyorhinis, Streptococcus suis (*type II* Zoonotic),  
Septicemic salmonellosis, Septicemic E Coli.
Chalmydia infection

Chlamydia trachomatis, and  suis
Villous atrophy
Villous tip necrosis
Distal jejunum and ileum
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Intestinal 
emphysema, 
intestines, pig

7-167
Intestinal emphysema, intestines, pig
Gas dilates lymphatics if the serosa and mesentery.
Cause unknown

Intestinal Emphysema
Pseumatosis cystoides intestinalis
Pigs and rabbits
Gas dilated lymphatics of serosa and mesentery
No clinical disease
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Parvovirus 
enteritis
SI dog

The mucosa 
of the small 
intestine is 
necrotic with 
focal 
petechiae

7-169
Parvovirus enteritis
SI dog
Segments of intestine are diffusely reddened (active hyperemia)
Serosal surface is roughened, faintly granular and petechiated
The mucosa of the small intestine is necrotic with focal petechiae

Intestinal diseases of Carnivores
Parvoviral Enteritis
Crypt cells affected
Radiomimetic
Identical lesions associated with FeLV
Initial virus replication in lymphoid tissue
Cat parvo disease
Panleukopenia
Cat distemper
Mink enteritis
Lesions
Lymphoid depletion
Thymic involution
Red intestines
Serositis
Villous atrophy secondary to crypt destruction
Basophilic intranuclear inclusion bodies
Cerebellar hypoplasia in utero
Canine Parvo Disease
Puppies <2 weeks
Generalized virus induced necrosis of all rapidly dividing cells
Puppies 3-8 weeks
Myocarditis
Delayed scarring and conduction failure



Puppies 8 weeks and older
Identical to cat disease
No cerebellar hypoplasia has been reported in dogs
Necropsy
Dilated fluid filled flaccid hemorrhagic small intestine
Serositis
Fibrinous exudate in intestines with or without hemorrhage
Bone marrow depletion
Coagulative lymphadenitis
Intestinal lesions
Necrosis of crypt epithelium
Squamoid change of remaining cells
Villous fusion
Hyperplastic crypt epithelium may be present
Erythropoiesis normal
Granulopoiesis reduced
Secondary bacterial sepsis

Minute virus of canines (CPV-1)
Myocarditis
Respiratory Disease
Fetal death and embryo absorption
Lesions
Enterocyte hyperplasia
Eosinophilic or amphophilic intranuclear inclusinons in enterocytes of villous tips
Crypt necrosis is not present
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Fibrinous 
polyserositis
Cat
FIP wet form

Fibrinous polyserositis
Cat
FIP wet form
The mesentery has numerous white linear serpentine tracts which are inflamed (Type III hypersensitivity-immune 
complex)

Note small nodules on the intestinal serosa and kidney (pyogranuloma)

Feline Infectious Peritonitis (FIP)

Coronavirus related to TGE

First lymphoid replication
Macrophages infected and take virus systemically
Endothelial cell acitvation and increase of MHCII
Activated monocytes are critical for vasculitis
Multifocal lesions including CNS
Wet form
Fibrinous polyserositis
Dry form
Without the effusive material
Arthus type Reaction 
Non-neutralizing antibodies
Immune complexes form
Complement is fixed
Vasculitis results in effusions
Vasocentric deposition of immune complexes results in pyogranulomas
Lesions
Pyogranulomas (dry and wet forms)
Single to multiple
White raised
Kidney
Linear, following the surface vasculature



Sterile transudate (wet forms)
Stringy, viscous
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Histiocytic
ulcerative 
colitis
Colon, boxer

7-171
Histiocytic ulcerative colitis
Colon, boxer
Numerous round and coalescing ulcers in the colon
E. Coli agent

Histiocytic Ulcerative Colitis (E. coli)

Granulomatous colitis
True granulomas are not preesnt
< 2ys
Variable mucus and blood in feces
Lesions
Raised ulcerative nodules
Microscopically
Ulcerated colon
Macrophage infiltration, and contain PAS positive material
Colon LP
Foamy macrophages
Probably contain E Coli
Pathogenesis
Space occupying granulomatous infiltrates
Affects overlying enterocytes
Enterocyte necrosis  colonic erosion and ulceration
Lymphadenpathy from influx of large foamy macrophages
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Granulomatous
enteritis
Histoplasmosis
Dog intestine

7-172
Histoplasmosis
Dog intestine
Mucosa is thickened and congested due to granulomatous inflammation that expands the LP

Microscopically- clusters of 3-5 um Histoplasma capsulatum with a central nucleoid are located in macrophages 
within the granulomatous inflammatory cells shown

Canine Histoplasmosis
Ohio river and Missippi river valleys
Pneumonia is more common
Infection by inhalation or ingestion
Yeast invades tissue, causes necrosis, and replicates in macrophages
Granulomatous lesions may develop
Pulmonary
Lymphoid
Hepatic
Necropsy
Intestines
Thickened or corrugated mucosa with ulceration
Hepatomegaly
Lymphatic lymphadenopathy, and lymphadenomegaly
Lamina propria is widened by macrophages that contain Histoplasma capsulatum

Salmon Poisoning (Neorickettsia helmintheca)
Hemorrhagic granulomatous enterocolitis

Salmon carry the fluke (Nanopheytus salmincola)
Fluke carries neorickettsia
Splenolymphadenopathy
Enlarged tonsils, spleen and lymph nodes
Hemorrhage at sites of GALT necrosis



Trematodes may be embedded in the mucosa

Canine multifocal eosinophilic gastroenteritis (Toxocara canis)
< 4 yrs
Toxocar canis migratiing larvae burrow into stomach or intestine 
Become trapped by inflammation 
Can migrate to the fetus in utero 
Can be passed in milk
IN puppies larvae migrate to liver or lungs and develop into third stage larvae and are coughed up and swallowed

Then they mature into adult ascarids in the intestines
Granulomas contain many eosinophils 
May be calcified
Aberrant Hosts
Visceral Larval Migrans
Children play in dirt contaminated with feces
Ova are resistant to the environment

Splendore-Hoeppli material
Eosinophilic amorphous fringed material
Stains PAS positive

Inflammatory Bowel disease
Microscopically
Lymphoplasmacytic enteritis
Breeds
Basenji
German Shepherd
Malabsorption and PLE can result
B and T lymphocytes in dogs
In LP
Cats, dietary antigens can cause it

Diffuse Eosinophilic Gastroenteritis
German shepherds mostly
Recurrent diarrhea
Tissue and circulating eosinophils
Suggests hypersensitivity reaction
No gross lesions
Eosinophils, lymphocytes, and plasma cells heavily infiltrate all layers of the mucosa of the stomach and intestines

Wheat-sensitive enteropathy of Irish Setters
Hereditary
Intraepithelial lymphocytes and goblet cells
Partial villous atrophy of jejunum
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Feline ulcerative 
colitis

7-174
Feline ulcerative colitis
Cat colon
Numerous round ulcers in the mucosa
Cause unknown

Feline Ulcerative colitis
Grossly and Histologically similar to canine histiocytic ulcerative colitis

Canine senile gastrointestinal amyloidosis

Amyloid located in and around vessels of the SM and muscular layers
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Multifocal 
proliferative 
enteritis
Ovine and caprine
coccidiosis

7-175
Multifocal proliferative enteritis
SI, goat
Ovine and caprine coccidiosis
Sporozoites and merozoites infect enterocytes and replicate resulting in physical expansion of the cell

Coccidia induced hyperplasia results in nodules

Amebiasis

Entamoeba spp
Obligate intracellular
Direct life cycle
Trophozoites dwell in intestinal lumen
May invade intestine wall 
Go to liver, brain, and lung
Microabscesses may form
Cysts excreted with formed feces
Only cysts are infective
Trophozoites may be excreted with diarrhea

Entamoeba histolytica
Zoonotic in  humans, primates, dogs and cats
Lesions
Colonic congestions
Petechia, ulceration
Ulcerative colitis
Bloody or mucoid



Trichomoniasis

Tritrichomonas Fetus
Sexually transmitted in cattle
Cats have large bowel diarrhea
Large motile flagellates
Lesions
Mild to moderate colitis
Microabscesses
Occasional extension into LP
Colonic enterocyte attenuation
Crypt hyperplasia
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Necrohemorrhagic
enteritis

7-176
Necrohemorrhagic enteritis
SI, calf
Coccidiosis in dogs, cats and cattle is characterized by intestinal hemorrhage, or hemorrhagic diarrhea

Coccidiosis
Obligate intracellular pathogens
Lesions
Proliferative in sheep and goats
Hemorrhagic in dogs and cats and cattle
Fibrinonecrotic, pseudomembrane in pigs +/- blood
5-7 days old
Eimeria and Isospora
Infect villous or crypt endothelial cells, and rarely lacteals, LP, and regional LN
Asexual reporduction in enterocytes
Asexual reproduction  Sporozooites  Schizonts (merozoites)  infect additional enterocytes  Gamonts  
micro and macrogametes  (sexual reproduction) zygotes  oocytes

Cryptosporidiosis
Cryptosporidium parvum
Ubiquitus, often waterborne
Self limiting in immunocompetent individuals
Attach to surface epithelial cells of the stomach, small intestine, or colon
Protozoa displace microvilli and are enclosed by cell membranes (not in vacuole) (intracellular, extracytoplasmic)

Bloody, or watery diarrhea
Affected portions of GI tract are reddedned and have fluid contents
Organisms are tiny blue (Hematoxylinophilic)
Lesions
Decreased villous height



Irregular mucosal thickness
Crypt necrosis
Hyperemia
Increased lymphocytes and plasma cells in LP
Villous atropht and fusion

Giardiasis
Zoonotic
Posterior flagella, ventral sucker, four nuclei
Giardia lamblia
Duodenum
Attach to microvillous border
Membrane damage
Diarrhea in very young animals
Large numbers decrease absorption of simple sugars and disaccharides   gas in lumen  osmotic diarrhea
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Fibribnonecrotic
enteritis
porcine 
coccidiosis

7-177
Fibribnonecrotic enteritis
SI pig
Pseudomembranes are characteristic of porcine coccidiosis
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Fibrinous 
peritonitis
Ascarid impaction
Rupture

7-181
Fibrinous peritonitis
Abdomen pig
The presence of fibrin along with ascarids indicates that intestinal rupture occurred antemortem

Ascariasis
Proximal intestine
Luminal nematodes
Smooth and white
Ascaris (pigs)
Parascaris (horses)
Toxocara (dogs cats and humans)
Intrauterine transmission
Milk transmission
Environment contamination
Ingestion of larvae  larvae penetrate intestine  migrate to liver via portal circ  lung via vena cava  Alveoli  
development  coughed up  swallowed  develop into adults in intestines  ova passed in feces

Toxocaris leonina (canids and felids)
Ingested via intermediate host
Hepatopulmonary migration does not occur
Lesions
Canine multifocal eosinophilic gastroenteritis
Visceral larval migrans
Obstruction if rapid die off of worms
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Hookworms
Hemorrhagic 
enteritis

7-182
Hookworms
Hemorrhagic enteritis
SI dog
Where hookworms have detached, hemmorrhage is present

Hookworm
Death by exsanguination
Proximal small intestine
Dogs
Ancylostoma (Zoonotic)
Uncinaria
Ruminants
Bunostomum
Pigs
Globocephalus
Humans
Ancylostoma
Necator
Life Cycle
Larvae 1-3
Feed on environmental bacteria
3rd Stage larvae infective
Enter host via ingestion or direct dermal penetration
Entry  pulmonary migration  somatic tissue/ mucosal tissue  uterus
Larvae may be present in colostrum
Intestine is final destination  eggs produced



Trichuriasis (Whipworms)
Anterior ends long and slender
Cecum and colon
Direct life cycle
The whip head invades and attaches to the mucosa of the cecum, colon and rectum
Ingests blood but anemia is rarely a problem
Bloody diarrhea may be present
Horses do not have whipworms
Eggs
Elongate, football shaped, bi-operculate

Strongyloidosis
Free living and parasitic forms
Enteritis can be severe
Larvae or larvated eggs in feces
Dogs
Stongyloides stercoralis
Zoonotic
Strongyloides spp
Pigs, horses, cats
Larvae may enter host by skin penetration
May be acquired in utero and through colostrum and milk
Larvae migrate to bloodstream and lungs  Access alveoli  to bronchi  pharnx  Intestines  larvae reside in 
superficial mucosa  villous atrophy and crypt hyperplasia

Diarrhea and hypoproteinemia, weight loss, dehydration, 

Rhabditiform dermatitis may develop

Trichostrongylyus
Nematodes
Direct life cycle
3rd stage larvae killed in abomasum
Burrow in between crypt enterocytes
Don’t penetrate BM
Crypt hypertrophy followed by villous atrophy
Protein losing enteropathy

Nematodirosis
Nematodes
Cranial small intestine
Direct life cycle
Larvae in ova are resistant to cold temperatures
4th and 5th stage larvae reside in deeper layers of the mucosa
Villous atrophy

Cooperiosis
Reside between villi causing pressure necrosis

Oesophigostomum
Nodular worms
Ruminants- O. columbrianum, O. radiatum



Pigs- O. dentatum
Subserosal mineralized nodules
Occasional cause of intussusceptions

Pinworms
Oxyuris equi
Occupy lumen of distal intestine of horses
Rectal pruritis, lay eggs in perineal region
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Cestodiasis
SI fur seal

7-185
Cestodiasis
SI fur seal
Segmented tapeworms are present in this otherwise normal intestine

Cestodes
2-3 hosts to complete life cycles
Attach to gut walls by scolex
Horses
Anoplocephala spp
Ruminants
Moniezia spp
Dogs and Cats
Diphyllobothrium
Dipylidium
MEsocestoides spp (dogs)

Taenia and Echinococcus
Carnivores are definitive hosts
Intermediate hosts
Larvae reside in viscera and body cavities of ruminants, pigs, horses, rodents
Humans can also be affected

Trematodes
Nanophyetus salmincola
Snail and a fish as intermediate hosts
Carries the rickettsia of Salmon poisoning
Hemorrhagic enteritis



Alaria spp

Innocuous in dogs and cats
Mesocercariae can cause damage during migrations

Paratenic hosts are frogs, snakes, and mice

Schistosomiasis

Granulomatous intestinal lesions
Protein loss secondary to parasites presence in mesenteric veins after migration through the liver

Acquired by direct penetration by cercariae

Acanthoplocephalans
Thorny-headded worms of pigs
Macracanthorhynchus hirudinaceus
SI parasite with arthropod intermediate host
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Lymphoma (LSA)
Colon cat

7-186
Lymphoma (LSA)
Colon cat
Numerous submucosal nodules contain neoplastic lymphocytes
Mucosal epithelium is intact and not ulcerated

Dogs and cats
Dogs
Adenomas or ployps
Adenocarcinomas
Leiomyoma/sarcoma
Lymphosarcoma
5-7% are GI
Usually epitheliotrophic
T cell
Cats
LSA
Mastocytoma
Adenoma
Adenocarcinoma
Carcinoids
Humans
B cell lymphoma
Sheep
Adenocarcinoma
Virus induced
Cows
LSA of GI most common
Horses
Rare LSA
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Mast cell 
tumor
SI cat

7-187
Mast cell tumor
SI cat
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