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SCIVAC (Asociaţia italiană pentru 
animale de companie) este o organizaţie 
profesională italiană cu sediul în Cremona. 
Obiectivul general al SCIVAC este de 
a îmbunătăţi îngrijirea veterinară a 
animalelor de companie, specializarea 
medicilor veterinari, prin colaborarea cu 
cei mai mai buni specialişti, tehnologii 
avansate într-o locaţie de excepţie - 
Palazzo Trecchio - din Cremona, unde 
se organizează cursuri, workshop-uri şi 
seminarii la un înalt nivel ştiinţific şi 
profesional.
Palazzo Trecchi este o clădire  istorică 
situată în centrul oraşului Cremona, fiind 
una dintre cele mai importante clădiri 
din perioada Renaşterii în Cremona, care 
a găzduit, prin urmare, regi, împăraţi, 
episcopi, distinşi bărbaţi şi lideri, printre 
care Louis XII al Franţei, Charles V al 
Spaniei şi Giuseppe Garibaldi. În jurul 
anului 1840, arhitectul Brilli a renovat 
palatul în stil neogotic la comanda 
marchizului Manfredo Alessandro 
Trecchi. Faţada este acum decorată 
cu elemente gotice şi maure, cum ar 
fi friza orizontală mare şi crenelurile 
încoronării. În curte arcadele sunt 
susţinute de optsprezece coloane de 
marmură roşie, Verona. Astăzi, palatul 
găzduieşte întâlniri, împreună cu 
evenimente publice şi private. Acesta este 
sediul Asociaţiei SCIVAC. 
Organizarea de evenimente şi cursuri 
practice dedicate educaţiei veterinare are 
certificat ISO9001;2008 din 18 februarie 
2004, iar lectorii sunt diplomaţi ai 
Colegiilor europene sau americane.

Cooperarea dintre companii de top din 
industria de sănătate animală asigură 
un standard ridicat al echipamentelor 
utilizate în timpul cursurilor.
În fiecare an, SCIVAC organizează 
Congresul anual la Rimini, o locaţie 
de excepţie, cu un program interesant 
şi ospitalitate italiană. Din acest an, 
în urma colaborării dintre SCIVAC şi 
AMVAC, membrii AMVAC au reducere la 
Congresul de la Rimini şi la workshop-
urile organizate în timpul anului. De 
asemenea, mai sunt multe proiecte pe cale 
de realizare între cele două organizaţii 
profesionale. 
Mai multe detalii puteţi găsi pe site-ul 
www.palazzotrecchi.it.

Dr. Valentin Nicolae
Redactor-şef
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Semne frecvente ale hipertiroidismului la pisică
Scădere în greutate, poliurie, polifagie, polidipsie, hiperactivitate, 

tahicardie. În unele cazuri pot apărea: vomă, diaree, anorexie, hiperten-
siune arterială, alopecie, vocalizare crescută, intoleranţă la căldură.

Patogeneza
Unele studii arată că hipertiroidismul la pisică apare ca urmare 

a hiperplaziei nodulare benigne însoţite şi de hipersecreţia hor-
monilor tiroidieni: tiroxina (T4) şi triiodotiroxina (T3). Inhibarea 
secreţiei de TSH (hormonal de stimulare tiroidiană) determină o 
atrofie a glandei tiroide.

Există cazuri rare când boala apare ca urmare a carcinomului 
malign tiroidian.

Glanda tiroidă utilizează iodul pentru producerea hormonilor 
care ajută la reglarea metabolismului, temperaturii corpului, ten-
siunii arteriale, bătăilor inimii, funcţiilor gastrointestinale.

Hipersecreţia de hormoni tiroidieni este determinată şi de consumul 
crescut de iod din diferite surse de nutriţie: recompense, hrana altor 
animale, resturi de mâncare etc. Absorbţia crescută de iod determină 
creşterea în volum a glandei tiroide, producând în acest mod cantităţi 
excesive de hormoni tiroidieni care induc boala multisistemică.

Factorii de risc: utilizarea litierei, dormitul pe covor, expunerea la pro-
duşi din ignifugare polibromuraţi, consumul de izoflavonoide din soia, 
consumul de Bisfenol-A din hrană, preferinţa pentru hrana la conservă, 
expunerea la insecticide, lipsa de medicamente antiparazitare, hrănirea cu 
hrană pentru puiuţi, frecvenţa crescută a curăţării covorului, expunerea 
la gazul de la şeminee ani la rând, vârsta înaintată.

Diagnosticul
Diagnosticul este dat prin:
n prezenţa unuia sau mai multor semne tipice;
n concentraţie serică crescută de tiroxină (T4).
Evaluare iniţială:
n Istoric şi examen clinic;
n �Se examinează tot ce este aparent sănătos la pisicile cu vârsta 

de peste 7 ani;
n Evaluarea semnelor clinice.
Evaluare standard:
n Hemoleucograma completă;
n �Profil biochimic, inclusiv dozarea hormonului T4 (tiroxină) 

şi teste ale funcţiilor renale.
Evaluare ulterioară (figura 1)

Tratamentul
Înainte de a se alege metoda terapeutică, este recomandat ca 

pisica bolnavă să fie evaluată pentru diagnosticul diferenţial cu 
alte boli, în special cele renale şi cardiace.

Hipertiroidismul poate fi tratat medical (terapia medica-
mentoasă), chirurgical (tiroidectomie), cu izotopi radioactivi 
(I 131), dar şi nutriţional prin hrănirea cu dieta Hill’s Feline 
y/d (hrană cu cantitatea de iod restricţionată).

În cazul în care medicul veterinar optează pentru tratamentul 
nutriţional cu dieta Hill’s y/d Feline, se recomandă obligatoriu 
întreruperea tratamentului cu medicamente înainte de a se 
începe hrănirea cu y/d Feline. Avantajul tratamentului nutriţi-
onal este că elimină efectele secundare determinate de terapia 
medicamentoasă: tulburările gastrointestinale şi modificările 
hematologice. 

Pe parcursul tratamentului nutriţional se vor efectua:
Reexaminări iniţiale la 4,8 și 12 săptămâni după ce ia sfârşit 

perioada de tranziţie urmărindu-se: istoricul bolii, examenul 
clinic (inclusiv SCF), analiza biochimică (uree, creatinină, T4), 
analiza urinei.

Reexaminări pe termen lung, la fiecare 6 luni: istoricul 
bolii, examenul clinic (inclusiv SCF), analiza biochimică (uree, 
creatinină, T4), analiza urinei.   n

Hipertiroidismul la pisică
Hipertiroidismul la pisică este cea mai frecventă endocrinopatie diagnosticată 
la pisici. Recent, medicii veterinari au descoperit că 10% dintre pisicile cu vârsta 
de peste 9 ani suferă de hipertiroidism. Se pare că prevalenţa  hipertiroidismului 
creşte o dată cu înaintarea în vârstă.

1. Edinboro CH et al, 2004. Studiul epidemiologic al relaţiei dintre consumul 
hranei comerciale la conservă şi riscul apariţiei hipertiroidismului la pisici.

2. Kraft W, Buchler F. Hipertiroidismul: Incidenţa la pisici. Tierraztl Prax Ausg 
K Kleintiere Heimtiere 1999;27:386-8.

3. Symes H, Winter 2008/2009. Hipertiroidismul la pisici. Endocrinologul. Nr. 
90, pp 10-12.
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Feline trichomoniasis

Poching Pan
Northern Animal Clinic 

Hong Kong

Correspondence: 
Dr. Poching Pan 

Room G, 11/F, Paris Court, 
Sheung Shui Town Centre, 

Sheung Shui, N.T ,  
Hong Kong

Feline trichomoniasis is an emerging disease. In the past two decades, several investigators have recognized an 
association between feline large bowel diarrhea and trichomonad infection. Feline trichomoniasis is caused by 
Tritrichomonas foetus. The clinical signs of Tritrichomonas foetus in cats can be variable, ranging from asymptomatic 
infection to prolonged and intractable diarrhea which in some cases may wax and wane. The predominantly large 
bowel diarrhea typically presents with increased frequency of defecation, the passage of semi-formed to liquid often 
foul-smelling faeces, sometimes containing fresh blood and mucus. This is the disease now spread to worldwide. 
Case reports from UK, Norway, Greece, Spain, Australia, USA and Korea have been published for last decade.
Keywords: feline trichomoniasis, bowel diarrhea, clinical sign

Abstract

Feline trichomoniasis is an emerging disease. In 
the past two decades, several investigators have re-
cognized an association between feline large bowel 
diarrhea and trichomonad infection. Feline tricho-
moniasis is caused by Tritrichomonas foetus. The 
clinical signs of Tritrichomonas foetus in cats can 
be variable, ranging from asymptomatic infection to 
prolonged and intractable diarrhea which in some 
cases may wax and wane(1). The predominantly large 
bowel diarrhea typically presents with increased 
frequency of defecation, the passage of semi-formed 
to liquid often foul-smelling faeces, sometimes con-
taining fresh blood and mucus. This is the disease 
now spread to worldwide. Case reports from UK, 
Norway, Greece, Spain, Australia, USA and Korea 
have been published for last decade(2-7).

Tritrichomonas foetus is a single celled f lagellated 
protozoan parasite that is known to be a pathogen 
of the bovine reproductive tract. However, feline 
trichomonads are indistinguishable from bovine 
T. foetus in morphology and sequence analysis of 
some rRNA genes(8). Despite of it, there is only one 
research indicated isolates of T. foetus from cattle are 
infectious for the large intestine of cats(9). Most of 
the researches highlight some important biological 
differences between the bovine and feline tricho-
monads, suggesting that spontaneous transmission 
between the two hosts is unlikely(8). 

The parasite is maintained by fecal-oral trans-
mission in cats. Most infected cats are purebred 
or shelter cats. Multiple cats environment is an 
important risk factor for feline trichomoniasis. One 
study shows T. foetus can be cultured from faeces 
containing high concentration of organisms after 
24 hours(10). Another study shows trophozoites of 
T. foetus survived exposure to distilled or tap water 
for 30 minutes, while they survived for at least 
180 minutes in urine. Trophozoites survived for 

30 minutes on dry cat food but survived for 120-
180 minutes in canned cat food(9). The result shows 
that the transmission of T. foetus in cats may occur 
via shared litter box, contaminated water and cat 
food than through exposure to contaminated cat 
litter. In the concern of public health, there are 
only three cases of human infection with T. foetus. 
However, all three people are with impaired immune 
systems(9).

The diagnoses methods for T. foetus in cats now 
include: 1) looking for motile trophozoites in fresh 
faecal smear with saline dilution 2) using the specific 
“InPouch™ TF” culture system or 3) by detection 
of T. foetus ribosomal DNA using PCR method. To 
looking for motile trophozoites in light microsco-
py requires fresh faecal samples. The experienced 
clinicians also help to increase the sensitivity and 
specificity of this method. Pentatrichomonas homi-
nis and Giardia spp., another two trophozoites, can 
be misdiagnosed as T. foetus: T. foetus and Giardia 
spp. are both pathogens in cats leading to chronic 
diarrhea. Although of similar in size (≈10–20μm 
in length), trichomonad trophozoites differ mor-
phologically from those of Giardia spp.(8). Tricho-
monad is presented by spindle shape and moved 
forwardly by undulating membrane. Giardia spp. 
is characterized as a pear shape and the typical 
two “eyes” as “clown face”; T. foetus and P. hominis 
are both trichomonads. Tritrichomonas exhibits 
3 anterior f lagella, however Pentatrichomonas is 
characterized by a predominance of 5 anterior f la-
gella. Anterior f lagella are difficult to enumerate 
in living motile specimens. Therefore, to distingu-
ish tritrichomonads from pentatrichomanads, it 
requires specialized silver-staining techniques for 
adequate viewing(11). Although the method of light 
microscopy method is convenient and inexpensive, 
the sensitivity is only about 13%. 
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The specific “InPouch™ TF” culture system is first 
designed for detecting bovine trichomoniasis. The 
system can also be used in diagnoses of feline tri-
chomoniasis. The culture system is easy-to-use and 
costs much less than PCR method (about 5 USD). The 
sensitivity is about 55%. In cattery or shelter envi-
ronment, it may be a good diagnosed method to save 
money. To maximize the diagnostic utility of culture 
the cat feces should be inoculated into culture within 
a 6 hours period from voiding. The specimens should 
be kept and shipped at room temperature(10).

Definitive diagnosis is established via PCR testing 
for T. foetus DNA. Unlike other two methods, PCR 
testing can detect both live and dead trichomonads. 
PCR testing has the highest sensitivity, but may 
be cost-prohibitive for many cat owners. The cost 
of diagnostic is about 75 USD. The sensitivity can 
be as high as 95% in a good quality control lab. In 
Dr. Jody Gookin’s study, she recommends the fecal 
samples should be as lima-bean size. The loose/ 
diarrheic fresh sample is more possible to detect 
T. foetus than a formed old sample. The faecal 
sample is best collected by deep loop or saline f lush 
with out lubricant and kept unrefrigerated prior to 
testing. The patient should also stop any antibiotic 
treatment for at least 7 days before collecting the 
sample. 

The only known effective treatment for T. foetus 
is ronidazole. Ronidazole is widely used for treat-
ment for pigeons for Trichomonas gallinae infection. 
Oral absorption of ronidazole capsues in cats is 
rapid and complete. The previous recommended 
dosage was 30 mg/kg Q12H. In one study, there 
are cats developing neurological signs when taking 
ronidazole. The neurological signs include ano-
rexia, hindlimb weakness and hyperesthetic etc. 
Cats recovered with out additional treatment from 
days to weeks. It is believed the adverse effects 
of ronidazole reported in dogs may also occur in 

cats. The adverse effect of ronidazole in dogs in-
cludes seizures, opisthotonos, fine tremors, ataxia, 
hindquarter stiffness, dry mouth and gums, mild 
tachycardia and slow and shallow respiration(12). 
Although neurological signs can occur at low do-
sages as well, the cats that received high dosage of 
ronidazole are likely to develop neurological signs. 
Therefore, ronidazole must be compounded to get 
a dose in a suitable size for cats. The mechanism 
of ronidazole neurotoxicity is unknown, formation 
of superoxide and semiquinone radicals from cate-
cholamine-ronidazole oxidation - reduction reaction 
under aerobic condition is proposed. The new study 
shows the half-life of ronidazole was long and there 
was still drug remaining in the plasma 48 hours 
after a single dose. To decrease the risk of drug 
accumulation that may produce neurotoxicity and 
considering the long half-life of ronidazole in cat, 
once-daily administration is replaced by twice-daily 
administration. The recommended treatment of T. 
foetus in feline is now ronidazole 30mg/kg Q24H 
for 14 days(13).

Unfortunately, the treatment does not guarantee 
fully recovery in all infected cats. In Dr. Jody L. 
Gookin’s study, improvement of fecal consistency 
can be immediate and dramatic. The faeces returned 
to normal after complete treatment. Nevertheless, 
relapse of T. foetus after ronidazole treatment can 
be as long as 20 weeks after treatment(14). Moreover, 
in another study shows 88% of cats had resolution 
of their clinical signs within two years of onset of 
T. foetus-related diarrhea. Despite resolution of 
clinical signs, the owners of many cats reported 
subsequent infrequent and short-duration relapses 
of diarrhea(1). This may due to T. foetus or possible 
developing of inf lammatory bowel disease. Since 
ronidazole is not a licensed drug for cats, clinicians 
should discuss with owners about the pros and cons 
of the treatment.   n

1. Foster Derek M., Gookin Jody L., Poore Matthew F., Stebbins Marty E., 
Levy Michael G. Outcome of cats with diarrhea and Tritrichomonas foetus 
infection. Journal of the American Veterinary Medical Association. 2004; 
225:888–892.

2. Gunn-Moore Danièlle A., McCann Theresa M., Reed Nicki, Simpson Kerry 
E., Tennant Bryn. Prevalence of Tritrichomonas foetus infection in cats 
with diarrhoea in the UK. Journal of feline medicine and surgery. 2007; 
9:214–218.

3. Tysnes Kristoffer, Gjerde Bjørn, Nødtvedt Ane, Skancke Ellen. A cross-
sectional study of Tritrichomonas foetus infection among healthy cats at 
shows in Norway. Acta veterinaria Scandinavica.  2011; 53:39+.

4. Xenoulis Panagiotis G., Saridomichelakis Manolis N., Read Sarah A., 
Suchodolski Jan S., Steiner Jörg M. Detection of Tritrichomonas foetus in 
cats in Greece. Journal of feline medicine and surgery. 2010; 12:831–833.

5. Miró Guadalupe, Hernández Leticia, Montoya Ana, et al. First description 
of naturally acquired Tritrichomonas foetus infection in a Persian cattery 
in Spain. Parasitology research  2011; 109:1151–1154.

6. Lim Sun, Park Sang-Ik I., Ahn Kyu-Sung S., Oh Dae-Sung S., Ryu Jae-Sook 
S., Shin Sung-Shik S. First report of feline intestinal trichomoniasis caused 
by Tritrichomonas foetus in Korea. The Korean journal of parasitology. 
2010; 48:247–251.

7. Bissett Sally A., Stone Maria L., Malik Richard, et al. Observed occurrence 
of Tritrichomonas foetus and other enteric parasites in Australian 
cattery and shelter cats. Journal of feline medicine and surgery.  2009; 
11:803–807.

8. Bissett S.A., Gowan R.A., O’Brien C.R., Stone M.R., Gookin J. L. Feline 

diarrhoea associated with Tritrichomonas cf. foetus and Giardia co-
infection in an Australian cattery. Australian veterinary journal.  2008; 
86:440–443.

9. Rosypal Alexa C., Ripley Allyson, Stockdale Walden Heather D., Blagburn 
Byron L., Grant David C., Lindsay David S. Survival of a feline isolate 
of Tritrichomonas foetus in water, cat urine, cat food and cat litter. 
Veterinary parasitology. 2012; 185:279–281.

10. Hale Sophie, Norris Jacqueline M., Slapeta Jan. Prolonged resilience of 
Tritrichomonas foetus in cat faeces at ambient temperature. Veterinary 
parasitology. 2009; 166:60–65.

11. Levy Michael G., Gookin Jody L., Poore Matthew, Birkenheuer Adam 
J., Dykstra Michael J., Litaker R. Wayne. Tritrichomonas foetus and not 
Pentatrichomonas hominis is the etiologic agent of feline trichomonal 
diarrhea. The Journal of parasitology. 2003; 89:99–104.

12. Rosado Terri W., Specht Andrew, Marks Stanley L. Neurotoxicosis in 
4 cats receiving ronidazole. Journal of veterinary internal medicine/ 
American College of Veterinary Internal Medicine  2007; 21:328–331.

13. LeVine Dana N., Papich Mark G., Gookin Jody L., Davidson Gigi S., 
Davis Jennifer L., Hayes Rebecca B. Ronidazole pharmacokinetics after 
intravenous and oral immediate-release capsule administration in healthy 
cats. Journal of feline medicine and surgery. 2011; 13:244–250.

14. Gookin Jody L., Copple Christina N., Papich Mark G., et al. Efficacy of 
ronidazole for treatment of feline Tritrichomonas foetus infection. Journal 
of veterinary internal medicine/ American College of Veterinary Internal 
Medicine. 2006; 20:536–543.

Re
fe

re
nc

es



Anul III • Nr. 7 (2/2012)
14

A practical approach  
to the chronic vomiting patient

Colin F. Burrows 
BVetMed, PhD, Dip ACVIM, 

HonFRCVS 
College of Veterinary 

Medicine,  
University of Florida

Gastrointestinal disorders are a frequent complaint in small animal practice, ranking second only to skin 
disease as a reason for veterinary evaluation. These disorders have a variety of presenting signs which are 
ranked in an approximate order of descending importance and frequency in Table 1. Diarrhea and vomiting 
predominate, but it must be appreciated that like the others listed in Table 1, these are only signs of disease, and 
it is their varying manifestations and combinations that must be utilized to make a differential diagnosis.
Keywords: gastrointestinal disorders, vomiting, diagnosis

Abstract

Most gastrointestinal disturbances are acute and 
reversible, requiring only supportive or symptomatic 
therapy to bring about a remission of signs. Specific 
diagnosis is often unnecessary, but may sometimes 
be extremely important, for example if the vomiting 
is due to infectious disease and other animals are at 
risk. The vomiting patient often presents a decisional 
challenge in this context in that it may be difficult 
to decide whether the animal needs an in-depth di-
agnostic evaluation or if symptomatic therapy alone 
may resolve the complaint.  It should also be borne in 
mind that both acute and chronic vomiting result from 
a wide range of causes, many of which emanate from 
outside the gastrointestinal tract. This is an important 
clinical consideration, since treatment should always 
be directed at the underlying disorder. Nevertheless, 
symptomatic treatment may be essential in some pa-
tients while a diagnosis is pursued.

In contrast to acute disturbances, chronic gastro-
intestinal disorders are rarely self limiting, and, for 
treatment to be effective, it is usually essential to 
establish a specific diagnosis and prescribe appropri-
atetherapy. Most regurgitating patients, for example, 
fall into this category

The stomach: normal  
and abnormal function

The stomach has 3 important functions: 1) to act as 
an adjustable food reservoir, 2) to mix food with gas-
tric secretions and begin the process of digestion, and 
3) to gradually empty this mixture into the intestine 
for final digestion and absorption. In dogs and cats 
gastric disease disrupts these processes and usually 
causes vomiting.

Gastric Filling
The stomach acts as an adjustable food reservoir by 

its ability to increase in volume during a meal without 
an associated increase in intragastric pressure. This 
process, known as accommodation, is mediated through 
vagal inhibitory fibers. Receptive relaxation, another 
term associated with gastric filling, occurs at the time 

a bolus of food actually enters the stomach from the 
esophagus. In this case, vagal inhibitory fibers decrease 
lower esophageal sphincter pressure and fundic contrac-
tions to allow an individual bolus to enter without an 
increase in pressure (Figure 1). Failure to relax occurs 
in both inflammatory and neoplastic gastric disease 
and causes an increase in intragastric pressure with 
associated pain, nausea and vomiting.

Gastric Secretion and Digestion
The stomach secretes hydrogen ions, sodium, potas-

sium, chloride and water, as well as pepsinogen, lipase 
and varying quantities of mucus into its lumen. Gastric 
secretion depends on the cellular mass of the various 
mucosal secretory elements, the action of neural and 
hormonal agonists and antagonists and the meal vo-
lume (Figure 2). Gastric juice is enzyme rich and fluid 
begins the process of protein and fat digestion in the 
stomach.

The interdigestive pH of the canine stomach ranges 
between 3 and 6.5 and usually only falls when acid se-
cretion is stimulated by the sight, smell or taste of food 
(the cephalic phase of gastric secretion) or by stressful 
situations (e.g., sepsis, hypoxia, hospitalization, trau-

Signs of gastrointestinal diseaseTable 1

Diarrhea
Vomiting
Change in Appetite
Tenesmus
Abdominal Pain
Salivation
Dehydration
Hematochezia
Weight Loss
Shock
Regurgitation
Anemia
Dyschezia
Flatus
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ma). This species difference explains, at least in part, 
the lower incidence of peptic ulcer disease and reflux 
esophagitis in the dog and cat as compared to man.

Acid is secreted into the gastric lumen by the pari-
etal cells. For each hydrogen ion secreted a molecule 
of C02 is generated. This is converted to bicarbonate 
and enters the interstitial fluid from where it is taken 
up by mucosal capillaries. Most of this bicarbonate is 
secreted into the gastric lumen to protect the mucosa 
from acid damage, while the remainder reaches the 
systemic circulation and is later excreted in the urine. 
This is known as the “alkaline tide” (Figure 3).

Gastric secretion has 3 phases: 1) cephalic 2) gastric 
and 3) intestinal. Secretion is stimulated by a complex 
interaction between histamine, cholinergic vagal fibers 
and gastrin-secreting “g” cells in the antrum. 

Electrolytes [Na+, K+, CI-] are an important component 
of gastric secretion, with water passively following 
secretion of these ions. The proteolytic enzyme pepsi-
nogen is released from Chief cells in the gastric gland. 
Pepsinogen is converted to pepsin in the lumen, is 
active at an acid pH, and begins the process of prote-
in digestion. Canine and feline gastric epithelial cells 
contain lipase that is released into the gastric lumen 
during the gastric phase of digestion. 

Gastric secretion is inhibited by acid (low pH) bathing 
the antral mucosa. Secretion is also inhibited by acid, 
fat and hyperosmolar solutions bathing the duodenal 
mucosa. These feedback mechanisms ensure that gastric 
secretion is proportional to need.

Acid secretion may be either increased, or decreased 
in gastric disease. Increased secretion contributes to 
peptic ulceration which occurs less frequently in domes-
tic animals than in man. Many species are infected with 
bacteria of the genus Helicobacter which causes acid 
hypersecretion and ulceration in susceptible individu-
als. Chronic gastric inflammation, in contrast, reduces 
the parietal cell mass which results in a corresponding 
decrease in secretory ability.

The Gastric Mucosal Barrier
The reason why the stomach does not digest itself 

has intrigued philosophers, physiologists and clinicians 
for many years. It is attributed to the “gastric mucosal 
barrier”, a phenomenon that has been defined as “the 
structural and functional protection of the mucosa 
against its own secreted acid and pepsin”.

Structural components include: 1) surface mucus, 2) 
bicarbonate secreted by gastric epithelial cells, 3) the 
epithelial cell membranes themselves which possess 
a relative impermeability to ions, 4) gastric mucosal 
blood flow, 5) Prostaglandins and cytoprotection, and 
6) the basal membrane. Salivary epidermal growth 
factor also contributes to mucosal strength. Barrier 
strength has been shown to be increased by some Pros-
taglandins (PGE2), an observation that has been used 
in the development of some anti-ulcer drugs, and with 
the COX2 selective non-steroidals. Other substances 
such as ethanol, bacterial endotoxin, bile salts, and 
those non-steroidal anti-inflammatory drugs that are 

Figure 1. Receptive relaxation of the canine stomach

Figure 2. Effect of amount of food on canine gastric acid secretion

Figure 3. Schematic diagram of the vascular organization in enzymatic 
mucosa (right) and the proposed mechanism for vascular transport of 
HCO3- toward the surface mucus cells from deeper within the mucosa 
(insert left)



Anul III • Nr. 7 (2/2012)
16

predominantly COX1 selective (e.g. flunixin, aspirin, 
indomethacin and ibuprofen) disrupt the barrier. Gas-
tric parasites and foreign bodies disrupt the barrier by 
direct damage to epithelial cells. Uremia also disrupts 
the barrier through the cytolytic effect of NH3 produced 
by the bacterial degradation of urea.

Mucosal damage allows H+ to leak back into the 
mucosa. As H+ accumulates, intracellular buffers are 
gradually saturated and cell pH decreases to result 
in injury and cell death. Damaged mast cells release 
histamine which disrupts mucosal blood vessels. The 
result is local ischemia, hypoxia, vascular stasis, and 
leakage of plasma proteins and blood into the lumen 
(Figure 4).

Disruption of the barrier causes acid back-diffusion 
and gastritis (Figure 4) which is associated with decre-
ased secretion, decreased motility, increased resistance 
to distention, and inhibition of emptying. Vomiting 
is the almost invariable outcome. Mucosal damage is 
often severe in the dog and cat as evidenced by the high 
incidence of hematemesis in these species.

Gastric Motility and Emptying
The stomach receives and stores food, mixes it with 

gastric secretions and delivers the resulting mixture 
into the duodenum. As a motor unit, the stomach has 
two separate components, a proximal receptacle (the 
fundus and body) and a distal ‘pump’ (the antrum) 
which mixes gastric contents and delivers them to the 
duodenum at a constant rate (Figure 5). The pylorus 
is a low-pressure sphincter that has little or no role in 
regulating the emptying of liquids, but is important 
in preventing large food particles from entering the 
duodenum.

The stomach empties when intragastric pressure 
exceeds duodenal pressure and pyloric resistance. The 
emptying of liquids occurs when intragastric pressure 
exceeds duodenal pressure and is brought about by slow 
(about 1 per minute) rhythmic fundic contractions.

The rate of emptying of digestible solids (which must 
first be broken down to a semi-liquid form) is a func-
tion of antral contractile activity, pyloric pressure and 
duodenal resistance.

Gastric contractile activity begins in the middle of the 
stomach. The maximum rate of contraction is deter-
mined by the slow wave frequency (~ 5/minute in the 
dog and cat). Contraction is stimulated by a number of 
factors including gastric distention, neural impulses, 
and the release of hormones such as cholecystokinin 
from the small intestine.

Gastric emptying is influenced by the physical and 
chemical composition of a meal. Digestible and non-
digestible solids empty by different mechanisms. Di-
gestible solids are reduced in size to fine particles (less 
than 2 mm in diameter) by the grinding and mixing 
of the distal antrum (Figure 6). These particles are 
suspended in fluid and the resulting liquid suspension 
is emptied into the duodenum. In a dog fed its caloric 
requirements once daily the stomach should empty 
within about 12 hours of eating. Vomiting food after 

Figure 4. The normal and the broken barrier

Figure 5. Schematic of stomach showing motor functions of each region. 
The proximal part is designed to adapt to entrance of food without an 
increase in pressure, and the distal part is concerned with vigorous motor 
activity to empty the organ

Figure 6. Schematic representation of the factors that may be involved in 
the intragastric digestion and in the sieving of food by the antropyloric 
pump

gastroenterologie
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this suggests delayed gastric emptying.  Non-diges-
tible solids also trigger antral motility but most are 
impervious to mechanical grinding and are the last 
components of the meal to leave the stomach. This 
is carried out by the very strong contractions of the 
migrating motility complex, the appearance of which 
in omnivores and carnivores signals the onset of the 
fasted interdigestive state.

The rate of emptying is determined by receptors in the 
proximal small intestine for [H+], osmolality, fatty acids, 
and tryptophan. Stimulation of these receptors initiates 
neurohumoral inhibition of antral motility and pyloric 
function. The purpose of this complex mechanism is 
to ensure delivery of energy to the proximal small 
intestine at a constant rate for subsequent digestion 
and absorption. Thus, the final determinant of gastric 
emptying is the caloric content of the meal.

Gastric motility is disrupted in a variety of inflamma-
tory and neoplastic diseases of the stomach and small 
intestine. This delays gastric emptying and may cause 
vomiting; gastric outlet obstruction caused by distal 
antral or pyloric lesions has the same effect.

Vomiting
Vomiting, defined as “the spontaneous ejection 

of gastric and duodenal contents through the 
mouth”, is a complex reflex act that requires the coor-
dinated effort of the gastrointestinal, musculoskeletal 
and nervous systems, all of which are mediated through 
the emetic center in the medulla (Figure 7).

The vomiting center is activated by afferent vagal 
impulses from many parts of the body. Known stimuli 
of the emetic center are shown in Table 1. Emetic sub-
stances and labyrinthine stimulation (motion sickness) 
do not stimulate the emetic center directly, but act via 
the chemoreceptor trigger zone (CRTZ), a group of 
cells in the floor of the 4th ventricle. The blood-brain 
barrier is permeable at the CRTZ which is stimulated 
by emetic substances, such as apomorphine, some che-
motherapeutic agents (e.g. adriamycin and cisplatin) 
and the “toxins” of uremia and ketosis that are carried 
in the blood.

Some substances such as ipecac, copper sulfate and 
staphylococcus toxin cause vomiting by direct gastric 
stimulation.

Vomiting begins with signs of depression or anxiety, 
followed by hypersalivation and excessive swallowing 
(nausea). During this time, retroperistalsis forces 
jejunal and duodenal contents into the stomach. This 
is followed by retching, which consists of forceful 
contractions of the abdominal muscles and diaphragm 
against a closed glottis. During retching the lower 
esophageal sphincter relaxes and gastric contents pass 
into the esophagus. The final act consists of expulsion 
of this material to the exterior. As vomitus passes 
through the pharyngeal cavity, the glottis remains 
closed to prevent inhalation and the orifice between 
the pharynx and nasopharynx closes to prevent nasal 
regurgitation.

Severe and prolonged vomiting causes dehydration 
along with loss of sodium, potassium and chloride. 
Hyponatremia may develop when the patient drinks 
excessively. Hypokalemia results from excessive renal 
potassium excretion, loss of gastric and duodenal fluids, 
and lack of intake. Large quantities of potassium may 
be lost in the urine in an attempt to conserve body 
sodium. Muscle wasting and ileus are frequent sequela 
to hypokalemia.

Acid-base status in the vomiting animal depends on 
the source of fluid loss. Loss of gastric juice from vomi-
ting in prolonged gastric outlet obstruction is likely to 
cause major losses of hydrochloric acid. This results in 
hypochloremia, high serum bicarbonate concentration 
and metabolic alkalosis. Paradoxical aciduria may be 
observed as the kidneys preferentially absorb bicarbo-
nate to defend against a chloride deficit. This occurs 
in only about 10% of vomiting patients. If excessive 
duodenal fluid is lost, blood pH may be either normal 
(60%) or low (30%) from the loss of bicarbonate-rich 
duodenal fluid.

Vomitus usually has an acid pH and may be composed 
of any combination of food, bile, blood or mucus. The 
presence of food and its state of digestion will depend 
on dietary composi tion, on gastric secretion and moti-
lity, and the time that has elapsed since ingestion.

Although most clients associate vomiting with gastric 
disease, it is impor tant to realize that chronic vomiting 
is merely a sign, albeit an important one, of a variety of 
gastrointestinal, intra-abdominal, systemic, metabolic 
and neurologic disorders (Table 3). In most patients 
however, vomiting is associated with gastric or proximal 
small intestinal disease

Chronic vomiting or regurgitation?
Most clients are unable to differentiate vomiting from 

regurgitation and the vast majority of dogs with regur-
gitation are presented for diag nosis and treatment of 
‘vomiting’.  Differ entiation is critical however, and can 
usually be accomplished by means of a careful history.  
Differences between regurgitation and vomiting are 
sum marized in Table 2. The first and most impor tant 
question in this process is to ask the client to explain 
in his or her own words exactly what happens when the 
dog vomits. The clinician should be alert for words that 
denote an active process, such as retching or heaving, 
or the premonitory signs of vomiting such as restless-
ness and ptyalism. In most pati ents regurgitation is 
virtually an effortless act and may even occur, for 
exam ple, during periods of sleep or play.

The age of the patient is also helpful in differentiation 
in that younger animals, especially those in which the 
problem develops at or soon after weaning are more 
likely to have a hereditary disorder that causes regur-
gitation, such as primary megaesophagus or a vascular 
ring anomaly. The history might also reveal that the 
animal has ingested abrasive or caustic material that 
may have resulted in esophagitis, or that the animal 
has recently been anesthetized which may have allowed 
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reflux of acid gastric contents into the esophagus.  In 
contrast to animals with megaesophagus, swallowing 
is very painful in such patients and they are usually 
anorexic and salivate excessively.

The history should also permit differentiation of 
regurgitation from the dysphagia and immediate expul
sion of ingesta from the pharynx that occurs in animals 
with pharyngeal motor dysfunction or the uncommon 
disorder of cricopharyngeal achalasia.  

A careful history will also differentiate regurgitation 
and vomiting from the spurious vomiting associated 
with tonsillitis. This is a common complaint in minia-
ture and toy breeds which gag or cough up mucus and 
saliva that is too painful to swallow. Examination of the 
oropharynx in such patients reveals an accumulation 
of white frothy mucus in the oropharynx and enlarged 
hyperemic tonsils.

The vomiting patient
History
A careful history and physical examination are critical 

in the chronically vomiting patient in that they help 
to pinpoint the probable cause or at least the appro-
priate underlying organ system and the direction of 
subsequent diagnostic and therapeutic maneuvers.

Important questions to the owner of a vomiting dog 
are given in Table 4. Most important is to establish 
whether the patient is regurgitating or vomiting, the 
appearance of the vomitus, and the relationship of 
vomiting to feeding. The age of the patient may also 
be of diagnostic benefit (Table 5).

Blood, bile, mucus or food in varying stages of diges-
tion may be found in the vomitus. Blood may be either 
fresh or digested (coffee grounds) and its presence 
suggests gastric mucosal damage. Bile, characterized 
by a yellow or greenish color, is not at all unusual since 
vomiting begins with jejunal retroperistalsis and small 
intestinal contents are swept into the stomach before 
the actual act of expulsion. Mucus in the vomitus is 

Vomiting or regurgitation? A checklist for differentiationTable 2

Regurgitation 

Passive process. Sometimes almost effortless expulsion of esophageal 
contents                  

Few additional premonitory signs except ptyalism in esophageal inflam-
matory or obstructive disease       

Semiformed food material is usually obvious and may smell “fermented” 

Often contains mucus (saliva), blood is rare. Never bile-stained

pH of esophageal contents variable - unreliable indicator

Vomiting

Active process usually with vigorous abdominal contractions (retching)

Premonitory signs pronounced 
These include: ptyalism, pacing, swallowing,
tachycardia (nausea)

No characteristic consistency

Varies from freshly ingested food to liquid ± bile, blood and mucus
May contain grass

pH of gastric contents variable - unreliable indicator

General causes of chronic vomiting  
in the dog and cat

Table 3

Stimulation from higher centers
n Psychogenic vomiting
n CNS tumor
n Increased intracranial pressure
n Encephalitis
n Limbic epilepsy
Stimulation from the cerebellum
n Motion sickness (rotation or unequal input from the labyrinths)
n Vestibular disease
Stimulation from the viscera
n Gastric distention or inflammation
n Intestinal distention and/or obstruction
n Enteritis (duodenitis, jejunitis, ileitis)
n Colitis
n Injury to kidneys, ureters, prostate or uterus
n Torsion of a viscus
n Peritonitis
n Pancreatitis
n Hepatitis
n Ileus
n Constipation and colonic distention
n Gastric, intestinal or pancreatic tumor
Stimulation from extra-visceral sources
n Pharyngitis and tonsillitis
n Heartworm disease (cat)
Effect of drugs or toxins
n Uremia
n Ketosis
n Chemotherapeutic agents (e.g. adriamycin, cisplatin)
n Cardiac glycosides       
n Antimicrobials (eg. erythromycin, tetracycline)
n Hepatic encephalopathy

gastroenterologie
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the rule rather than the exception and comes from 
either swallowed saliva, or from the gastric or small 
intestinal mucosa.  

The presence of blood, for example, is usually a se-
rious prog nostic sign suggesting a bleeding ulcer or 
tumor, uremic gastritis, or at the least, severe erosive 
gas tritis. The presence of bile is not unusual, but the 
regular vomiting of bile-stained mucus, especially in 
the early morning, should suggest reflux gastritis.

A meal sufficient to supply total daily caloric requi-
rements is normally emptied from the stomach within 
7-10 hours of ingestion so the presence of food in the 

vomitus, its state of digestion and most importantly, 
the time of vomiting after feeding are critical.  Food in 
the vomitus more than 10 hours after a meal suggests 
the presence of gastric outlet obstruction or a gastric 
motility disorder and the need for diagnostic studies 
to be focused on those parts of the gut likely to be in-
volved in the obstructive process, namely the stomach, 
pylorus, proximal duodenum and pancreas.

The frequency and duration of vomiting may vary 
from weeks to years. Chronic vomiting of several 
months duration without some loss of body weight 
or condition is unusual.  The more weight that is lost, 

Important questions for the owner of the vomiting patientTable 4

QUESTION    INTERPRETATION

Describe act  Vomiting or regurgitation?

Appearance of the vomitus Mucus - salivary or gastric 
    Bile - reflux from small intestine or reflux gastritis
    Blood - state of digestion; tumor or ulcer if chronic
    Food - state of digestion
    Grass - nonspecific sign.  If animal has begun to eat a lot of grass, it might suggest abdominal disease

Duration   Acute or chronic?

Frequency   Severity

Relationship to eating  Outlet obstruction or abnormal motility if vomiting consistently more than 7-10 hours post-prandial

Diet and opportunity to Dietary sensitivity, toxic gastritis, foreign body
eat spoiled food or to
scavenge

Major causes of chronic vomiting in the dog and cat grouped according to ageTable 5

Young animals
Gastrointestinal parasites (roundworms, hookworms)
Partial intestinal obstruction (foreign body, tumor)
Chronic gastritis
Gastric foreign body
Adrenal insufficiency (dogs)
Chronic enteritis 

Mature animals
Gastrointestinal parasites (Physaloptera, Giardia)
Pancreatitis
Chronic gastritis
Gastric or small intestinal foreign body
Enteritis or colitis
Gastric outlet obstruction (dogs)
Gastric or small intestinal tumor
Adrenal insufficiency (dogs)
Abdominal disorders (e.g. peritonitis, prostatitis, pyometra)

Ketoacidosis
Central nervous system disorders (encephalitis, trauma, vestibular 
disease)
Liver disease
Uremia

Old animals
Uremia
Gastric or small intestinal tumors
Dietary indiscretion
Pancreatitis
Chronic gastritis
Gastric ulcer
Enteritis or colitis
Abdominal disorders (prostatitis, pyometra)
Ketoacidosis
Liver disease
Central nervous system disorders
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then the more severe the prognosis, especially if the 
frequency is increasing and the appetite continues to 
decrease.

If the patient has concomitant diarrhea then dia-
gnostic efforts should be focused on the intestinal 
tract, for it is likely that the vomiting is secondary to 
underlying intestinal disease.

Physical Findings
The degree of hydration and vital signs may be 

sufficiently abnormal to necessitate symptomatic 
and supportive therapy while a diagnosis is pursued. 
The results of the physical examination will depend 
upon the underlying cause. The state of nutrition 
and overall appearance of the patient should suggest 
the severity and chronicity of the disease process.  
Abdominal palpation should always be thorough 
and may reveal a possible cause such as a mass or 
localized pain, thickened intestinal wall or dilated 
intestinal loop.

Diagnostic Studies
Diagnostic studies and their possible results are 

listed in Table 6. Uremia is a common cause of chro-
nic vomiting, especially in the older patient and it is 
advisable to rule out this diagnosis before pursuing 
other possibilities. A decrease in serum potassium and 
chloride and an increase in total CO2 suggest loss of 
gastric juice and gastric outflow obstruction. 

Survey and upper gastrointestinal contrast studies 
assume greater importance in the chronically vomi-
ting patient in that they help to diagnose such causes 
of vomiting as gastric and intestinal foreign bodies 

and intra-abdominal masses. Contrast studies help 
to reveal such causes of chronic vomiting as gastric 
outlet obstruction, gastric nonradiopaque foreign 
body, gastric ulcer, intestinal tumors and foreign 
bodies.  The most important diagnostic procedure 
in the clinically vomiting patient, however, is endo
scopy. Endoscopy allows direct evaluation of the 
esophagus, stomach and proximal small intestine. 
Mucosal abnormalities can be visualized, foreign 
bodies removed, duodenal aspirates obtained for 
diagnosis of giardia, and biopsies taken. A mucosal 
biopsy is essential for diagnosis in the patient that 
is vomiting as a result of gastric or small intestinal 
mucosal disease.  

An exploratory laparotomy should be considered if 
an endoscope is unavailable and the clinical conditi-
ons warrant it. Laparotomy is a legitimate diagnostic 
procedure and if biopsies are taken, allows a specific 
diagnosis to be made.

Treatment
Symptomatic and supportive treatment is indicated 

if dehydration and vomiting are sufficiently severe, 
but in most chronically vomiting patients, treatment 
should be directed at control or elimination of the 
underlying disease.

Treatment will depend on the diagnosis, but could 
range, for example, from the use of corticosteroids and 
cimetidine to treat plasmacytic lymphocytic gastritis, 
through surgical removal of a foreign body to suppor-
tive care of uremia in the patient vomiting because of 
end-stage renal disease.   n

Diagnostic studies in the vomiting patientTable 6

Test					     Interpretation

Hemogram	       
  PCV, Hb, RBC		  Increased - dehydration; decreased - gastrointestinal blood loss
  WBC				    Increased inflammation; decreased - sequestration or loss into gut

Blood chemistries  
Na+, Cl-			   Normal or decreased-outlet obstruction
K+				    Normal in most patients; decreased - outlet obstruction; increased - azotemia or hypoadrenocorticism
Total CO2			   Increased - gastric outlet obstruction; decreased acidosis
BUN				    Increased - gastrointestinal bleeding or azotemia; decreased hepatic insufficiency
Creatinine			   Increased - azotemia
ALT, ALP			   Increased - hepatic disease pancreatitis or intestinal disease
Serum Proteins		  Increased - dehydration; decreased - protein losing enteropathy, ascites
Triglycerides			   Increased - pancreatitis
Amylase/Lipase		  Increased - pancreatitis, azotemia, inflammatory bowel disease
cPLI/fPLI			   Increased in pancreatitis
Radiographic Studies
Survey abdominal films	 Gastric distention, foreign body, mass, visceral displacement, ileus, effusion
Upper gastrointestional	 Delayed gastric emptying, filling defect, foreign body contrast study
Endoscopy and Mucosal Biopsy 	 Direct examination, biopsy of lesion, foreign body removal
Exploratory Laparotomy	 Definitive diagnosis and/or treatment
Urinalysis			   Low specific gravity suggests azotemia
Fecal Exam			  Gastrointestinal parasites

gastroenterologie
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Canine and feline liver disease
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Acute hepatitis and acute hepatocellular degeneration are characterized by focal or diffuse damage to the hepatocyte. 
The causes of hepatocellular disruption are many and varied and are often undetermined. Some of the recognized 
hepatotoxins include chemical solvents like carbon tetrachloride, mycotoxins like aflatoxin, drugs like acetaminophen 
(in the cat), trimethoprim-sulpha antibiotics, certain mushrooms, viruses, and in tropical and subtropical areas, the 
false sago palm fruit (clinically important in the Southeastern United States). Clinical signs, biochemical data and 
histological findings do not usually indicate a specific cause, resulting only in a histologic diagnosis of “toxic” hepatitis. 
Keywords: acute hepatitis, hepatocellular degeneration, hepatotoxins, histologic diagnosis

Abstract

The predominant lesion of acute hepatitis is multifocal 
necrosis of individual hepatocytes associated with abnor-
mal liver enzyme activity. 

Clinical presentation 
Clinical signs are variable and include inappetence, le-

thargy and vomiting. Icterus develops if the hepatocellular 
insult is extensive. 

Differential diagnosis 
n Acute pancreatitis 
n Infectious canine hepatitis 
n Acute gastroenteritis 
n Severe tryptic enteritis (shock gut) 
n Some toxicoses 

Diagnosis 
The predominate biochemical abnormality is an increase 

in ALT and AST, the magnitude of which depends on the 
severity and extent of the hepatocellular damage. The serum 
alkaline phosphatase (ALP) is usually normal or only slightly 
increased early in the disease process. An increase in serum 
bilirubin concentration may occur if a sufficient number of 
hepatocytes have been damaged or destroyed. The patient 
will recover if enough functional liver remains to support 
regeneration. 

A liver biopsy is often neither helpful nor essential in the 
diagnostic evaluation and may be contraindicated by liver-as-
sociated coagulopathies. Histologic examination can be useful 
for assessing the severity and extent of the disease process. A 
liver biopsy is justified if recurrent abnormal ALT/AST values 
have been documented (see chronic active hepatitis). 

Management 
The prognosis is usually good if the inciting cause is remo-

ved, permanent loss of functional mass is less than 50%, and 
the liver has retained the capacity to regenerate. 

Chronic inflammatory liver disease 
Definition/Overview 
The dog and, to a much lesser degree, the cat suffer from 

a variety of chronic inflammatory liver diseases (Table 1).  
All have similar clinical signs. In the dog, chronic hepatitis 
has been associated with leptospirosis, the administration 

of primidone, dilantin and phenobarbital, abnormal copper 
metabolism in Bedlington terriers, Dalmatians and West 
Highland White Terriers, and experimentally induced in-
fectious canine hepatitis. A syndrome of chronic hepatitis 
with intracellular copper retention has also been recognized 
in the Doberman Pinscher and American Cocker Spaniel. 
Chronic hepatitis also has an increased prevalence in York-
shire Terriers, Laborador Retrievers, Cairn Terriers, Great 
Danes, Collies, and West Highland White Terriers. 

Chronic inflammatory liver disease is less common in 
the cat and is primarily associated with bile duct inflam-
mation (cholangiohepatitis). 

Etiology 
The diseases have overlapping histological appearances 

and are mostly of unknown cause. Chronic inflammation, 
however, is believed to result from a one time hepatic 
insult that results in exposure of hepatic antigens and 
an immune mediated response (Figure 1). 

Pathophysiology 
Chronic hepatitis is the best known and most frequently 

diagnosed disorder and is characterized by continuing 
hepatic inflammation, necrosis and regeneration. 

Clinical presentation 
Clinical signs are nonspecific: inappetence and lethargy 

are common complaints. Occasional vomiting, diarrhea 
and pica may also be reported. Icterus may develop termi-
nally. Signs may be chronic and the disease far advanced 
before a diagnosis is made.  

Figure 1. Pathogenesis of hepatocellular injury

gastroenterologie
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Differential diagnosis 
n Infection (bacterial or viral)
n Drug Induced
n Familial
n Cirrhosis
Diagnosis 
The disease is characterized histologically by periportal 

inflammation and fibrosis. More ominous histologic features 
suggestive of progression are implied when confluent areas 
of necrosis are identified that form zones of parenchymal 
collapse and bridge between portal triads and central veins or 
span lobules between portal triads. Chronic hepatitis should 
be suspected when recurrent slight to moderate increases 
in serum ALT and ALP activity are observed, especially in 
susceptible breeds. Continuation of the chronic inflammatory 
process for months to years disrupts normal liver architecture 
and the earlier biochemical pattern of “low-grade” hepatocel-
lular necrosis progresses to one of hepatic insufficiency. The 
disease may be difficult to detect biochemically at this stage 
since serum AST, ALT and ALP activities may be normal or 
only slightly increased. This is due to the loss of hepatocytes 
(hepatocellular drop out/destruction and replacement with 
collagen). A decrease in serum albumin and urea nitrogen 
concentration are suggestive of advanced liver disease. Ear-
lier indicators of liver insufficiency are marked bilirubinuria 

and increased serum bile acids. Disruption of clotting factor 
synthesis may result in bleeding. Histological examination 
of a liver biopsy sample confirms the diagnosis. 

Management 
Treatment is symptomatic and supportive (antioxidants, 

free radical scavengers, immunomodulation, diet). 

Cirrhosis 
Cirrhosis is a diffuse hepatic disease process characterized 

by fibrosis and by an alteration of normal hepatic architecture 
by structurally abnormal regenerative nodules. Cirrhosis is the 
final, irreversible end stage of many chronic liver diseases.  

Etiology
The cause of cirrhosis is varied and is seldom deter-

mined.
Pathophysiology 
Increased hepatic vascular resistance and portal hyperten-

sion result from fibrosis and leads to ascites, hepatic ence-
phalopathy and multiple acquired portosystemic shunts. 

Clinical presentation 
Clinical signs most often include inappetence, ascites 

and encephalopathy. 
Differential diagnosis 
n Metastatic disease 
n Nodular regeneration

Inflammatory disorders of the canine and feline liverTable 1

Dogs Cats

Chronic active/persistent hepatitis Cholangiohepatitis 

     Breed related e.g. Chronic portal triaditis

      Doberman Chronic suppurative triaditis    

      Cocker Spaniel Chronic suppurative cholangiohepatitis    

      Labrador retriever Chronic non-suppurative    

Copper storage hepatopathy Chronic non-suppurative cholangitis

     Dalmatian, Bedlington terrier Chronic major bile duct obstruction

     West Highland white terrier Polycystic liver disease 

Chronic non-suppurative hepatitis Idiopathic hepatic fi brosis

Chronic portal triaditis

Drug-induced hepatitis

Chronic cholangiohepatitis

Chronic cholangitis

Chronic lobular hepatitis

Lobular dissecting hepatitis

Chronic major bile duct obstruction

Idiopathic hepatic fi brosis
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Diagnosis 
Biochemical findings are often subtle. Serum ALT and 

ALP activities may be normal or only slightly increased 
because of the decreased hepatic cell mass. Other bioche-
mical abnormalities reflect the reduced functional capacity 
of the liver and altered hepatic blood flow secondary to 
changes in architecture. Decreased serum urea nitrogen and 
a decreased serum albumin concentration may be noted. 
Increased serum bilirubin concentration is a late indicator 
of liver insufficiency; persistent bilirubinuria will be detec-
ted before jaundice develops. Hematologic changes include 
anemia (chronic gastric bleeding from gastric ulcers caused 
by congestive gastropathy) and red cell morphologic changes 
(poikilocytosis, target cells, spur cells). 

Determination of total serum bile acids (fasting and 
postprandial) is the most reliable test for detecting hepatic 
insufficiency in the anicteric patient. A reduced number 
of hepatocytes and an altered portal blood flow result in 
an increase in peripheral bile acid concentration. 

Jaundice may develop in the cirrhotic patient without 
prior clinical evidence of liver disease and may require 
differentiation from extrahepatic impairment of bile flow. 
The increased total serum bilirubin concentration is often 
lower (usually <6 mg/dL) in the cirrhotic patient than in 
the patient with extrahepatic biliary obstruction. The 
absence of a marked increase in ALP activity, a decrease 
in BUN or a decrease in the serum albumin concentration 
support a diagnosis of cirrhosis. 

Histologic confirmation of cirrhosis is important since 
on visual inspection cirrhosis may resemble metastatic 
disease or nodular regeneration. 

Management
Supportive measures are aimed at controlling the 

complications of chronic liver failure, such as hepatic 
encephalopathy and secondary infection from increased 
bacterial translocation.

Feline hepatic lipidosis 
Definition/Overview 
Feline hepatic lipidosis is a syndrome that can be either 

a primary idiopathic condition or secondary to a variety of 
common diseases of cats. Hepatic lipidosis is the most com-
mon liver disease of the cat accounting for approximately 50% 
of diagnoses. The disorder accounts for approximately 10% 
of liver-related deaths in this species. Other names include 
feline fatty liver syndrome, steatosis and fatty liver. 

Etiology 
A variety of factors have been proposed as potential eti-

ologies, none of which, however, have been confirmed. A 
multifactoral pathogenesis leading to malnutrition is likely. 
The major risk factor is obesity and a prolonged reduction of 
food intake but obesity is not universally present in affected 
cats. Anorexia may be caused by concurrent disease, dietary 
change, or decreased food intake. Environmental stress is 
potentially an additional important risk factor. 

Pathophysiology 
The exact pathogenesis remains to be defined. Decrea-

sed caloric intake causes a negative nitrogen balance. Fatty 
acids are mobilized from tissue stores and transported to 

the liver. Decreased protein metabolism and amino acid 
availability means that there is insufficient apoprotein 
to facilitate its removal and fat accumulates in the hepa-
tocyte. This decreases the ability of the cell to function 
and liver function slowly decreases. 

Clinical presentation  
Most afflicted animals are two years old or older. Cats 

with secondary hepatic lipidosis tend to be older than cats 
with idiopathic hepatic lipidosis. There is no apparent bre-
ed or gender predisposition, but older females seem to be 
more at risk. Affected cats are commonly obese and/or have 
experienced a stressful event of some type (e.g. a change 
in environment or concurrent disease). This is followed by 
anorexia and rapid weight loss. Anorexia persists and the 
cat is presented for veterinary evaluation usually between 
one and three weeks after onset. Jaundice develops in most 
cats and is usually evident on presentation.

At examination cats are depressed, dehydrated, and 
icteric and show varying degrees of muscle wasting. Fat 
pads remain intact, however, reflecting the cat’s inability 
to mobilize fat in this disease and the marked muscle 
breakdown for gluconeogenesis. Hepatic encephalopathy 
may be related to severe hepatocellular dysfunction or to 
a relative deficiency of arginine, to which the anorexic cat 
is predisposed (cats cannot synthesize arginine and must 
rely on dietary sources). Abdominal palpation reveals 
hepatomegaly in the majority of afflicted cats.

Differential diagnosis
n Idiopathic hepatic lipidosis
n Secondary hepatic lipidosis (DM)
n Hepatic lymphoma
Diagnosis 
Diagnosis is based on histologic examination of a liver 

biopsy specimen. Typical laboratory findings are those of 
cholestasis; total bilirubin values range from normal (0.3 
mg/dL to 15 mg/dL or higher). There is usually a mild non-
regenerative anemia. Liver enzyme activities are elevated; 
the ALT is normal or moderately elevated (100 to 450 IU/L), 
the AST is normal or moderately elevated (50 to 450 IU/L) 
and the ALP occasionally normal but mostly elevated (75 to 
1200 IU/L). Most cats with lipidosis have an ALP between 
200 and 600 IU/L. Fasting serum bile acid concentrations 
are above normal (10 mg/dL) in most cats. The glucose may 
be elevated, but should not be confused with diabetes. 

Abdominal radiographs reveal hepatomegaly in the 
majority of cats. Ultrasonographic examination of the 
liver and surrounding structures allows other diseases in 
the differential diagnosis such as cholangiohepatitis and 
extra-hepatic bile duct obstruction to be ruled out. The 
principal ultrasonographic feature of hepatic lipidosis is 
hyperechogenicity (fat is more dense than water).  

Tissue diagnosis can be made by aspiration cytology 
in some patients, but in the majority of cats is achieved 
by fine-needle aspiration, percutaneous biopsy or by ex-
ploratory laparotomy. Specimens are placed in buffered 
10% formalin in which they usually float. 

Management 
The mainstay of therapy is complete nutritional support 

and treatment of known concurrent illness.  
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Cholangitis/cholangiohepatitis 
Cholangitis (inflammation of the bile ducts) and cho-

langiohepatitis (inflammation of the adjacent hepatic 
parenchyma) is a relatively common liver disease of the 
cat, but is diagnosed with a lower frequency in the dog. 

Etiology 
The cause is unknown, but is believed to be due to an 

ascending bacterial infection of the biliary tract, especially 
by Gram negative and anaerobic organisms. 

Pathophysiology
Bacterial infection causes an initial neutrophilic inflam-

matory response which later changes to a lymphocytic and 
plasmacytic infiltrate. Suppurative or mononuclear inflam-
mation of the bile ducts is typical of acute cholangiohepatitis. 
Periportal hepatocellular necrosis takes place, the limiting 
plate become disrupted and the inflammatory infiltrate 
extends into the hepatic parenchyma. The chronic form 
typically shows a mixed inflammatory response within 
portal areas and bile ducts.

Clinical presentation 
Clinical signs are vague and recurrent; jaundice often deve-

lops by the time the liver disorder is recognized. A mild ascites 
may occur in some cats. Fever and obstructive jaundice may 
also be present. In dogs an acutely painful abdomen may be 
detected on palpation especially if the gallbladder is inflamed 
(cholecystitis). Most afflicted cats are older than four years 
of age and there is a breed predilection for Persians. 

Differential diagnosis 
n Congenital biliary tract malformations
n Biliary reconstructive surgery
n Extrahepatic obstruction of the bile duct
n Sinusitis
n Splenic abscess
n Pyelonephritis 
Diagnosis 
Early laboratory findings of cholangiohepatitis include 

increased ALT, AST and ALP activities and later hyperbili-
rubinemia. The ALT and AST levels are almost invariably 
higher than the ALP and are in the low to mid hundreds 
(200-600) in the cat, whereas in the dog the ALP is typically 
higher. Hyperglobulinemia may be present, especially in 
the cat. In the anicteric patient, the fasting serum bile acid 
concentration may be normal but the 2 hours post-prandial 
bile acid concentration is almost invariably elevated. A mild 
nonregenerative anemia and a neutrophilia with a mild left 
shift may be noted on the hemogram. Prothrombin and 
partial thromboplastin time should be measured and vitamin 
K1 given as needed prior to biopsy. 

Either a percutaneous needle biopsy or wedge biopsy 
taken at laparotomy can be used for histologic confirmation 
of the diagnosis. Early in the disease process the liver may 
appear swollen. Later however, as the amount of connective 
tissue increases, the liver becomes firmer with an irregular 
surface. Thickened or dilated bile ducts with accentuation 
of the portal areas may be observed on cut section. A gross 
similar appearance may be observed subsequent to infection 
with liver flukes in patients from endemic areas.

Histologically, the feline cholangitis/cholangiohepatitis syn-
drome can be grouped according to the predominant type of 

inflammatory cell in the portal area and involvement of the sur-
rounding hepatocytes. The inflammatory cell component may 
be suppurative (neutrophils) or nonsuppurative (lymphocytes 
+/- plasma cells), the more common form. In the dog liver biopsy 
shows a predominantly purulent inflammation. If neutrophils 
predominate liver tissue and bile should be cultured for aerobic 
and anaerobic bacteria. Pancreatitis and/or plasmacytic lymp-
hocytic enteritis may be coincidental diseases in the cat.

If a laparotomy is performed to obtain the liver biopsy, 
the major bile ducts should be evaluated for patency and 
the gall bladder expressed and palpated for choleliths and 
inspissated bile. 

Management 
Primary treatment includes antibiotics on the basis of 

results of culture and sensitivity testing. In chronic disease 
glucocorticoids will also be required. Ursodeoxycholic acid 
is recommended in all cats in whom extrahepatic biliary 
obstruction has been eliminated. Nutritional support is an 
important part of treatment. 

Breed related copper toxicity 
A hereditary metabolic disturbance occurs in certain 

Bedlington terriers, Dalmatians, West Highland white 
terriers, and an emerging number of other breeds. A related 
condition is seen in Dobermans. In Bedlingtons the disease 
shows an autosomal recessive pattern of inheritance and is 
similar to hepatolenticular degeneration (Wilson’s disease) 
in humans. The disease is one form of chronic liver disease 
which progresses to cirrhosis. 

Etiology 
The disease is caused by an inherited metabolic defect. 

Copper is abnormally bound with metallothionein in the liver 
as a result of dysfunctional biliary excretion of copper. 

Pathophysiology 
Accumulation of copper in the liver leads to major injury 

as the hepatic mitochondria becomes damaged by oxidants. 
Acute release of copper from the necrotic hepatocytes may 
cause hemolytic anemia. With progressive disease, the liver 
diminishes in size and a mixture of fine and course fibrotic 
nodules are apparent. 

Clinical Presentation 
The clinical signs and biochemical findings are similar 

to these described for chronic active hepatitis. 
Differential diagnosis 
n Infections
n Drug induced
n Familial
n Lobular dissecting hepatitis
n Idiopathic chronic hepatitis
Diagnosis
The diagnosis is suggested by increased liver enzyme activity 

and confirmed by copper analysis of a fresh piece of liver.  
Management 
Asymptomatic animals are best treated by zinc supple-

ments and restriction of dietary copper. Chelator therapy, 
for example penicillamine, may be required on the basis of 
periodic monitoring of hepatic copper content. Affected 
dogs and carriers of the gene should be identified and 
removed from breeding programs. 
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Drug-induced liver disease 
Drugs can cause liver injury ranging from a transient 

asymptomatic increase in serum transaminase activity to 
clinically overt acute or chronic liver disease. 

Etiology 
Drugs can induce liver injury by two mechanisms: 1) as 

a direct hepatotoxin or 2) a hypersensitivity reaction. 
Pathophysiology 
Direct-acting hepatotoxins usually cause acute necrosis 

when the drug or a metabolite chemically interacts with an 
essential structural component or metabolic enzyme system 
of the hepatocyte. An example is acetaminophen (Tylenol). 

A drug or its metabolite may also induce liver injury 
by either altering the regulatory system of the immune 
response so that reactions to self-antigens are no longer 
suppressed or by altering hepatocyte antigens so that they 
are no longer recognized as self-components.  

Clinical presentation 
A drug history should always be taken. Carprofen (Rimadyl), 

for example, causes hepatotoxicity in some Labrador Retrie-
vers. Animals may present with several signs, depending on the 
inciting cause, including lethargy, ataxia, weight loss, anorexia, 
behavioral changes, coagulopathy, jaundice and ascites. 

Diagnosis
A hypersensitivity response is very difficult to prove 

since challenge exposes the patient to unnecessary risk. 
Sulfa-containing drugs, anticonvulsants, antielmintics and 
halothane have been implicated in veterinary medicine.

Differential diagnosis 
n Lobular dissecting hepatitis
n Chronic hepatitis 
Management 
It is prudent to discontinue the inciting drug. If the 

drug is essential, then the dose should be modified as 
far as possible. 

Extrahepatic biliary obstruction  
(Extrahepatic Impairment of Bile Flow) 

Extrahepatic biliary obstruction refers to the impair-
ment of bile flow in the biliary system between the liver 
and the duodenum. Acute, total extrahepatic impairment 
of bile flow is rare.  

Etiology 
Biliary mucocele, chronic pancreatitis and tumors of the 

pancreas and the bile duct epithelium are the most com-
mon causes, although gallstones lodged in the common 
bile duct have been reported in both the cat and the dog. 
Inspissated bile (most often associated with an underlying 
liver disorder) and liver flukes are additional causes. 

Pathophysiology 
Biliary mucoceles are caused by mucincus hyperplasia of 

the gall bladder epithelium. Acute and chronic pancreatitis 
in the dog and cat may result in sufficient inflammation/
fibrosis/fat necrosis to cause an anatomical obstruction 
involving the common bile duct. Scars usually form around 
or in the bile ducts. 

Clinical presentation 
Signs include inappetence, lethargy, icterus and repeated 

vomiting (if the pancreas is involved). Both cats and dogs 

may present with a chronic history of anorexia, lethargy 
and jaundice. Physical findings are usually unremarkable 
except for icterus and abdominal pain. If a patient with 
suspected pancreatitis remains icteric beyond 10 to 14 
days of symptomatic medical management, an extra-
hepatic component should be suspected and managed 
accordingly. 

Differential diagnosis
n Parasitism (flukes)
n Neoplasia
n Choleliths
Diagnosis
Extrahepatic cholestasis causes a marked increase in the 

hepatic synthesis of ALP resulting in a concomitant increase 
in serum activity. Retained bile acids also cause hepatocellu-
lar damage with an associated mild to moderate increase in 
serum ALT activity. Clotting studies reveal increased PT and 
PTT which should revert to normal with vitamin K1 therapy. 
The test for bilirubinuria will be strongly positive. Ultraso-
nography is a valuable, noninvasive diagnostic tool since it 
allows visualization of a dilated extrahepatic bile duct.

Acute pancreatitis occasionally causes a mild to moderate 
increase in serum ALT activity, a marked increase in ALP 
activity and increased total serum bilirubin concentration. 
The biochemical pattern may appear similar to extrahepa-
tic biliary obstruction or to chronic active hepatitis with 
intrahepatic cholestasis. An acute onset of repeated vomi-
ting preceding the development of jaundice suggests acute 
pancreatitis. Marked increases in serum lipase and amylase 
activities also suggest the disease, but are not diagnostic. 
Suggested causes for the transient increase of the liver tests 
associated with acute pancreatitis include: 1) inflammation 
of the peripancreatic tissue which compresses the bile duct 
and 2) the release of proteases into the portal blood which 
directly damage hepatobiliary tissue. 

Management 
Surgical correction is the treatment of choice. If no 

obstruction is found at laparotomy, the liver should be 
biopsied and the patient managed accordingly. 

Gallstones
Gallstones are occasionally found in dogs. Most are 

serendipitous findings on abdominal radiographs or at 
necropsy. On rare occasions gallstones can cause obstruc-
tion of the common bile duct, but simply finding them on 
radiographs  or on abdominal ultrasound in patients with 
evidence of liver disease is not justification for removal. 

Etiology 
Ionized calcium may play a part in the formation of 

gallstones as it is the main component of pigment gallsto-
nes. Choleliths are rare in dogs owing to the absorption 
of ionized calcium from the gallbladder, reducing the 
concentration of free ionized calcium in bile. 

Pathophysiology 
Gallstones in dogs usually contain mucin, calcium and 

bilirubin.  
Clinical Presentation 
Gallstones often cause no clinical signs and are inciden-

tal findings at necropsy or during imaging. If signs are 
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apparent they may include vomiting, icterus, anorexia, 
fever and abdominal discomfort. 

Differential Diagnosis 
n Parasitism
n Neoplasia
n Non-biliary tract disorders
n Rarely, gallbladder cysts (biliary mucocele) 
Diagnosis 
Gallstones are typically diagnosed by abdominal ul-

trasonography. They appear as hyperechoic foci or can 
be detected by acoustic shadowing originating from the 
gallbladder. Exploratory laparotomy should be performed 
and the patency of the common bile duct ascertained. 

Management 
The usual treatment is surgical excision with follow up 

therapy with ursodeoxycholic acid. 

Rupture of the biliary tract  
The common bile duct, distal to the opening of the 

last hepatic duct seems to be the most common site of 
ductal rupture. Early diagnosis is necessary to avoid bile 
peritonitis. 

Etiology 
Blunt trauma, penetrating wounds, pathology associa-

ted with a tumor or infection, biliary mucocele (ruptured 
gall bladder) and liver biopsies have been associated with 
rupture of the biliary system. 

Pathophysiology 
Extravasation of bile elicits a strong inflammatory 

response and causes transudation of lymph from serosal 
surfaces. 

Clinical presentation 
The clinical course is usually protracted unless associ-

ated with a biopsy procedure in which any inflammation 
is self limiting. There is acute abdominal pain for the first 
48 hours followed by anorexia, depression, fever, slow 
abdominal distension and icterus. 

Differential diagnosis 
n Hepatic tumors
n Bacterial peritonitis
Diagnosis
An exudative, yellow to dark green/black-colored ab-

dominal effusion is found at abdominocentesis. Macro-
phages containing bile pigment may be noted in a smear 
of the fluid.

Management 
Exploratory surgery is always indicated. 

Liver tumors 
Primary and metastatic tumors occur in the liver. Metas-

tatic tumors are reportedly twice as frequent as primary 
tumors. Primary tumors include bile duct adenoma (ade-
nocarcinoma), hepatocellular adenoma, lymphoma, and 
carcinoma (hepatoma). Hepatocellular carcinomas have 
been associated with hypoglycemia in the dog. Lympho-
sarcoma is the most common liver tumor.  

Etiology 
The cause of primary tumors is not usually determi-

ned. Potential causes include nitrosamines, aramite, liver 

flukes, aflatoxins and radioactive compounds. Metastatic 
tumors in the dog arise from the pancreas, mammary 
glands, adrenals, bone, lungs, thyroid, GI tract and sple-
en whereas in the cat they arise from kidney, pancreas 
and GI tract. Metastatic hemangiosarcoma is relatively 
common. 

Pathophysiology 
Biliary and hepatocellular cancer occur as multifocal 

nodular or diffuse infiltrations of large areas of liver or 
as solitary masses. 

Clinical presentation 
Clinical signs are vague and nonspecific in most pati-

ents. They include inappetence progressing to anorexia, 
weight loss, vomiting, abdominal distention (sometimes 
marked) and terminal jaundice in some patients. 

Differential Diagnosis 
n Parasitism
n Hepatobiliary cysts
n Cirrhosis 
Diagnosis 
Those tumors which do not cause extrahepatic biliary 

obstruction may cause increases in the serum AST, ALT and 
ALP activities and total serum bilirubin concentration that 
may appear similar to the pattern associated with chronic 
hepatitis. One or more of these tests are abnormal in appro-
ximately 50% of the dogs with metastatic tumors but are 
abnormal in 100% of the dogs with the less common but 
often massive primary hepatocellular carcinoma.

Abdominal radiographs are often read as normal but 
may reveal hepatomegaly. Ultrasound guided biopsy or 
laparotomy and biopsy are essential for diagnosis of neo-
plastic disease. The gross appearance of neoplastic lesions 
may appear similar to nodules associated with cirrhosis. 
Histologic evaluation can differentiate between the two 
lesions. Microscopic examination of a hepatic aspirate 
can help diagnose hepatic lymphoma.

Management 
Primary tumors confined to a single lobe may be resected 

surgically. The abdominal cavity should be evaluated for 
metastatic spread and biopsy specimens of hepatic lymph 
nodes should be obtained. Advanced therapy may be available 
through referral services but is of limited value. 

Congenital portal systemic vascular 
anomalies 

Congenital anomalies of the portal vascular system 
(portasystemic shunts-PSS) occur commonly in the dog 
and are being recognized with increasing frequency in the 
cat. The anomalous vascular development can involve one 
or more vessels of the hepatic portal circulation. Single 
intrahepatic shunts are more common in large breed dogs 
and single extrahepatic shunts are more common in cats 
and small breed dogs. 

Etiology 
The reason(s) congenital portasystemic shunts develop 

is not known but there appears to be a genetic basis in cer-
tain lines of miniature Schnauzers, Irish wolfhounds, Old 
English sheep dogs, and Cairn terriers. A microvascular 
dysplasia within the liver has been reported in the latter 
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breed. Yorkshire terriers and miniature Schnauzers are 
other breeds that appear to be at increased risk. Mixed 
breed cats are most commonly affected and of the pure-
breds, Himalayan and Persian appear to be at increased 
risk. Most animals develop signs by ten months of age 
but signs may be subtle and adequately compensated (or 
accepted by the owner) until more prominent later in life 
(up to ten years of age). 

Pathophysiology 
The liver appears grossly small and often mottled, and 

there is typically atrophy of the hepatocytes with arteri-
olar hyperplasia and small or absent portal veins. Other 
features include sinusoidal congestion, biliary hyperplasia, 
lipogranulomas, increased periportal connective tissue 
and periportal vacuolization. 

Clinical presentation 
This is one liver disorder in which the signalment and 

history provide important clues to the diagnosis. Affected 
animals may be small for their age, less active than their 
littermates and may be labeled ‘poor doers’. Neurologic signs 
are common in the dog and include seizures and personality 
changes. Polydipsia/polyuria, ptyalism or recurrent forma-
tion of urinary calculi are also common historical findings. 
Renal, cystic, and urethral calculi may be the first clinical 
indication of an underlying congenital portasystemic shunt; 
urolithiasis develops commonly. Small stature, recurrent 
behavioral changes and ptyalism highlight the clinical fea-
tures in young cats. Intermittent depression, disorientation, 
aggression, head pressing, blindness, mydriasis and seizures 
have also been observed. Signs may or may not be associated 
with eating. Unexpected prolonged recovery from general 
anesthesia or an exaggerated response to tranquilizers have 
been noted.

Findings at physical examination are often unremarka-
ble; occasionally an inappropriately small body stature is 
present. Slightly enlarged kidneys have been palpated in 
some cats. Some cats have a copper colored iris.

Differential diagnosis 
n Hepatic microvascular dysplasia
n Congenital enzyme deficiency of the urea cycle
n �Infectious diseases (CDV, FIP, diseases related to FeLV 

and FIV, toxoplasmosis)
n Idiopathic epilepsy
n �Metabolic disorders (for example, hypoglycemia, 

thiamine deficiency)
n Hydrocephalus
n Toxicity
Diagnosis 
A missed diagnosis can easily occur since few abnor-

malities are evident on the biochemical profile. Serum 
ALT and ALP activities may be normal or only slightly 
increased. Serum albumin and urea nitrogen concentra-
tions are decreased in many patients with PSS. Decreased 
concentrations occur because of hepatic atrophy and 
insufficient portal blood flow. These two parameters are 
valuable indicators of liver insufficiency. 

A mild hypoglycemia may also be detected. The combina-
tion of a compatible history and biochemical abnormalities 
indicate the need for a function test such as serum bile 

acids or blood ammonia. Ammonium biurate crystals may 
be observed in the urine sediment and evaluation of the 
hemogram may reveal a slightly decreased MCV. Serum 
iron is decreased in over 50% of dogs with confirmed 
portasystemic shunts.  

Survey radiographs may reveal microhepatica in some 
patients. Visual confirmation of the portal vascular ano-
maly requires ultrasonography, scintigraphy, compu-
terized tomography, a cranial mesenteric angiogram, 
splenoportography or jejunal vein portography. 

Histologically, the liver may appear normal architecturally 
or there may be subtle changes of hepatic cord atrophy, 
small or absent portal veins, and an increase in arteriolar 
structures. Other nonspecific findings that may be repor-
ted include periportal or midzonal vacuolization, mild to 
moderate biliary hyperplasia, mild periportal fibrosis, and 
foci of iron-rich fatty macrophages (lipogranulomata). The 
latter finding is rare in dogs under the age of 6 years and 
should raise the suspicion of an underlying congenital por-
tasystemic shunt. 

Management
Occlusion of the anomalous vessel either surgically or 

non-invasively using fluoroscopic guidance is the treat-
ment of choice in the dog and cat. If surgery is not an 
option, medical management with a low quantity/high 
quality protein diet plus lactulose and neomycin or me-
tronidazole to ameliorate signs of encephalopathy may 
provide satisfactory results for months to several years 
depending on the severity of the vascular insufficiency.

Glucocorticoid hepatopathy 
This is a unique and idiosyncratic response of the dog to 

either exogenous administration or endogenous overpro-
duction of corticosteroids. The disorder is characterized 
by hepatocellular vacuolization, with associated hepa-
tomegaly and a variety of clinical and laboratory signs. 
Afflicted dogs are never icteric. 

Etiology 
Exogenous administration of glucocorticoids and 

naturally occurring hyperadrenocorticism can induce 
morphological changes in hepatocytes and abnormal 
clinicopathologic test results in the dog. 

Pathophysiology 
While most dogs receiving glucocorticoids develop he-

patocellular vacuolization, not all develop the same degree 
of change. Some dogs develop focal necrosis and severe 
hepatomegaly whereas others exhibit almost no response. 
The reason for this individual variation is unknown. 

Clinical presentation 
Animals usually present with the complaint of polydi-

psia and polyuria, restlessness (nocturnal wandering), 
panting, and an increased appetite. Physical examination 
may reveal hepatomegaly. 

Differential diagnosis 
These include all causes of hepatomegaly including 

hepatic tumors and hepatic lipidosis. 
Diagnosis 
The serum ALP is the most consistently increased test. 

The increased serum ALP activity is predominantly due to 
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an isoenzyme of ALP produced by the liver in 
response to glucocorticoids. Serum ALP activity 
may be dramatically increased, similar to the 
increases associated with extrahepatic biliary 
obstruction and cholangitis. In contrast, serum 
bilirubin concentration remains normal in dogs 
with glucocorticoid hepatopathy. Also, while 
ALT may show a mild to moderate increase, 
the AST usually remains close to normal. The 
serum bile acid concentration may be mildly 
increased (usually less than 25 mmol/L in the 
fasted state). 

Hepatic aspiration cytology or liver biopsy 
differentiates the glucorticoid induced hepa-
topathy from other hepatic disorders.

Management 
Remove the inciting cause (stop steroid treat-

ment or treat Cushing’s). 

Special issues in feline hepatology
Anatomy 
The blood supply to the liver, including the he-

patic portal vein, is similar to the dog. In contrast 
to the dog, however, the cat has a common bile 
and pancreatic duct. Some cats may also have a 
second pancreatic duct. Pancreatitis or pancreatic 
disease that impairs bile flow therefore causes 
cholestasis much more readily in the cat than 
in the dog. 

Excretion 
The cat has a relative deficiency of glucoronyl

transferase when compared to the dog. This 
explains why cats have a decreased ability to 
excrete compounds such as salicylates, aceta-
minophen, NSAID’s, some of the narcotics as 
well as a variety of other drugs. As a result of 
this deficiency, the cat is also slower to excrete 
bilirubin than the dog. 

Energy Requirements 
In contrast to the dog, cats utilize protein to 

satisfy part of their basic energy needs. The glu-
coneogenesis pathway therefore never shuts 
down in the cat as it does in the fasting dog. If 
the cat fasts, there is an ongoing protein catabo-
lism which is why cats with hepatic lipidosis, for 
example, lose muscle mass so quickly while fat 
is conserved. Cats are also unable to synthesize 
arginine and develop signs of hepatic encepha-
lopathy when ingesting arginine deficient diets. 
Taurine is used to conjugate bile acids in the cat 
and this is why the cat has a higher basal taurine 
requirement. Glutathione is also important in 
the cat as a mechanism for the prevention of 
intoxication. 

Liver Enzymes 
As in the dog, ALT elevation suggests hepa-

tocyte membrane damage. AST is more dif
ficult to interpret in the cat than in the dog 
and elevations are less dramatic. The fasting 

cat, when it breaks down muscle for energy, 
releases AST. This is why we focus more on 
the ALP and ALT in terms of total evaluation 
in this species. 

ALP is not a leakage enzyme, but is produced 
by the hepatocyte and the bile duct epithelium 
in response to accumulating bile acids. In the 
cat, elevation of ALP strongly suggests hepatic 
disease. Mild elevations of ALP (150-200), which 
are non-specific and often the result of reactive 
hepatopathy in the dog, may well be associated 
with underlying liver problems in the cat becau-
se the cat has 1/3 of the total ALP concentration 
in its body and feline ALP has a much shorter 
half-life (6 hours versus 72 hours). 

Bilirubin
The processes of bilirubin production, conjuga-

tion and excretion are the same as in the dog. An 
increase in serum bilirubin concentration indicates 
an obstruction to bile flow (extrahepatic obstruc-
tion or liver disease and intrahepatic cholestatic 
disease). Cats tend to develop jaundice earlier than 
dogs because of their reduced glutathione concen-
trations and resulting decreased secretory ability. 
Cats also develop mild elevations in bilirubin from 
non-hepatic causes. Examples of diseases that may 
cause bilirubin elevation include: renal disease, 
panleukopenia, inflammatory bowel disease, sepsis, 
FIP, lymphoma, diabetes, and occasionally hyperthy-
roidism. Anorexia may be associated with increased 
serum bilirubin concentrations. This is because 
when protein intake decreases, the concentration 
of both glutathione transferase and intrahepatic 
bilirubin transfer proteins are decreased and biliru-
bin metabolism is impaired. There is an associated 
increase in serum bilirubin. 

The renal threshold for bilirubin is nine ti-
mes higher in the cat than in the dog and bili-
rubinuria is therefore a reliable sign of hepatic 
disease in this species. 

Clotting Function 
Bile is essential for fat-soluble vitamin K ab-

sorption and since Vitamin K is critical for syn-
thesis of prothrombin, clotting function may 
be impaired in patients with cholestasis. If the 
PT is elevated in cats with obstructive jaundice 
it may be returned to normal after parenteral 
administration of Vitamin K. 

Liver Function 
Bile acids are a sensitive test of liver function 

in the cat. The blood ammonia test is also used 
in the same way as in the dog. Serum protein 
concentrations are much slower to change in 
the cat with liver disease than in the dog. Hypo-
albuminemia is extremely rare in cats with liver 
disease. Hyperglobulinemia is seen in a variety 
of feline diseases and it is not uncommon to 
see a cat with liver disease and increased serum 
globulin concentration.   n
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Concepts of liver disease
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Liver disease is a relatively uncommon presentation in small animal practice. In contrast, elevated liver enzyme due to extra-hepatic 
disease and an associated reactive hepatopathy is a more common finding. Liver disease can be a challenge to diagnose and 
differentiate from reactive hepatopathies. Clinical signs are often subtle and diagnosis can be difficult because the liver has an 
extensive functional reserve, 70-80% of its mass may be surgically excised before clinical and laboratory evidence of dysfunction is 
detected. The liver also has impressive regenerative capabilities provided that blood supply, bile drainage and stromal framework 
are adequate. Under controlled conditions the organ can, for example, regenerate up to 75% of its original mass within a few 
weeks. Signs of hepatic disease or failure are thus seldom clinically evident until the disease process is severe or well advanced. 
Keywords: liver disease, enzyme, reactive hepatopathy

Abstract

The purpose of this chapter is to relate liver anatomy 
and physiology to disease and to provide a format for a 
diagnostic approach to liver disease. 

Anatomy 
An understanding of hepatic disease begins with an un-

derstanding of hepatic anatomy. 
The liver is composed of four anatomical units: 1) hepa-

tocytes, 2) the biliary network, 3) the vascular system and 
4) the Kupffer cells. These are all integrated into a lobule, 
the functional unit of the liver. 

The lobule 
The lobule is composed of a central vein surrounded by 

hepatocytes and with portal tracts at the periphery (Figure 
1). The extensive vascular and sinusoidal network reflects 
the dependency of the hepatocytes on an adequate perfusion 
of blood to maintain functional integrity.

In addition to its vascular network, the liver is richly laced 
with an intrahepatic biliary network which progressively in-
creases in size and ultimately unifies to form the extrahepatic 
bile duct. The flow of bile is opposite to that of the blood, i.e. 
bile flows away from the central vein toward the portal tract. 
This pattern explains why a severe lesion around the central 
vein (centrilobular) may not be associated with jaundice while 
a relatively mild lesion around the portal tract (periportal) 
may cause sufficient impairment to the flow of bile such that 
jaundice develops. Focal mechanical obstruction of small bile 
ducts, e.g., tumor metastasis, seldom results in detectable 
obstruction of bile flow since the intrahepatic canaliculi do 
not simply run between hepatocytes in a straight line but 
form an extensive three-dimensional network. 

Kupffer cells, a component of the monocyte phagocytic sys-
tem (reticuloendothelial system), line the sinusoids adjacent 
to the endothelial cells (Figures 2, 3 and 4). These cells are 
involved in the clearing of living microorganisms and ‘toxins’ 
of gut origin from the blood. They may also be involved in 
the mediation of chronic inflammatory liver disease. 

Portal vascular system 
Blood flows from all the organs of the digestive system and 

the spleen, through the portal vascular system to the liver 
(Figure 5). This enables the liver to act as a metabolic filter 

and detoxify ingested substances. The process of detoxifica-
tion releases cytokines which can damage the hepatocytes 
and cause an increase in liver enzyme activity. 

Congenital anomalies of the portal vascular system and 
acquired portal systemic shunts (PSS), which develop se-
condarily to hepatic cirrhosis, occur frequently in the dog 
and to a lesser extent in the cat. In both disorders, portal 
blood does not flow through the liver so that products of 
intestinal digestion ‘bypass’ hepatic metabolism and exert 
‘toxic’ effects on the central nervous system. This can result 
in a variety of abnormal neurologic signs that are collectively 
called hepatic encephalopathy.

The Hepatocyte 
The hepatocyte contains many different kinds of speci-

alized ultrastructural features (organelles) that reflect the 
numerous metabolic functions of the organ. No one hepato-
cyte is typical of the rest, but several general statements can 
be made about their structure and enzyme content. 

The hepatocyte has two surfaces bordered by sinusoids. 
A portion of each of the inter-hepatocyte surfaces called the 
canaliculus is further modified to secrete bile (Figure 6). The 
cytoplasm also contains organelles which synthesize albumin 
and prothrombin. These two biochemical parameters can be 
used as indicators of liver function.

Figure 1
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A large number of enzymes are located in both the orga-
nelles and the cytoplasm of the hepatocyte. Knowledge of 
the enzyme location in the cell and within the hepatic lobule 
allows for the recognition of a particular disease process. 
Factors such as the number of hepatocytes, hepatic concen-
tration, intercellular distribution, permeability changes of 
the cell membrane, and plasma half-life times contribute to 
the serum enzyme activity measured for each species.

Hepatic Function 
The liver has myriad of functions, all of which may 

be disrupted in hepatic disease. The liver, for example, 
plays a central role in the metabolism of proteins, fats, 
carbohydrates, vitamins and minerals. 

Hepatic glycogen stores provide the body with a readily 
available source of glucose. Glycogen stores are depleted 
in severe liver insufficiency (associated with cirrhosis or 
congenital portosystemic vascular anomalies) and can 
predispose to hypoglycemia. The deficiency may be accen-
tuated by decreased food intake which further depletes 
already inadequate glycogen stores.

All amino acids except branched-chain amino acids 
(BCM) are degraded by the liver (BCM are degraded in 
muscle, gut wall and kidney). The liver is also the site of 
conversion of ammonia and amines into urea. Hepatic 
insufficiency may result in encephalopathy as a result 
of disturbed protein metabolism (hepatic encephalo-
pathy). 

The liver is involved with many aspects of lipid metabolism. 
Triglycerides accumulate to cause a fatty liver when the rate of 
hepatic synthesis exceeds the rate of lipid dispersal. Hepatic 
triglycerides are produced from the intrahepatic esterification 
of fatty acids derived from the systemic circulation (from 
dietary and storage sources). Fatty acids within the liver are 
esterified to triglycerides and packaged with apoprotein B, 
phospholipids and cholesterol to form very low density lipo-
proteins (VLDL). They may also be esterified to phospholipids 
and cholesterol esters or undergo oxidation within the liver. 

Figure 6

Figure 2 and Figure 3 Figure 4 and Figure 5
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The release of nascent VLDL particles depends on several 
subcellular events. Triglyceride accumulation may occur 
secondary to a deficiency of apoprotein, an abnormality in 
the subcellular assembly process or defective release from 
the hepatocyte. A syndrome is recognized in the cat in which 
hepatic fat mobilization is so severely impaired that liver 
insufficiency develops and may be reflected by the develo-
pment of icterus (feline hepatic lipidosis). 

The liver also plays an important role in immune function 
in which the Kupffer cells play a key role. The liver also plays 
an important role in the storage of a variety of compounds 
including both water and fat soluble vitamins, glycogen, 
iron, copper and fat. The liver is also important in the de-
toxification and excretion of bilirubin, steroids, ammonia 
and many drugs. 

Important hematologic functions include the synthesis of 
plasma procoagulants: factor I (fibrinogen), II (prothrombin), V, 
VII, VIII, IX, and X. Factors II, VII, IX, and X depend on vitamin K 
for normal hepatic synthesis. A prolonged PT and/or PTT occur 
in severe or extensive liver disorders. The major differential di-
agnoses for prolonged coagulation tests are diseases that cause 
severe hepatocellular damage and impair coagulation factor 
synthesis. Parental administration of vitamin K1 does not return 
the PT to normal in these situations (cells are too damaged). 
Since vitamin K1 is fat-soluble, its absorption is reduced in bile 
duct obstruction. Parenteral vitamin K1 therefore, does return 
the PT to normal within 48 hours in these disorders. The PT 
may also be prolonged (and corrected by parenteral vitamin K 
administration) in patients with nutrient malabsorption. 

Disseminated intravascular coagulopathy (DIC) may 
develop in severe, fulminating hepatic disease. Release of 
thromboplastin-like substances from damaged hepatocytes 
and decreased hepatic clearance of clot-promoting factors are 
partly responsible for initiation of the hemorrhagic diathesis. 
The most important digestive function is the synthesis and 
excretion of bile acids.

Diagnosis of liver disorders 
Early diagnosis of liver disease is often impaired by the lack 

of any specific signs and by paucity of findings at physical 
examination. Unless jaundice is present or the patient exhibits 
overt signs of encephalopathy, clinicopathologic abnormalities 
are frequently the first indication of a liver disorder. Bioche-
mical recognition of primary liver disease is complicated, 
however, by the fact that disorders which involve the liver 
secondarily as well as certain drugs can cause abnormal liver 
tests. In addition to liver tests, radiographs, ultrasonography 
and the histologic examination of liver tissue are employed 
in the evaluation of the hepatobiliary system. 

History 
Signs associated with liver disorders are usually non-

specific and may suggest primary disease of another organ 
system except when jaundice and/or dark urine is observed 
in relation to a normal packed cell volume. 

A breed predisposition for certain liver disorders is recog-
nized in dogs and may place a liver disorder higher up the list 
of differential diagnoses (e.g. Bedlington Terrier, Doberman, 
American Cocker Spaniel). 

Encephalopathy secondary to liver insufficiency does not 
occur as often in the cat as in the dog. Dysfunction of the cen-
tral nervous system, including behavioral changes and seizure 
activity, may be a postprandial observation in this species 
but may occur independent of food ingestion. Ptyalism is a 
relatively common manifestation of hepatic encephalopathy in 
the cat. Lethargy and gastrointestinal signs such as vomiting 
and diarrhea may be early, but less consistent, manifestations 
of liver insufficiency in both cats and dogs.

Physical examination tips  
in suspected liver disease 

The soft palate, sclera and pinna should be carefully in-
spected for yellow discoloration since jaundice is often first 
apparent in these tissues. The liver should be carefully palpa-
ted. In the cat, symmetrical hepatomegaly is associated with 
many of the diseases which result in jaundice. In the dog, 
a symmetrically enlarged liver may be noted in non-icteric 
animals and is usually secondary to the administration of 
glucocorticoids (glucocorticoid hepatopathy). 

In the dog, portal hypertension secondary to hepatic fibrosis 
and hypoproteinemia may be of sufficient magnitude to result 
in the formation of a low-protein transudate and the formation 
of ascites. The finding of a high-protein modified transudate (> 
2.5 g/dL, predominantly mesothelial cells) is more commonly 
associated with right-sided cardiac insufficiency and makes the 
diagnosis of primary liver disease less likely. Ascites is uncom-
mon in feline liver disease, but a small volume of protein rich 
fluid (exudate) may be seen in cats with cholangiohepatitis. 

In the cat suspected of liver disease, an ophthalmologic 
examination may reveal lesions suggestive of systemic di-
sease such as feline infectious peritonitis. Palpation of the 
thyroid gland, as well as measuring the T4 concentration, 
is important in older cats because hyperthyroidism can be 
associated with clinical and biochemical findings suggestive 
of liver disease. 

Laboratory evaluation 
The early recognition of liver disease may be serendipitous; 

abnormal laboratory test results may be revealed, for exam-
ple, while investigating vague clinical signs. Clinicopathologic 
assessment routinely includes a hemogram, biochemical 
profile, urinalysis, fecal examination and in cats, FeLV and 
FIV tests. Depending on the results, a liver function test 
may be needed in the non-jaundiced patient. 

 The signs of liver diseaseTable 1

Often waxing and waning and vague

Decreased appetite

Lethargy

Swollen abdomen (ascites or hepatomegaly)

Jaundice

Ptyalism

Vomiting

Neurologic signs (encephalopathy)
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Liver Enzyme Tests 
Serum liver enzyme tests are traditionally divided into 

those which reflect hepatocellular leakage: alanine amino-
transferase (ALT), aspartate aminotransferase (AST) and 
those which increase secondary to accelerated production: 
alkaline phosphatase (ALP/SAP) and gamma glutamyltrans-
ferase (GGT). Impaired bile flow and certain drugs are the 
most common causes of moderate to markedly increased 
hepatic synthesis of ALP and GGT. 

Most chronic liver diseases have sufficient cellular damage 
or accelerated enzyme synthesis to result in an increase in 
serum enzyme activity. Enzymes can therefore be considered 
biochemical “markers” of liver diseases but are not usually 
indicative of the type or severity of the pathologic process. 

ALT is abundantly located in the cytoplasm while AST 
is located in both cytoplasm and mitochondria. Hepa-
tocellular membrane disruption would allow ALT and 
some AST leakage while mitochondrial disruption (in 
more severe liver disease) is necessary for the additional 
release of AST. Since mitochondrial disruption is a more 
severe pathologic process, increased serum AST activity 
is suggestive of more severe hepatic damage. In the dog, 
both ALT and AST activities increase after experimentally 
induced hepatic necrosis. The magnitude of serum ALT 
activity increase, however, is greater than the increase in 
AST and the AST returns to normal faster than the ALT. 
Fasting and associated muscle breakdown results in the 
release of AST in the cat. 

In the dog (but not the cat), glucocorticoids most con-
sistently increase the activity of ALP. These drugs cause a 
histologically characteristic vacuolar change in the hepatocyte 
secondary to the accumulation of glycogen and appear to 
stimulate either the production of a novel ALP isoenzyme 
or a delayed clearance of endogenous ALP. 

Another major cause of increased ALP activity are bile acids, 
which reach high concentrations in the hepatocyte during 
cholestasis. This induces ALP synthesis with a subsequent 
increase in serum ALP activity. Bile salts also damage the 
bile duct lining in cholestatic disease and perpetuate hepa-
tocellular damage. 

Anticonvulsant medications frequently produce abnormal 
liver enzyme activities in the dog without causing liver disease 
per se. Chronic active liver disease occasionally develops, 
however, in dogs receiving primidone or diphenylhydantoin, 
and on rare occasions, phenobarbital. This poses a diagnostic 
dilemma; do the increased serum enzyme activities sim-
ply reflect drug-stimulated production or the presence of 
inflammatory liver disease? The only way to be sure is to 
obtain a hepatic biopsy. 

There is a species variation in the magnitude of increased 
serum ALP activity. The cat does not develop the marked 
increases of serum ALP activity seen in the dog because of 
a dramatically shorter plasma half-life (6 hours vs 66 hours) 
and has a lesser capability for the hepatic production of 
ALP. Thus, even a mild increase in serum ALP activity is 
more reliably suggestive of liver disease in the cat than it 
is in the dog. 

Remember! The most common cause of liver enzyme 
elevation in the dog and cat is extrahepatic disease. 

Liver Function Tests 
Liver function tests are more specific than enzyme tests 

and indicate the degree of hepatocellular function. Some are 
more sensitive than others. 

1) Bilirubin (serum). An increase in serum bilirubin 
concentration results in yellow discoloration of tissues. 
In a patient without increased erythrocyte destruction, 
hyperbilirubinemia is caused by either intrahepatic disease 
or extrahepatic bile duct obstruction. Total serum bilirubin 
is a relatively insensitive test of liver function and another 
more sensitive test of liver function is therefore unnecessary 
in an icteric patient.

Determination of the percentage of conjugated and un-
conjugated bilirubin is of no help in differentiating between 
intrahepatic and extrahepatic cholestatic diseases. In the 
non-anemic animal, increased total serum bilirubin indicates 
severe liver disease or bile duct obstruction. 

Hyperbilirubinemia may also occasionally develop in pa-
tients without hemolysis or primary liver disease. Hyper-
bilirubinemia may occur in sepsis and in a variety of other 
disorders, particularly in the cat. Mild increases (<3.0 mgL/
dL) may be also seen in cats with diabetes, hyperthyroidism, 
panleukopenia, FeLV infection, renal disease, FIP, inflamma-
tory bowel disease, pancreatitis and lymphoma. 

2) Ammonia. Increased concentration of plasma ammo-
nia is associated with severe liver insufficiency. An ammonia 
tolerance test (oral or rectal ammonium chloride) may be 
indicated if hepatic disease is suspected and the fasting 
ammonia concentration is normal. Measurement of the 
plasma ammonia concentration is most useful for diagnosis 
of portosystemic shunts in dogs and cats and for documen-
ting hepatic encephalopathy in patients manifesting central 
nervous dysfunction. Ammonium chloride should not be 
administered to a patient manifesting signs suggestive of 
hepatic encephalopathy before the fasting plasma ammonia 
concentration is ascertained. 

3) Bile Acids. Measurement of total serum bile acids is a 
very useful liver function test and is available through most 
commercial veterinary clinical pathology laboratories. Bile 
acids are a convenient test of liver function because 1) no 
exogenous dyes need to be given, 2) they have not been shown 
to contribute to hepatic encephalopathy, therefore a tolerance 
test can be performed without fear of exacerbating central 
nervous system dysfunction and 3) they are stable in the 
serum, thereby alleviating the need for special sample mana-
gement. Total serum bile acids are also a sensitive indicator 
of liver insufficiency especially if a 2 hours post-prandial bile 
acid concentration is measured (referred to as a bile acid to-
lerance test). The fasting and 2 hours post-prandial bile acid 
concentrations are normally less than 5 μm/L and 10 μm/L in 
the cat and less than 5 μm/L and 15 μm/L in the dog. 

Total serum bile acids help in the differential diagnosis of 
portosystemic shunts and elevated levels support the need 
for liver biopsy in the non-jaundiced patient. Liver biopsy 
is most rewarding in cats and in dogs when the fasting total 
serum bile acid concentrations are greater than 20 and 30 
μmoles/L, respectively. It should be emphasized, however, 
that while measurement of total serum bile acids is a sensitive 
test of liver insufficiency, the test does not indicate the type 
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or severity of liver disease nor does it differentiate between 
primary and secondary liver disorders.

4) Bilirubin (urine). Moderate to marked bilirubinuria 
occurs when there is an increase in the plasma conjugated 
bilirubin concentration. Unconjugated bilirubin and most 
of the conjugated bilirubin are bound to albumin which 
prevents their glomerular filtration. The excretion of con-
jugated bilirubin by the kidney depends on a small fraction 
that is not bound to albumin. In the dog, the detection of 
increased bilirubin in the urine precedes the recognition of 
jaundice and may be an early indication of liver insufficiency. 
A liver function test can be used to assess the functional 
integrity of the liver if the total serum bilirubin is normal 
in such patients. 

The canine kidney has the enzymatic capacity to meta-
bolically alter hemoglobin to bilirubin and a small amount 
of bilirubin (1+) can be a normal finding in canine urine. 
Bilirubinuria in the cat, however, even in concentrated urine, 
is abnormal and should be investigated. Bilirubinuria is a 
reliable sign of liver disease in the cat.

5) Albumin. Albumin is produced by the liver and decre-
ased concentrations may occur in severe liver insufficiency, 
reflecting a decrease in hepatocyte numbers. When other 
potential causes of hypoalbuminemia are eliminated in 
the non-jaundiced patient, a more sensitive liver function 
test (e.g. bile acids) should be used to confirm liver insuffi-
ciency. 

6) BUN. The formation of blood urea nitrogen (BUN) or 
serum urea nitrogen (SUN) is related to ammonia metabo-
lism. Ammonia is absorbed from the intestinal tract after 
intraluminal protein metabolism and is carried to the liver 
via the portal blood. Urea is formed by the incorporation of 
ammonia into the urea cycle. A low BUN results when portal 
blood is “shunted” around the liver or when there is a defi-
ciency of one or more of the enzymes of the urea cycle. This 
is associated with cirrhosis (insufficient functional hepatic 
mass) and subsequent development of hyperammonemia. 

Hemogram 
The hemogram usually provides limited information in 

the differential diagnosis of liver disorders. Target cells have 
been associated with portosystemic vascular anomalies in 
dogs and poikilocytes and acanthocytes (abnormally shaped 
erythrocytes) occur in chronic inflammatory liver disease. 
The mean cell volume (MCV) is decreased in approximately 
70% of dogs with portosystemic shunts and is attributed 
to abnormal iron metabolism. Many dogs with severe liver 
disease have gastric ulcers which can bleed and cause chronic 
low grade microcytic anemia. 

Test of clotting function should also be routine in patients 
with liver disease, especially if a biopsy is contemplated. This 
may include an activated clotting time (ACT), bleeding time, 
platelet count and prothrombin time.

Fecal Examination 
A test of the feces for occult blood can be performed in 

patients with anemia and liver disease since chronic GI blood 
loss is common. 

Supplementary tests and procedures 
Abdominocentesis 
An abdominal effusion may develop subsequent to chro-

nic liver disease. In the dog, a transudative ascites (protein 
< 2.5 g/dl, few cells) is the most common finding. Ascites 
secondary to liver disease is uncommon in the cat. However, 
a high protein effusion occurs in approximately 50% of cats 
with cholangiohepatitis. Ascites may also occur in cats with 
hepatic lymphoma. An abdominal effusion should always be 
assessed for total protein and cellular content in an effort 
to recognize the findings associated with neoplasia, feline 
infectious peritonitis, infection (bacterial, fungal), hemor-
rhage and ruptured gallbladder. 

Radiographs 
Survey abdominal radiographs provide limited infor-

mation in the evaluation of the hepatobiliary system. 
Liver size and symmetry may be assessed, opacities wi-
thin the biliary system may be noted, and the presence 
of abdominal fluid may be detected before it is clinically 
recognized. 

Ultrasound 
Ultrasonographic examination of the hepatobiliary system 

is a noninvasive procedure that can provide a great deal of 
useful diagnostic information. The technique can detect dila-
ted bile ducts suggestive of extrahepatic obstruction, detect 
focal and diffuse differences in hepatic densities suggestive 
of neoplasia or cirrhosis, help guide the needle during per-
cutaneous liver biopsy, identify loculated abdominal fluid, 
and localize portosystemic vascular anomalies. 

Cytology 
Cytologic specimens can be obtained from the liver by 

needle aspiration, especially when there is hepatomegaly, 
and from touch imprints made from the liver biopsy spe-
cimen. Vacuolated hepatocytes suggest hepatic lipidosis 
in the icteric cat. Lymphoma (lymphosarcoma) may also 
be identified cytologically in both species. 

Biopsy 
Histologic examination of liver tissue is frequently 

necessary in patients with unexplained increases in li-
ver tests and/or hepatomegaly. Assessment for bleeding 
disorders is recommended before biopsy because of the 
role of the liver in the synthesis of most coagulation 
factors. An activated coagulation test (ACT) is a simple 
and convenient test. A value greater than 125 seconds 
for the dog and 65 seconds for the cat should be further 
investigated by means of a prothrombin time and activated 
partial thromboplastin time. Platelet numbers should also 
be evaluated since a defect in platelet function has been 
documented in patients with chronic liver disease. 

The pursuit of a liver biopsy in a patient with abnormal 
coagulation tests is addressed on an individual basis. In 
predominantly cholestatic disorders subcutaneous admi-
nistration of vitamin K1, (2 mg/kg for the dog and 5 mg/cat 
every 12 hours) may return the coagulation tests to normal 
within 24 to 48 hours. Administration of vitamin K1 is unli-
kely to correct the deficiency, however, if the coagulopathy 
is secondary to insufficient liver function. Transfusion with 
fresh blood or plasma is required before surgery in a patient 
which fails to respond to vitamin K1.   n
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Signs of chronic small intestinal disease (SID) are usually nonspecific (vomiting, weight loss and/or 
diarrhea) and vary in severity from occasional passage of semisolid feces that is merely an annoyance or 
concern to the owner, to severe progressive weight loss accompanied by explosive watery diarrhea. 
Keywords:  small intestinal disease, vomiting, diarrhea

Abstract

A number of specific disease entities cause such chronic 
problems in dogs and cats, and histologic examination 
of a small intestinal biopsy specimen is required for de-
finitive diagnosis. Clearly this expensive and invasive 
approach to diagnosis is not possible (or indicated) in all 
cases. There are no definitive tests for the diagnosis of 
SID. Even histologic examination of intestinal biopsies 
may be of limited practical value since in many cases 
there are no well-defined specific therapeutic measures 
for histologically defined diseases.

It is often necessary to make a presumptive diagnosis 
based on history, physical examination, and results of 
limited laboratory tests. The safest and least expensive 
treatments that are most likely to be effective are then 
started. 

It is also important to realize that adequate and time-
consuming communication with the client is essential 
when dealing with cases or suspected SID. Clients other-
wise get frustrated very quickly when there is no instant 
diagnosis and no specific treatment. It is essential to expla-
in the limitations of the various approaches to diagnosis 
and patient management. There are no magic answers, 
but patience and a logical approach are usually rewarded 
with a successful outcome and a happy client.

Inflammatory Bowel Disease
Inflammatory Bowel Disease (IBD) is the most common 

cause of chronic vomiting and diarrhea in dogs and cats. It 
actually involves a group of idiopathic chronic gastrointes-
tinal tract disorders characterized by the infiltration of the 
lamina propria by lymphocytes , plasma cells, eosinophils, 
macrophages, neutrophils or a combination of these cells. 
IBD is diagnosed most frequently in middle aged or older 
dogs and cats, but the disease can occur in animals of 
any age. It is not unusual, for example, for the disorder 
to be diagnosed in kittens as young as 4 months of age, 
particularly in those that have suffered from diarrhea 
since weaning. There is no apparent sex predisposition. 
Some dog breeds, however, appear to be more susceptible 

to certain types of IBD. The Basenji, for example, suffers 
from an immunoproliferative form of IBD and the Boxer 
has a predilection for histiocytic ulcerative colitis.

Pathogenesis
IBD may be associated with many conditions inclu-

ding giardiasis, campylobacteriosis, histoplasmosis, 
bacterial overgrowth, dietary sensitivity, lymphangi-
ectasia, regional enteritis and lymphosarcoma, but in 
the majority of cases no obvious cause can be identi-
fied. It is therefore important to be aware that IBD is 
merely a histologic description, and may represent a 
single manifestation of disease with many causes. The 
clinician should consider the probability that the infil-
trate is an immune-mediated inflammatory reaction 
directed against antigens from the intestinal lumen. 
Immunologic reactions in IBD may involve a variety of 
hypersensitivity reactions accompanied by the release 
of inflammatory mediators.

History and clinical signs
Inflammatory Bowel Disease (IBD) can involve either 

the small intestine, the large intestine or both organs 
simultaneously. It is important therefore to appreciate 
that a wide spectrum of clinical signs can be associated 
with this disease. Also, clinical signs in IBD are relatively 
nonspecific and usually relate to the degree and extent 
of intestinal pathology.

Dogs with IBD most often present with small or large 
bowel diarrhea, whereas vomiting is the most common 
sign in cats. The spectrum of signs associated with IBD 
in dogs and cats are listed in Table 1.

Diarrhea in IBD can be either small bowel or large 
bowel in character (Table 2) and even when both the 
small and large intestine are involved in the disease 
process, signs associated with one organ will usually 
predominate over the other. Diarrhea may be the sole 
clinical sign or may occur in conjunction with vomiting 
and other signs. Diarrhea may also be acute or chronic, 
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but most patients are evaluated because of chronic 
diarrhea that is unresponsive to routine antidiarrheal 
treatment. In some cats with IBD, diarrhea does not 
occur until the animal experiences a stressful episode 
such as change in environment or queening.

The first stage in approaching the patient with diarrhea 
is to decide whether the process involves the small intes-
tine, the large intestine or both. This helps determine 
the direction of future diagnostic steps and is achieved 
by combining information from the history, results of 
the physical examination and characteristics of the feces 
(Table 2).

Small bowel diarrhea is most often characterized by 
large volumes of soft, semi-formed, bulky or watery feces 
whereas large bowel diarrhea is characterized by small 
volume mucoid feces that are often blood stained.

Chronic intermittent and listless behavior are the most 
consistent signs of IBD in cats and may occur with or without 
diarrhea. When taking the history careful attention should 
be paid to patterns of vomiting observed by the owner. Vo-
miting in feline IBD is often recognized as an intermittent 
occurrence for weeks, months or years. The frequency of 
vomiting may increase as the disease progresses and other 
signs, such as listlessness and anorexia, may cause the ow-
ner to seek veterinary attention. Occasionally a cat with 
a history of an acute onset of vomiting and lethargy and 
with no history of chronic disease may be presented with 
moderate or even severe inflammatory changes eventually 
being found in intestinal biopsy specimens.

The history of vomiting in dogs with IBD may resemble 
that in the cat, but vomiting usually develops after the 
animal has developed diarrhea.

Signs associated with inflammatory Bowel disease in dogs & catsTable 1

Dogs Cats

Diarrhea
Vomiting
Weight loss
Anorexia
Lethargy
Edema
Ascites
Borborygmus
Tenesmus
Hematochezia
Halitosis
Polydipsia and polyuria
Abdominal pain

Vomiting
Diarrhea
Weight loss
Lethargy
Depression
Hematochezia

Differentiation of small intestinal from large intestinal diarrheaTable 2

Parameter Small intestine Large intestine

FECES
Volume
Mucus
Melena
Hematochezia
Steatorrhea
Undigested food

Increased
Rarely present
Occasional
Absent
Occasional
Occasional

Normal or increased
Frequent
Absent
Fairly common
Absent
Absent

DEFECATION
Urgency
Tenesmus
Frequency
Dyschezia

Uncommon
Absent
2-3 times normal
Absent

Common
Greater than 3 times normal
Occasional
Occasional

ANCILLARY SIGNS
Weight loss
Vomiting
Flatulence
Halitosis

May occur in malabsorption
Can occur
Can occur
Can occur

Rare
Can Occur
Absent
Absent
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Vomiting episodes in both species are usually associated 
with retching, are nonprojectile, and usually produce only 
clear fluid, bile or foam. Vomiting of food, either fresh or 
partially digested, may also occur, but vomiting in IBD is 
usually unrelated to eating. Hematemesis is rare and may 
indicate concurrent gastric involvement (eg. erosions, 
foreign body, gastritis, neoplasia) or more likely, super-
ficial erosive changes in the proximal small intestine. 
Vomiting hairballs or their accumulation in the stomach 
is an important sign of the disease in cats.

Animals with moderate to severe disease are lethargic 
and inappetent on days in which more than one vomiting 
episode occurs, but many animals with mild IBD go about 
their daily routine showing no untoward effects from any 
of the vomiting episodes.

Vomiting and associated clinical events may be cyclical in 
nature, particularly in cats. Signs may be evident on one of 
several days and then spontaneously disappear, indicating 
that untreated IBD runs a course characterized by exa-
cerbations and remission. Therapeutic success should not 
therefore be automatically attributed to the symptomatic 
treatment that is often given to these patients.

Other signs of IBD include varying degrees of listles-
sness, inappetence or anorexia, loss of body weight and 
condition, polydipsia and polyuria, abdominal pain, bor-
borygmus, halitosis and flatus. Some patients with IBD 
exhibit an increased, even ravenous appetite, probably in 
response to nutrient malabsorption. Dogs but not cats 
with severe small intestinal disease may develop protein 
losing enteropathy and may present with ascites or pe-
ripheral edema. Dogs with IBD (particularly eosinophilic 
gastroenteritis) occasionally present with cyclical bouts of 
vomiting and abdominal pain, with or without diarrhea, 
that may mimic acute pancreatitis in their severity.

Physical findings
Findings at physical examination in dogs with IBD 

vary from the usually unremarkable to an animal with 
a palpably thickened intestine, cachexia and edema or 
ascites. Hypoproteinemia most frequently appears to 
cause peripheral edema in large breed dogs, whereas 
ascites develops more frequently in small breed dogs. 
Findings may be more subtle in cats with only weight 
loss and perhaps a thickened intestine. Hypoproteinemia 
with associated edema or ascites is uncommon in IBD in 
this species.

Abdominal palpation, however, is usually normal, espe-
cially in dogs and cats with large intestinal involvement. 
A palpably thickened intestine with mesenteric Iympha-
denopathy develops in cats with severe disease.

Differential diagnosis
The differential diagnoses of IBD in cats and dogs are 

listed in Table 3. Major differential diagnoses in dogs 
include exocrine pancreatic insufficiency, small intestinal 
bacterial overgrowth and intestinal tumors, particularly 
diffuse intestinal Iymphoma. Hyperthyroidism must 
always be excluded as a cause of vomiting, weight loss, 
polyphagia and diarrhea in cats older than 5 years.

Diagnosis
A definitive diagnosis of IBD can only be made after 

identification of typical histologic changes in gastric, 
intestinal or colonic biopsy specimens. A stepwise ap-
proach to diagnosis should initially consider or eliminate 
intestinal pathogens and parasites, partial intestinal 
obstruction, systemic disorders and exocrine pancreatic 
insufficiency.

Recommended tests in all patients with suspected IBD 
include a complete blood count, biochemical profile, uri-
nalysis, fecal examination for parasites. In cats, serum 
cobalamin, T4, and FeLV and FIV tests should be run. A 
TLI test can also be run if clinically indicated. Diagnostic 
tests in dogs should include measurement of serum TLI, 
folate and cobalamin concentrations.

Baseline test results are often normal or negative in 
dogs and cats with IBD, especially in patients with signs 
of large bowel involvement. Abnormalities that may be 
identified however, include mild nonregenerative anemia, 
leukocytosis (20-50,000 cells/L) without a marked left 
shift, and eosinophilia in some animals with eosinophilic 
enteritis or colitis. Lymphopenia may be seen in patients 
with secondary Iymphangiectasia. A hyperproteinemia 
may occasionally be identified that is attributable to 
an increased globulin fraction in Basenjis with IBD and 
in some cats with the disease. Hypoproteinemia (total 
protein <55 g/L) with albumin and globulin fractions 
proportionately decreased, may occur in dogs with small 
intestinal IBD but seldom in cats with similar lesions. The 
reasons for this distinct species difference are unknown. 
Panhypoproteinemia in cats is rare and is more often as-
sociated with diffuse intestinal Iymphoma than with IBD. 
Serum calcium will also be depressed if serum albumin 
is reduced. Intestinal Iymphoma should be suspected if 
the albumin is low and calcium concentration is normal 
or increased.

In advanced cases the mucosal infiltrate can cause 
secondary Iymphangiectasia with a subsequent loss of 
plasma protein into the gut lumen. Diarrhea is almost 
invariably present in these situations because plasma pro-
tein concentrations less than 45 g/L exert an insufficient 
oncotic pressure to allow water absorption and there is a 
net loss of fluid into the intestinal lumen.

Mild to moderate elevations of liver enzyme activity, 
particularly in ALT and AST, are seen in both dogs and 
cats with IBD. The AP may also be elevated in dogs, but 
rarely in cats with the disorder. Serum amylase and lipase 
activity may also be increased in acute exacerbations of 
severe disease to the extent that it may be difficult to 
clinically differentiate IBD from acute pancreatitis.

Survey abdominals are unremarkable in both dogs and 
cats with IBD.

The only means to definitively diagnose IBD is by gastric, 
intestinal or colonic biopsy. Intestinal biopsy specimens 
can be obtained either by endoscopy or by exploratory 
laparotomy. One of the many advantages of endoscopy 
is that it is a rapid and relatively noninvasive procedure. 
Multiple biopsy specimens can also be obtained from the 
stomach, proximal small intestine and colon. It is also 
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possible to obtain ileal biopsies at colonoscopy in some 
dogs and cats. It is important to obtain biopsy specimens 
from as many areas as possible since disease may not be 
uniformly distributed along the length of the gut.

The gross appearance of the intestine and colon at en-
doscopy in IBD can range from normal through varying 
degrees of mucosal irregularity to extreme changes with 
a cobblestone appearance and hemorrhage that resemble 
Iymphoma. The mucosa may be extremely friable and both 
the jejunum and colon may bleed from direct contact as 
the endoscope tip is advanced.

If an endoscope is not available, full thickness biopsies 
must be taken from the small intestine at exploratory 
laparotomy. A minimum of 5 specimens should be taken, 
1 from the stomach, 1 from the duodenum, 2 from the je-
junum and 1 from the ileum. The colon is seldom biopsied 
at laparotomy since diagnosis by colonoscopy (even using 
a rigid colonoscope) is relatively straightforward. It is im-
portant to realize that the intestine appears grossly normal 
in most patients with IBD. A lymph node biopsy should 
also be taken if there is any degree of Iymphadenopathy 
since it is important to distinguish between Iymphoma 
and IBD. Both dogs and cats with small intestinal Iymp-
homa may have a reactive mesenteric Iymphadeno pathy 
and vice versa.

Pathologic findings
It is important for the clinician to be able to interpret 

the pathologist’s description of the lesions. Increased 
numbers of inflammatory cells are invariably present in 
the lamina propria of patients with IBD. Either single cell 
types or mixed cell infiltrations may be reported. The most 
common findings are Iymphocytic plasmacytic enteritis 
or colitis, but eosinophilic enteritis or colitis may also 
be reported. Neutrophils are not commonly identified 
in the small intestinal mucosa of patients with IBD, but 
when present, probably indicate a response to a luminal 
microbial component.

Other abnormalities that may be reported include mu-
cosal atrophy, villus atrophy or fusion, epithelial erosion or 
fibrosis. Secondary Iymphangiectasia and crypt abscesses 
may also be reported.

It is important to ascertain whether the changes are de-
scribed as mild, moderate or severe, since this determines 
the approach to treatment as well as the prognosis.

Mild changes may simply indicate a reaction to intestinal 
parasites or to small intestinal bacterial overgrowth. Mo-
derate to severe changes on the other hand are much more 
significant and usually mandate aggressive treatment.

Severe cases of plasmacytic Iymphocytic enteritis can be 
difficult to differentiate histologically from lymphosarcoma, 
especially in endoscopic biopsy samples. If the diagnosis is 
unclear it may be necessary to repeat the endoscopic biopsy 
procedure or to obtain full thickness biopsy specimens.

Dietary management of inflammatory 
bowel disease

Diet has an important role in the management of IBD, 
because the major presumed cause of the disorder involves 
hypersensitivity to luminal dietary or microbial antigens. 
Treatment is therefore aimed at removing any antigenic 
cause of inflammation and suppressing the cell-mediated 
inflammation in the gut.

The approach to the treatment of most gastrointestinal 
diseases involves a combination of pharmacologic and 
dietary therapy. Restriction or manipulation of individual 
dietary components, particularly fat content and protein 
source, may be the most important factor in the dietary 
management of dogs with IBD. 

Drug treatment of inflammatory 
bowel disease

Small intestinal disease
While it may be possible to successfully treat patients 

with mild histologic change by removing any under-
lying disease and manipulating the diet, patients with 

Differential diagnosis of inflammatory Bowel disease in dogs & catsTable 3

Dogs Cats

SMALL BOWEL
Exocrine pancreatic insuffi  ciency
Small intestinal bacterial overgrowth
Intestinal Iymphoma
Giardiasis
Intestinal histoplasmosis
Acute pancreatitis
Adverse drug reaction (erythromycin)

SMALL BOWEL
Hyperthyroidism
Intestinal Iymphoma
Giardiasis
Bacterial overgrowth
Exocrine pancreatic insuffi  ciency
Feline infectious peritonitis
Acute and chronic pancreatitis
Adverse drug reactor (tetracycline, ampicillin)

LARGE BOWEL
Diff use colonic Iymphoma
Colonic fungal infection
Cecal inversion
Trichuriasis infection

LARGE BOWEL
Colonic Iymphoma
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moderate to severe disease almost invariably require 
immunosuppressive therapy for successful control. 
Clients, moreover, are usually unwilling to wait for 
weeks or months for the results of dietary change 
to become apparent and demand treatment that will 
resolve signs within a reasonable time. Treatment of 
IBD almost always involves varying combinations of 
glucocorticoid and antimicrobial therapy.

Glucocorticoids
Judicious and appropriate use of prednisone (or predni-

solone) is the most important component in the successful 
treatment of IBD of the small intestine.

The drug should be started at an initial dose of 0.5-1 
mg/kg Q12H for 3-4 weeks. The dose can be reduced soon 
after signs subside in 50% decrements every 2-3 weeks 
until a maintenance dose of 0.5 mg/kg every other day 
is achieved.

The drug may be withdrawn after 8-12 weeks if signs do 
not recur. Higher doses of prednisone (1-2 mg/kg Q12H) 
may be indicated if the words “moderate” or “severe” ap-
pear on the biopsy report. The same decremental withdra-
wal regimen should be followed as described above.

Most patients respond well to this treatment regimen 
but clients should be cautioned about the possibility of 
an exacerbation of signs, particularly diarrhea for the 
first 3-4 days after treatment. The cause of this diarrhea 
is unclear, but may be attributable to the side effects of 
the rapid Iysis of mucosal infiltrates of plasma cells and 
lymphocytes.

Methylprednisolone acetate (Depo-Medrol) can be used 
to treat both canine and feline inflammatory bowel di-
sease, but consistent control of clinical signs is difficult 
to attain. The approach is warranted however, in cats 
which the owner has difficulty medicating. Initially 20 
mg of the drug is given intramuscularly and is repeated 
at 1-2 week intervals for 2-3 doses. Injections are then 
given every 2-4 weeks as needed for control.

In refractory cases it is appropriate to try a course of 
cyclosporine.

Antimicrobial Therapy
Oral antimicrobial therapy is another important com-

ponent of treatment of diarrhea in IBD. Metronidazole 
is the drug most widely used, but it is not known if the 
apparently beneficial effects of treatment are due to 
control of secondary bacterial overgrowth or to the pur-
ported effect of metronidazole to modulate cell mediated 
immunity.

An oral dose of metronidazole of 10-20 mg/kg Q12H 
appears to be effective in controlling diarrhea. Side effects 
appear uncommon at this dose and the drug may be 
continued indefinitely (but for a minimum of 2-4 weeks). 
In some patients, particularly cats with IBD, long term 
control of diarrhea may be achieved with as low a dose 
as 75 mg (¼ 250 mg tablet) once daily.

Other antibiotics that are effective in the control of 
secondary bacterial overgrowth in IBD are tetracycline 
10 mg/kg Q12H and tylosin 10-20 mg/kg Q12H.

Azathioprine

If remission is not maintained on a combination of 
prednisone and metronidazole, azathioprine (Immuran) 
should be introduced into the treatment regimen. The oral 
dose in dogs is 1 mg/kg once daily and in cats 0.3 mg/kg 
once daily. Since the drug is only available as 50 mg tablets 
it must be reformulated to appropriately treat cats. For 
this one 50 mg tablet is usually crushed and dissolved 
in syrup or a multivitamin solution and dosed as an oral 
suspension. The drug should be continued for at least 4 
weeks since it takes time for azathioprine to influence 
the immune system. The WBC should be monitored we-
ekly and treatment stopped if the total white cell count 
falls below 5000. Treatment with azathioprine is usually 
continued for 3-9 months.

Adjunctive Therapy
The total serum protein concentration seems to have 

an important effect on maintaining the integrity of the 
gastric mucosal barrier in the dog. Gastric erosions are 
often noted at endoscopy when serum proteins are < 30 
g/L, a situation that is exacerbated if prednisone is used 
to treat the disease. For these reasons it is important to 
protect the gastric mucosa with either sucralfate (0.25-0.5 
g) Q8H, or H2 receptor antagonists such as cimetidine (5 
mg/kg) Q8H, ranitidine (2 mg/kg) Q12H, or famotidine 
(2 mg/kg) Q24H. Treatment should be continued until 
serum proteins return to normal.

Adjunctive vitamin therapy is also beneficial in severe 
disease. Oral folic acid (eg. 5 mg/day for 1-6 months) and 
parenteral cobalamin (eg. 500 g/month) for 6 months 
may help mucosal repair. Cobalamin therapy may be 
particularly useful in cats with chronic IBD and diarrhea 
since cobalamin malabsorption appears to exacerbate the 
disease. Severe disease is also associated with fat malab-
sorption and fat soluble vitamin deficiency. Parenteral fat 
soluble vitamins should therefore be part of the initial 
treatment plan in patients with severe disease.

Colonic disease
Immunosuppressive Therapy
Despite the knowledge of symptomatic and nutritional 

therapy for colitis, the basis of treatment still involves the 
judicious use of drugs that modulate mucosal immune func-
tion. The most important and widely used of these agents 
are sulfasalazine, prednisone (or prednisolone), and azathio-
prine. Such drugs as methotrexate, cyclosporin, and some 
new drugs that specifically influence individual cytokine 
function are now being used in the treatment of human 
inflammatory bowel disease. It is possible that these drugs 
may be useful in the treatment of canine colitis.

Sulfasalazine
Sulfasalazine (salazopyrine) (25 to 40 mg/kg Q8H for 

three to four weeks in dogs, and 10-20 mg/kg Q12H 
for 2-3 weeks in cats) is the preferred drug for treating 
chronic plasmacytic-lymphocytic colitis, the most com-
mon type of idiopathic colitis. The active ingredient is 
5-aminosalicylate (mesalamine). The exact mechanism 
or mechanisms of action of 5-aminosalicylate are unclear, 
but current evidence suggests that it has various bene-
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ficial effects. It has been demonstrated, for example, to 
decrease interleukin-1 production, inhibit 5-lipogenase, 
reduce platelet-activating factor, act as a free radical sca-
venger, and inhibit mucosal mast cell histamine release 
and prostaglandin production.

Most patients respond to sulfasalazine alone or in com-
bination with dietary change within one to four weeks of 
the onset of treatment. The diagnosis must be reexamined 
if signs fail to improve after four weeks of treatment or 
if they recur when the drug is withdrawn. Long-term 
therapy is contraindicated because sulfasalazine causes 
keratoconjunctivitis sicca (KCS) induced by sensitivity 
to sulfapyridine.

Prednisone and Azathioprine
Prednisone has been widely used to treat plasmacy-

tic-lymphocytic enteritis in dogs and cats, but is appa-
rently not as effective as sulfasalazine in the treatment 
of plasmacytic-lymphocytic colitis. The indication for 
corticosteroids in the treatment of colitis has not been 
clarified and remains empirical. Some dogs with colitis 
reportedly deteriorate when treated with corticostero-
ids; other patients apparently benefit. Because chronic 
colitis is an inflammatory disease of unknown cause, 
corticosteroid use in conjunction with sulfasalazine is 
occasionally beneficial in patients that are unresponsive 
to more conventional treatment.

Eosinophilic colitis seldom responds to dietary change 
alone. Immunosuppressive doses of prednisone or pred-
nisolone (2 to 4 mg/kg once daily for two weeks and then 
tapered for 6 to 10 weeks) are the preferred treatment for 
this disease. If mucosal changes are severe, prednisone can 
be combined with azathioprine (1 mg/kg Q24H for 4-6 
weeks in the dog, 0.3 mg/kg Q24H in the cat). Occasional 
7 to 14 days courses of azathioprine alone can be used to 
control signs in patients with plasmacytic-lymphocytic or 
eosinophilic colitis that are apparently resistant to other 
forms of treatment.

Histiocytic colitis responds to treatment with enro-
loxacin.

Conclusion
With appropriate therapy, the prognosis for most pati-

ents with IBD is good. The prognosis should become even 
better in the future, based on a better understanding of 
mucosal immune regulation, colonic metabolism, and 
the effect on colonic mucosal health by short-chain fatty 
acids produced by microbial fermentation of nondigestible 
carbohydrate. Nevertheless, there is still a long way to 
go in understanding this complex and enigmatic group 
of diseases.  

Intestinal lymphangiectasia
Lymphangiectasia refers to a group of small intestinal 

disorders, the outstanding feature of which is marked 
dilatation of submucosal intestinal lymphatics. The ca-
use may be obstruction to lymphatic flow secondary to 
granulomatous or neoplastic disease of the mesenteric 
lymph nodes or ducts, or less commonly, secondary to 
cardiac failure. Lacteal dilatation may also be seen in 

chronic enteritis where it probably arises secondary to 
restriction of submucosal lymph flow by inflammatory 
infiltrates. The disease may also be a primary hereditary 
absence or deficiency of intestinal lymphatics, as has been 
reported in Norwegian Lundehunds. 

In the dog the disease most commonly appears to be 
secondary to a chronic inflam matory response in the small 
intestinal lymph nodes and vessels. The inciting cause is 
unknown. This may occur in any breed, but prevalence 
seems to be high in Yorkshire Terriers.

Obstruction of the lymphatics results in a characteristic 
dilatation of the lacteals, disruption of the villus and a 
loss of lymph (containing protein and lymphocytes) into 
the intestinal lumen.

Signs may include diarrhea (not always present), weight 
loss, edema, ascites, and pleural effusion. Panhypoproteine-
mia (decreased albumin and globulin), hypocholestero-
lemia and (in about 50% of cases) lymphopenia are com-
monly seen. Micro cytic or hypochromic anemia may also 
be present.

The diagnosis is made from the clinical and laboratory 
findings and exclusion of hepatic and renal causes of hy-
poalbuminemia. Intestinal biopsy may reveal a specific 
underlying disease. If available, quantitate measurement 
of fecal protease activity may be used to assess the severity 
of intestinal protein loss.

Treatment is with a low fat diet, medium chain trigly-
cerides oral antibiotics and prednisone. The prognosis is 
guarded to poor.

Bacterial overgrowth syndrome 
Although well defined in man, overgrowth of bacteria (which 

refers to overgrowth in the upper small intestine, where 
few bacteria are normally present) is less well documented 
in the dog. Normal dogs and cats appear to have bacterial 
populations which would be compatible with overgrowth 
in other species. Overgrowth has been associated with a 
specific enteropathy in the German Shepherd Dog, as well 
as in many dogs with exocrine pancreatic insufficiency. The 
disorder probably occurs secondary to a variety of gastro-
intestinal diseases, but in many cases may be subclinical. 
It is also suspected that rather than overgrowth (i.e. an 
increase in number per se) there may be an overgrowth of 
one species, especially anaerobes, thus strictly, it is an im-
balance in numbers. Since many dogs and cats with chronic 
diarrhea and presumed bacterial overgrowth respond to oral 
antibiotic therapy. The term “antibiotic responsive diarrhea” 
is preferred by some.

Classically, bacterial overgrowth is associated with a 
surgically induced “blind loop” of small intestine, but 
it may occur with diseases in which there is a failure 
of normal intestinal motor function, failure of gastric 
acid secretion (achlorhydria – rare in dogs and cats), 
pancreatic exocrine insufficiency or abnormal intestinal 
immune function. Bacteria directly injure the mucosa 
by production of damaging enzymes. In addition, they 
change the intraluminal environment by deconjuga-
tion and dehydration of bile salts and hydroxyla tion 
of fatty acids.
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Signs include chronic diarrhea and/or weight loss, per-
haps accompanied by borborygmus, flatulence or pica, in-
cluding coprophagia. Definitive diagnosis requires culture 
of intestinal content which is clearly impractical in most 
practices. Increased serum folate and/or decreased serum 
cobalamin provide indirect evidence for the presence of 
bacterial overgrowth. 

Attempts should be made to eliminate any underlying 
disease, although in many cases this may not be possi-
ble. Even if the cause of bacterial overgrowth cannot be 
identified and remedied, the overgrowth itself represents 
a potentially treatable component of different intestinal 
diseases. A single course of antibiotic therapy may pro-
duce long-term improvement in some dogs, while other 
animals require periodic re-treatment when signs recur. 
Tetracycline is the recommended antibiotic of choice 
(10-20 mg/kg Q12H for 1-2 weeks). In some patients 
metronidazole at 10-20 mg/kg Q12H for 1-2 weeks may 
be more effective because of its action against obligate 
anaerobic bacteria. Tylosin at ¼-1 teaspoonful/meal (20 
mg/kg Q12H) is an economical choice in some animals 
that require chronic antibiotic therapy to control signs of 
gastrointestinal disease.  However, some patients reject 
food treated with tylosin and it may be necessary to place 
the drug in gelatin capsules.

Small intestinal tumors
Leiomyosarcoma, leiomyoma, lymphosarcoma and ade-

nocarcinoma are the most common tumors of the small 
intestine in the dog and cat. Signs include vomiting, 
diarrhea and weight loss. These may be related to mal
absorption and protein losing enteropathy secondary to 
infiltration of the intestinal wall and bacterial overgrowth 
secondary obstruction. 

Intestinal tumors are more common in older dogs or cats, 
although lymphosarcoma occurs sporadically in younger 
animals. Radiographs and ultrasound may be helpful for 
diagnosis when abdominal masses cannot be palpated. Ex-
ploratory laparotomy and intestinal and mesenteric node 
biopsy are diagnostic. Adenocarcinomas may cause signs of 
intermittent obstruction and may metastasize to the liver or 
pancreas and produce signs of secondary organ dysfunction. 
Pulmonary metastasis, however, is rare.

The prognosis is guarded with canine intestinal lym-
phoma since the alimentary type responds poorly to 
treatment. The prognosis is better in the cat. Adeno-
carcinoma has a poor prognosis in both species unless 
diagnosed early, in which case resection of a localized 
lesion can produce marked clinical improvement for a 
period of time - recurrence may be slow (up to 2 years), 
particularly in cats. Leiomyomas/sarcomas are often 
slow-growing tumors with an excellent prognosis after 
complete surgical excision.

Short Bowel Syndrome
This syndrome occurs after extensive surgical resection 

of the small intestine. The pathophysiology is complex 
and includes bacterial overgrowth, failure of digestion 
and absorption, hypersecretion of gastric acid, and se-

condary changes due to malnutrition. However, the bowel 
remaining after resection can hypertrophy and increase 
its absorptive capacity; there can therefore be clinical 
improvement with time. Supportive care may however 
be required in some patients and includes a low fat highly 
digestible diet supplemented with medium chain triglyce-
ride oil, vitamin and mineral supplementation (including 
parenteral replacement in some patients), elemental 
dietary supplements, pancreatic enzyme supplements, 
oral antibiotics, frequent small meals, and cimetidine to 
inhibit gastric acid secretion.

Mycotic enteropathies
These are rare, but some (e.g. Histoplasmosis) may be 

more commonly encountered in specific geographical 
regions.

Histoplasma Capsulation often produces a disse-
minated infection, and in some patients weight loss and 
diarrhea may be prominent signs. Other findings depend 
on the organs involved. There may be panhypoproteine-
mia. Organisms may be seen in various tissues/organs 
(blood, respiratory tract) but may also be evident in co-
lonic scrapings or fecal cytologic specimens. Treatment 
with itraconazole, ketoconazole and/or amphotericin B 
may be effective.

Intestinal Phycomycosis due to Pythium sp. (and 
others) is fairly common in States bordering the Gulf of 
Mexico (especially Louisiana). Vomiting and weight loss 
due to proximal small intestinal involvement are the 
prominent signs, but more extensive intestinal involve-
ment may occur and result in diarrhea. The intestinal wall 
may be thickened (an abdominal mass can be palpable in 
some patients). Phycomycosis should be included in the 
differential diagnosis of dogs with intestinal masses in 
the SE USA.

Diagnosis requires intestinal biopsy and identification 
of fungal elements; surgical resection of the affected 
bowel is indicated since successful medical treatment is 
not reported. The prognosis is poor to hopeless.

Aspergillosis and candidiasis have been reported rarely 
as gastrointestinal pathogens. Immunosuppression of the 
host has to be suspected in these patients. Treatment with 
ketoconazole, itraconazole, nystatin or amphotericin B 
may be effective.

Bacterial enteropathies
Bacterial causes of chronic SID are not well documented. 

Yersinia enterocolitica, Campylobacter sp. and Salmonella 
sp. are generally believed to be causative agents in rare 
instances of acute diarrhea, and have also been cited as 
cause of chronic diarrhea in some dogs and cats. These 
cases are of importance because they are potential sources 
for zoonotic transmission to human beings. Clostridium 
difficile and its cytotoxin have been isolated from dogs 
with chronic diarrhea but no weight loss; the diarrhea 
responded to metronidazole therapy, but relapses ne-
cessitated repeated therapy. Clostridium perfringens can 
be associated with chronic small and large intestinal 
diarrhea in dogs.   n
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Acizii graşi esenţiali nu pot fi produşi de organism şi trebuie 
obţinuţi din hrană, urmând apoi a fi metabolizaţi. Omega 3 şi 
Omega 6 sunt cele două tipuri de acizi graşi esenţiali care trebuie 
să fie prezenţi în nutriţia câinelui sau pisicii dvs. Deşi nutriţia 
„tradiţională” nu pune accentul pe suplimentarea hranei cu acizi 
graşi esenţiali, studiile recente arată din ce în ce mai mult impor-
tanţa acestor elemente pentru starea de sănătate a animalelor de 
companie. Cantitatea corespunzătoare de Omega 3 în dietă are 
un impact determinant asupra dezvoltării neuronale şi creşterii 
puilor de câine şi de pisică, asupra sistemului imunitar al puilor şi 
adulţilor deopotrivă, precum şi în alte arii - sistemul cardiovascular 
şi reglarea colesterolului, reducerea suferinţelor, articularea, buna 
funcţionare a sistemului urinar şi a rinichilor, precum şi (cel mai 
vizibil efect) îmbunătăţirea calităţii blănii şi a sănătăţii pielii, mai 
ales în cazul dermatitelor sau al altor probleme dermatologice.

Cei mai importanţi acizi graşi Omega 3 sunt ALA (acid alfalino-
leic), EPA (acid eicosapentanoic) şi DHA (acid docosahexaenoic). 
Organismul câinilor poate converti ALA în EPA şi DHA, dar cu o 
eficienţă limitată, depinzând printre altele şi de sursa de prove-
nienţă a acizilor graşi metabolizaţi (vegetală/plante sau animală/
peşte); de aceea, este ideal ca toţi acizii graşi Omega 3 să fie pre-
zenţi în suplimentele administrate. Pisicile, pe de altă parte, nu au 
capacitatea de a converti ALA în EPA şi DHA, deci în cazul lor este 
esenţial ca toţi acizii graşi să fie oferiţi prin alimentaţie.

În mod similar, cei mai importanţi acizi graşi Omega 6 sunt 
LA (acidul linoleic) şi AA (acidul arachidonic). Ca şi în cazul 
acizilor graşi Omega 3, LA poate fi convertit în AA de organis-
mul câinilor, dar nu poate fi sintetizat de cel al pisicilor, ceea 
ce face ca în cazul acestora din urmă să fie necesară prezenţa 
ambilor acizi pentru o alimentaţie completă.

Multe din alimentele comerciale destinate animalelor noastre 
de companie susţin că au în compoziţie diferite cantităţi de 
Omega 3, dar sursa acestora este în mod primar ALA (obţinut 
din uleiuri vegetale), care poate fi convertit în acizi graşi cu 

catena mai lungă doar în mod limitat. De aceea, este important 
să urmărim prezenţa DHA şi EPA în aceste alimente, precum 
şi proporţia de Omega 3 şi Omega 6.

Modernizarea şi industrializarea agriculturii au introdus în dieta 
noastră (şi a animalelor noastre) o cantitate prea mare de acizi graşi 
Omega 6. În cazul oamenilor, o dietă tipică din statele moderne 
conţine de circa 10 ori mai mulţi acizi graşi Omega 6 decât Omega 
3 şi o situaţie similară este şi pentru mâncarea pentru animalele de 
companie. Cu toate acestea, studiile de specialitate demonstrează 
că o proporţie echilibrată de Omega 6:Omega 3 de aproximativ 
5:1 este cea mai indicată şi de dorit. În cantităţi prea mari, acizii 
graşi Omega 6 (în special AA) pot avea un efect inflamator şi pot 
accentua stările de boală, în mod particular în cazul dermatitelor, 
al problemelor articulare şi renale. 

Sintetizând cele spuse mai sus, trebuie să reţinem următoa-
rele - că acizii graşi esenţiali sunt extrem de importanţi pentru 
organism şi că, în cazul animalelor de companie, aceştia nu pot 
fi metabolizaţi şi transformaţi, deci trebuie să fie introduşi 
prin alimentaţie (mai ales în cazul pisicilor). În al doilea rând, 
raportul de Omega 6:Omega 3 trebuie să fie de maximum 5:1 
pentru a permite organismului să se dezvolte armonios. În al 
treilea rând, sursa de provenienţă a acizilor graşi este foarte 
importantă, întrucât de ea depinde capacitatea de metabolizare 
a acestora şi, în aceste condiţii, sursa animală (adică peştele) este 
clar de preferat celei vegetale (adică plantele). Mai mult, în cazul 
surselor animale, adică al peştelui, este de preferat să alegem 
peştele sălbatic celui de fermă, deoarece acesta sintetizează 
acizi graşi esenţiali direct din sursa de hrănire şi nu conţine 
produsele toxice care se regăsesc în majoritatea animalelor de 
fermă (antibiotice, pesticide, coloranţi).   n

Arin Christu
SC CAROSHEL Import-Export SRL

0722/983.442

P
Opriţi năpârlirea excesivă! 

NUTRIVET - ulei de somon sălbatic 
(Omega 3 - 30%)!

Omega 3 este o necesitate, nu o opţiune, pentru o sănătate opti­
mă. Blana lucioasă şi pielea sănătoasă sunt cei mai vizibili indica­
tori ai stării de sănătate a câinelui sau pisicii noastre. O dietă com­
pletă şi echilibrată contribuie din plin la menţinerea unei stări de 
sănătate optime pentru animalul dvs., dietă din care trebuie să 
facă parte şi acizii graşi esenţiali Omega 3 şi Omega 6.

SĂNĂTATEA ANIMALULUI TĂU CONTEAZĂ!
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Flapsul muşchiului flexor  
carpo-ulnar

Ioana Manea
Clinica Veterinară 

Petvet Ploiești Soft tissue defects occurring after trauma, can be 
corrected with surgical reconstruction techniques, 
depending on the site where  are located. One of these 
techniques is to use flaps. Flexor carpi ulnaris muscle 
flap is used to reconstruct wounds involving tissue 
from the antebrachial, carpal and metacarpal areas.
Keywords: reconstruction, antebrachial, 
flexor carpi ulnaris muscle flap

Defectele de ţesut moale apărute în urma unor traumatisme pot 
fi remediate cu ajutorul unor tehnici chirurgicale de reconstrucţie, 
în funcţie de zona unde sunt localizate. Una din aceste tehnici 
constă în utilizarea flapsurilor. Flapsul muşchiului flexor carpo-
ulnar se foloseşte la reconstrucţia rănilor care implică ţesuturi 
din zona antebraţului, zona carpiană şi metacarpiană. 
Cuvinte-cheie: reconstrucţie, zona antebraţului, 
flaps muşchi flexor carpo-ulnar

Abstract Rezumat

În ianuarie anul trecut a fost adus la cabinet un 
câine luat de către o iubitoare de la stăpânul lui, care 
nu era dispus să îi acorde îngrijiri medicale. Surpriza 
nu a a fost acest lucru, ci faptul că animalul avea o 
fractură distală de radius, deschisă, veche de aproape 
două săptămâni. În acest timp câinele s-a lins, lăsând 
vizibile razele osoase implicate în fractură. Nu am ales 
varianta amputării, ci am decis să tratăm plaga infecta-
tă şi să remediem fractura. După remedierea fracturii 
m-am confruntat cu o problemă: închiderea plăgii. 
Din cauza musculaturii slab reprezentate în zonă şi a 
ţesutului cutanat foarte puţin mobil, marginile plăgii 
nu se puteau afronta corect, lăsând un defect de ţesut 
moale destul de consistent. Am decis să efectuăm un 
flaps muscular pentru a acoperi porţiunea osoasă, flaps 
la care am utilizat muşchiul flexor carpo-ulnar, urmat 
apoi de o grefă de piele.

Fragmentul de os care a rămas neacoperit de muscula-
tură era de aproximativ 3 cm lungime. Pentru efectuarea 
flapsului am folosit porţiunea humerală a muşchiului 
flexor carpo-ulnar, flaps care de obicei se foloseşte la 
reconstrucţia rănilor care implică ţesuturi din zona an-
tebraţului, zona carpiană şi metacarpiană. 

Se incizează pielea în porţiunea caudolaterală a antebra-
ţului, pornind de la cot până la 1-2 cm distal lângă pisiform 
pentru a expune muşchiul (figura 1). Se continuă cu incizia 
fasciei antebrahiale şi a fasciei carpiene, pentru identificarea 
muşchiului flexor carpoulnar, muşchi format dintr-o porţiune 
humerală (inserată pe epicondilul medial humeral pe creasta 
flexorilor) şi o porţiune ulnară (inserată pe olecran). Porţiunea 
humerală se află între flexorul carpoulnar (caudal) şi muşchiul 
ulnar lateral (în lateral). Se disecă tendonul porţiunii ulnare 
a flexorului, pentru expunerea completă a părţii humerale. 
După identificarea corectă şi disecţia acestei părţi humerale 

Figura 2

Figura 4

Figura 3

Figura 1
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Figura 5

Figura 9Figura 8

Figura 6

Figura 10

Figura 7

Figura 11. Câinele la un an 
după intervenţie

(figura 2), se secţionează muşchiul între treimea proximală şi 
cea mijlocie (figura 3). Se poate face o incizie punte pentru a 
uni defectul existent cu incizia ţesutului cutanat sau se poate 
dilacera pielea pornind de la incizia cutanată până la nivelul 
defectului, creând un tunel suficient de lat ca muşchiul să 
poată fi rotit şi adus în plaga care trebuie acoperită (figurile 
4, 5). Se afrontează muşchiul cu ţesutul viabil (figurile 6, 7) 
şi se plasează dren dacă este necesar. Dacă muşchiul nu este 
acoperit imediat de o grefă de piele, se aplică bandaje umede, 
neaderente. Pentru închiderea completă a defectului am efec-
tuat o grefă cutanată (figura 8, imediat după operaţie, figura 
9 - a doua zi).   n

1. Fossum T.- Small Animal Surgery, Third edition.
2. Cotofan V., Predoi G. - Anatomia topografi că a animalelor domestice, 2003.
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Care este rolul dietei  
în boala inflamatorie intestinală 

a câinelui?

Prof. Kenny Simpson 
Universitatea Cornell, SUA

P

Ca practicieni veterinari, dacă ne confruntăm 
cu un caz de boală intestinală inflamatorie 
canină, de obicei optăm pentru o nouă dietă, 
pe lângă medicamentele antimicrobiene, an­
tiinflamatorii și imunosupresive. Dar ce argu­
mente susţin schimbarea dietei? Este dieta 
un factor predispozant în IBD la câini, şi este 
schimbarea dietei întotdeauna benefică? Acest 
articol va examina rolul dietei în etiopatogene­
za şi tratamentul IBD la câini.

Conferinţă în cadrul ÎNTÂLNIRII LA NIVEL ÎNALT NESTLE PURINA,  
22-24 martie 2012 în Lisabona

Boala intestinală inflamatorie (IBD) reprezintă un termen co-
lectiv aplicat unui grup de enteropatii cronice caracterizate prin 
simptome gastrointestinale (GI) persistente sau recurente şi de 
inflamaţia tractului GI. Este acceptat la scară largă faptul că IBD 
este cauzată de interacţiunea dintre genetica gazdei, microflora 
intestinală (în mod special bacteriile şi constituenţii dietetici), 
sistemul imunitar şi factorii de mediu „declanşatori” ai inflama-
ţiei intestinului. Oricum, paşii caracteristici care conduc la IBD, 
motivele variaţiei fenotipice şi răspunsul imprevizibil la tratament 
nu sunt cunoscute. În cazul pacienţilor cu IBD caracterizată prin 
inflamaţie granulomatoasă sau neutrofilică suntem nevoiţi să 
muncim din greu pentru a detecta agenţii etiologici infecţioşi şi 
pentru a-i eradica printr-o terapie adecvată. În orice caz, modifică-
rile patologice cel mai des observate la câinii cu IBD sunt infiltraţia 
mucoasei cu limfocite şi celule plasmatice, atrofia vilozităţilor 
şi dilataţia vaselor limfatice. Acesta este cazul în care de obicei 
recomandăm dieta. Având acestea în vedere, ce date confirmă 
într-adevăr rolul dietei în IBD la câini?  

Ce dovezi susţin rolul dietei în IBD la câini?
I. Răspunsul clinic la dietă în enteropatiile cu specifici-

tate de rasă
n Seterii Irlandezi sunt predispuşi să dezvolte enteropatie 

sensibilă la gluten, cunoscută a fi o boală autozomală recesivă.
n Reacţii adverse la porumb, tofu, brânză de vacă, lapte, făină 

integrală de grâu şi miel au fost descrise la Wheaten Terrierii 
cu blană moale (SCWT) ce prezintă enteropatie cu pierdere de 
proteine (PLE) și nefropatie cu pierdere de proteine (PLN). 
Analiza pedigriului a 188 de SCWT a dezvăluit un strămoş 
comun mascul, deşi modul de transmitere este necunoscut. 
Autoanticorpii asociaţi cu colita ulcerativă la oameni au fost de 
asemenea observaţi în număr mare la SCWT cu PLE şi preced 
hipoalbuminemia în medie cu 2,4 ani.
n În cazul a numeroase rase de câini au fost de asemenea 

găsite niveluri ridicate de autoanticorpi la de două ori mai mulţi 
câini cu enteropatii determinate de hrană decât IBD care nu 
au legătură cu hrana.



Î: Pot prevedea care câini cu IBD vor răspunde cel mai probabil 
la dietă?

R: Pacienţii mai tineri şi cei cu un nivel normal de albumină par 
a fi mai receptivi la un tratament bazat numai pe dietă.

II. Răspunsul clinic la dietele comerciale cu număr 
limitat de antigeni
n În studii controlate la 65 de câini cu IBD şi diaree, 

39 de câini au fost receptivi la o dietă pe bază de somon 
și orez (PURINA VETERINARY DIETS® DRM Derm® 
Canine Formula). Doar la opt câini boala a recidivat în 
momentul confruntării cu hrana lor iniţială şi nici unul 
nu a fost sensibil la testele cu carne de vită, pui sau lapte. 
Câinii care au răspuns la dietă erau mai tineri şi aveau 
niveluri mai ridicate de albumine serice decât cei care nu 
au răspuns la dietă. Aceştia din urmă au fost trataţi cu 
steroizi. Interesant este că histopatologia intestinală nu 
era diferita în cazul câinilor receptivi la dietă, dar nici în 
al celor receptivi la steroizi, înainte şi după tratament.
n Într-un studiu realizat pe 13 câini ce prezentau colită 

plasmocitică limfocitară, semnele clinice au dispărut 
la toţi câinii în decurs de 2 - 28 de luni de hrănire cu 
o dietă săracă în reziduuri, uşor de asimilat şi relativ 
hipoalergenică.
n Ca o comparaţie interesantă între specii, în cazul a 

55 de pisici cu afecţiuni GI, 49% au răspuns la schimbarea 
cu o dietă cu conţinut limitat de antigeni. Semnele clinice 
au reapărut la 16 din 26 de pisici care s-au confruntat 
cu hrana iniţială. Grupul dominant de antigene care au 
determinat apariţia unui răspuns a fost reprezentat de: 
cereale (grâu, gluten de porumb, orz) şi proteine din carne 
(carne de vacă, pui, miel), iar 50% dintre pisici prezentau 
multiple alergii.

III. Răspunsul clinic la dietele comerciale cu proteine 
hidrolizate
n Şase câini cu IBD au primit o dietă hipoalergenică 

disponibilă în comerţ, conţinând soia hidrolizată drept 
singură sursă de proteină (PURINA VETERINARY DIETS® 
HA Hypoallergenic® Canine Formula). Cinci din şase câini 
nu au fost receptivi la diete controlate, iar patru nu au 
răspuns la nici un mijloc de tratament. Numai terapia di-
etetică a determinat ameliorarea semnelor clinice la patru 
câini, dintre care doi având nevoie de terapie medicală 
concomitentă, unul din ei prezentând insuficienţă pan-
creatică exocrină. La cinci câini s-a observat de asemenea 
o îmbunătăţire ușoară spre moderată din punct vedere 
histologic la biopsiile duodenale de după terapie. 
n Într-un studiu recent, 26 de câini cu semne de afecţi-

une gastrointestinală cronică (şase cu patologie normală 
GI) au fost hrăniţi fie cu o dietă intestinală, fie cu una 
pe bază de soia sau pui hidrolizat. Răspunsul iniţial la 
dietă s-a observat la 88% dintre cazuri în ambele grupuri 
şi aproximativ 66% dintre câinii din ambele grupuri au 
recidivat la contactul cu hrana iniţială. În orice caz, după 
o perioadă de trei ani, doar unul din şase câini hrăniţi cu 
dieta intestinală a rămas în recidivă, comparativ cu 13 
sau 14 câini supuşi la dieta hidrolizată.
n Într-un studiu aflat în derulare s-au semnalat răs-

punsuri pozitive la o dietă hidrolizată pe bază de soia 



(PURINA VETERINARY DIETS® HA Hypoallergenic® Canine 
Formula) la 18 din 24 de câini cu IBD plasmocitică-limfocitară 
şi nivel normal de albumine serice şi cobalamine. Acei câini 
care nu au răspuns numai la dietă au reacţionat la hrană + 
antibiotice (n = 2) sau imunosupresive (n = 3). Un câine nu 
a răspuns la terapie. Interesant este că 9 din 24 de câini au 
prezentat semne dermatologice concomitente, iar la 7 dintre 
aceştia s-au semnalat răspunsuri pozitive dermatologice la 
tratamentul cu hrană sau hrană + antibiotice.

Î: Ar trebui să aleg o dietă hidrolizată sau una cu număr limitat 
de antigeni pentru cazurile mele de IBD?

R: A fost demonstrat că ambele prezintă beneficii pentru câinii 
cu IBD. Într-un studiu, câinii hrăniţi cu o dietă hidrolizată au 
fost mai predispuşi la recidivă, în comparaţie cu cei hrăniţi cu 
o „dietă intestinală”.

Care sunt bazele răspunsului clinic  
la intervenţiile dietetice în IBD?

A fost mult timp recomandat ca intervenţia dietetică în 
cazul IBD să fie bazată pe o anamneză minuţioasă a dietei, 
punându-se accentul pe determinarea expunerii la proteine, 
mai ales la cele de origine animală. Intervenţia dietetică a 
fost astfel direcţionată spre hrănirea cu o dietă ce conţine 
proteine care nu au mai fost administrate în prealabil. O 
abordare mai recentă s-a bazat pe hidrolizarea proteinelor, 
pentru a ajunge la o greutate moleculară care să nu le permi-
tă să lege IgE de celulele ţesutului conjunctiv (aproximativ 
4,5-10kDa). Ambele abordări sunt bazate pe ipoteza că in-
flamaţia intestinală este determinată de hipersensibilitate 
sau alergia la o dietă pe bază de proteine, frecvent de origine 
animală. În orice caz, observaţia că mulţi câini nu prezintă 
recidive în momentul confruntării cu hrana iniţială pune sub 
semnul întrebării rolul alergiei în IBD la câini. Până când un 
patomecanism relevant va fi elucidat, termenii de diagnos-
tic „receptiv la hrană” sau „intolerant la dietă” par a fi mai 

potriviţi decât „alergie la hrană”, dat fiind faptul că o bază 
imunologică a afecţiunii nu a fost identificată. Studiile pe 
Setteri Irlandezi au sugerat că proteinele din cereale, precum 
glutenul, ar trebui de asemenea luate în vedere în geneza 
inflamaţiei intestinale. Este de notat faptul că ingredientele 
bazate pe cereale pot fi în aceeaşi măsură ca şi proteinele 
de origine animală răspunzătoare pentru sensibilitatea la 
hrană a pisicilor cu probleme GI. Ratele ridicate de răspuns 
la diete care diferă considerabil prin compoziţie (ex: soia 
hidrolizată versus somon), dar sunt formulate din relativ 
puţine ingrediente ridică posibilitatea că poate fi vorba 
mai mult de absenţa unor anumite ingrediente, decât de 
modificarea sau substituirea proteinei dietetice, care are 
un efect benefic.

Concluzie
Ratele răspunsului clinic la 60% până la 80% dintre câinii 

cu IBD plasmocitică limfocitară hrăniţi cu o dietă cu număr 
limitat de antigeni sau una hidrolizată indică faptul că mo-
dificarea dietei este un instrument terapeutic important 
în controlarea IBD la câini. O descoperire pozitivă neaş-
teptată a studiilor recente este că puţini câini au nevoie 
de tratament continuu cu corticosteroizi sau alţi agenţi 
imunosupresivi. Mecanismul care susţine răspunsurile po-
zitive la manipularea dietetică a IBD la câini urmează a fi 
elucidate şi este important să considerăm alte posibilităţi 
în afară de hipersensibilitatea mediată de IgE la proteine 
de origine animală.

Î: La câţi dintre pacienţii mei canini cu IBD să mă aştept că 
vor fi receptivi la o schimbare de dietă?

R: Luate ca un întreg, studiile relevă răspunsuri la dietele 
cu restricţie de antigeni sau la cele hidrolizate de la 60% până 
la 88% din câinii cu IBD plasmocitică limfocitară. Rate mari 
de receptivitate au fost observate la câinii cu nivel normal de 
albumină.   n

Figura 1.  
IBD severă cu limfangiectazie  
şi infiltraţie limfocitică-plasmocitică  
şi atrofia vilozităţilor
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n Medic.ro  n Psihiatru.ro
n Farmacist.ro  n ORL.ro
n Pediatru.ro  n Gineco.ro
n Infecţio.ro  n Practica veterinară.ro
n Oncolog-Hematolog.ro n Durerea
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Nume: 
...................................................................................
Prenume: 
...................................................................................
Nume înainte de căsătorie: .............................................
Dna n  Dl n  Dra n 
CNP: n n n n n n n n n n n n n 
Adresă domiciliu: .............................................................
..................................................................................
Municipiu: ....................................................Sect.: ....... 
Judeţ:...................................... Oraş:............................
Comună: ................................. Cod poştal: ................... 
Telefon: .......................................................................
Număr atestat de liberă practică.......................................
Titlu universitar 
...................................................................................
n  student n rezident n  medic specialist n  medic primar

Denumire instituţie: .......................................................
Domeniu de activitate: n Privat   n Public

Funcţie: ......................................................................
Specialitate: .................................................................
Adresă instituţie: ...........................................................
..................................................................................
Municipiu: ....................................................Sect.: ....... 
Judeţ:...................................... Oraş:............................
Comună: ................................. Cod poştal: ...................
Telefon: ............................. Mobil: .................................
E-mail: ........................................................................
Web: ...........................................................................
CUI instituţie: n n n n n n n n 
Plătitor de TVA: Da n  Nu n
Factură - vă rugăm să completaţi cu coordonatele necesare emiterii facturii:
Denumire persoană: ......................................................
Denumire instituţie: ......................................................
Adresa pentru primirea revistelor VERSA PULS MEDIA, S.R.L.: 
n Domiciliu 
n Instituţie

Data: n n / n n / n n   Semnătură:…..………….….....… 

După completare, 
vă rugăm să trimiteţi 

talonul însoţit 
de dovada efectuării 

plăţii la adresa: 
VERSA PULS MEDIA, S.R.L., 

Calea Rahovei nr. 266-268, 
corp 1, etaj 2, Sector 5, 

Bucureşti, 
cod poştal 050912, 

prin fax (031) 425.40.41 
sau scanate prin e-mail la 

abonamente@ pulsmedia.ro. 
Mulţumim!








