
31 
Species and age-dependent factors governing the 
clinical severity of diarrhoea 

R. A. ARGENZIO 

ABSTRACT 

Many of the species and age-dependent factors governing 

the severity of a diarrhoea can be explained by the 

development of colonic function. Compensatory responses 
by the colon for a small bowel diarrhoea are brought about 
bv the aldosterone mechanism and by the microbial 
fermentation process. These two functions may be of 

importance in enterotoxigenic secretory diarrhoea and in 

small bowel ma1absorptive disease. Similarly. in species 
where colonic function is quantitativelY important. such 
as in non-ruminant herbivores. colonic malabsorption or 
secretion may result in serious fluid and energy losses. 

whereas in carnivores. colonic disease usually results in 
mild diarrhoea and weight loss is uncommon. The quantita
tive importance of the colon in fluid and energy absorp

tion and in compensating for small bowel fluid losses is 
age-dependent and may explain to some degree the age

dependent resistance in some species to infectious diar
rhoea. 

INTRODUCTION 

Loss of bodY fluids. electrolytes. and energy due to a 
given enteric infection differs substantially in the neo
nate and the adult animal. Although these age-dependent 
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differences are in large part due to development of immu
nological factors and mucosal resistance. a second impor

tant factor which has been less well appreciated is deve
lopment of colonic function. In diseases affecting pri

marily the small bowel. the compensatory response of the 
colon may be substantial and is mediated by (a) the aldo

sterone mechanism. and (b) microbial fermentation of car
bohydrate. The efficacy of this compensatory response is 

dependent on colonic absorptive capacity and the develop
ment of microbial digestion. both age-dependent factors. 
On the other hand. the severity of a diarrhoea in diseases 
primarily affecting the colon will be greater in the older 
animal. This is because the adult colon. especially in 

non-ruminant herbivores and omnivores. normally handles 
much more fluid than the neonatal colon and loss of this 
fluid is significant. 

This chapter describes the response of secretory and 
ma1absorptive diarrhoeas affecting either the small or 
large bowel and some of the age-dependent factors involved 

in the severity of the response. 

ENTEROSYSTEMIC CYCLE AND DEVELOPMENT OF COLONIC FUNCTION 

Depending on the species and age of the animal. there are 
large differences in the amount of endogenous fluids 

handled daily by the intestine. In all species. these 
digestive secretions increase with age. but the relative 

amounts are much greater in herbivores. In adult 
non-ruminant herbivores (the pig will be included in this 
group). these daily secretions may equal the extracellular 

fluid volume. Most of these fluids are reabsorbed by the 
distal intestine and col on 6 ,t t • The proximal intestine 
becomes relatively inefficient in absorption after the 

animal is weaned. Prior to weaning. however. the small 
bowel may reabsorb up to 90% of these endogenous secre

tions t • This change in intestinal handling of fluid pa
rallels the development of microbial fermentation diges

tion in the large intestine. which requires large amounts 
of buffered fluids for its operation. A similar pattern 
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is not seen in the ruminant and carnivore whose small 
intestine remains relatively efficient. 

These differences in intestinal function explain to a 
degree why the relative dehydration and malnutrition cau
sed by a small or large bowel diarrhoea differ substanti
ally depending on the species and age of the animal affec

ted. For example. small bowel involvement in the dog is 

characterized by large volumes of stool and. if chronic. 
weight loss is present, while large bowel involvement is 

characterized by small stools and weight loss is uncom
mon 4 • In contrast, large bowel involvement in the pig or 

horse may be characterized by a fatal loss of extracellu
lar fluids. and if a more chronic condition is present, 
weight loss can be expected2 • 

M~LABSORPTIVE DIARRHOEA : SMALL INTESTINE 

Malabsorptive diarrhoea 
viral infection. These 

is commonly caused by enteric 
agents cause villous atrophy in 

various degrees of severity. resulting in both maldiges

tion due to loss of surface enzymes and malabsorption due 
to the loss of transport mechanisms. In the pig. both 

rotavirus and coronavirus result in marked losses of lac
tase and sucrase enzymes and failure of the intestinal mu
cosa to absorb glucose,,7,t2. 

There is an age-dependent resistance to the severity of 
enteric virus infection. Moon et al.' have shown that the 
turnover rate of intestinal epithelium increases with age 
in the pig, so that in older pigs. regeneration of the 

villus could occur more rapidly. They have postulated 
that this more rapid restoration of the villus in older 
pigs may be responsible for the age-dependent resistance 
to transmissible gastroenteritis virus (TGE). 

However, an equally important feature in these malab

sorptive diseases is the degree of compensation by the 
colon. In the case of the pig coronavirus (TGE), the 
colon is unaffected and could presumably compensate for 
the small bowel malabsorption to some degree. It must be 

kept in mind. however. that the milk lactose. or any 
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carbohydrate for that matter. cannot be digested and ab
sorbed by the colonic epithelium. Rather. these carbo
hydrates are fermented by microbial action to volatile 

fatty acids (VFA). which can then be absorbed by the 
colonic mucosa. Thus. the ability to compensate relies on 

the development of microbial digestion. In pigs 1 week 

old or less. both rotavirus and coronavirus infections 
lead to severe diarrhoea with large amounts of lactose in 
the stool'·5. However. in 3 weeks old infected pigs which 
had been introduced to some solid feed, nearly all of the 

unabsorbed lactose was converted to VFA and absorbed as 
such. Thus. these older pigs had a very mild diarrhoea 
and maintained their body weight, even though the small 

bowel was severely affected 1 • These factors again point 
out the importance of colonic compensation in older 

animals. 

MALABSORPTIVE DIARRHOEA : LARGE INTESTINE 
An example 
dysentery. 

of a colonic malabsorptive disease is swine 
This disease exclusively affects the large 

bowel and results in malabsorption of ions and water; 
hypersecretion is not evident 3 • In older pigs. the 
dehydration can be severe, resulting in death in up to 60% 

of the cases. Presumably, this reflects the fact that the 
colon must reabsorb large amounts of endogenous secretions 

to preserve the extracellular fluid volume in these 
animals. 

Similar. acute diarrhoeas are seen in horses with colo
nic involvement'; however. in this species. endotoxin ab
sorption and prostaglandin production may cause hyperse
cretion by the colon. 

In dogs, colonic inflammation usually results in chro
nic diarrhoea with small amounts of fluid lost. This can 

be postulated to be due to two factors. First, cyclic AMP 
does not seem to cause colonic secretion in the dog1o • so 
that products of inflammation (such as prostaglandins) may 

not be capable of activating colonic secretion in this 
species. Secondly, a colonic malabsorption caused by 



SPECIES AND AGE-DEPENDENT FACTORS IN DIARRHOEA 349 

mucosal damage would not result in serious loss of fluids, 

due to the efficiency of small bowel absorption in this 

species. 
Thus. there appears to be a great deal of species 

variation in the response to inflammation. Further study 
may provide a critical role for metabolites of arachidonic 

acid in these responses. 
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