
Volume 2   Issue 312  International Animal Health Journal

Watch Pages

Intestinal Integrity

The intestinal tract is a very dynamic system; it supplies 
the body with nutrients for growth and performance, 
but it also plays an essential role in the immune system. 
Therefore optimal intestinal health is essential for maximum 
productivity and efficiency in the poultry industry.

In both layers and broilers, intestinal health is determined 
by the genetic background, feed composition and intestinal 
integrity. Maximal productivity requires an intestinal tract 
that is able to absorb available nutrients, and forms a 
functional barrier that offers protection against potential 
harmful substances within the intestinal lumen. 

Intestinal health problems that arise at early age are 
usually caused by impaired intestinal maturation. In this 
critical period, the intestinal cells (both enterocytes and 
goblet cells) develop into the functional cells responsible 
for absorption of nutrients and protection of the delicate 
intestinal barrier. Intestinal health problems that occur at 
later age both have a direct relationship with the integrity 
and functionality of intestinal cells, as with the presence of 
inflammatory cells within the intestinal wall.

Naomi de Bruijn, veterinary pathologist at GD Animal 
Health, states “Vast repository of expertise in the field of 
intestinal health ensures that poultry farmers receive relevant 
advice on the current intestinal health of their animals and 
on the effect of nutrition and additives on intestinal integrity. 
They can also appeal to specialists to support them on the 
study design of their research.” 

Histological Analyses
Histological analyses are useful to evaluate the effect of your 
products or concepts at poultry farms. For evaluating feed 
and additives, the selection of appropriate tests can generate 
useful insights on your products. Naomi: “At GD Animal Health 
we offer various histological analyses; our support varies from 
a basic level to more advanced support that may involve the 
conduct of the entire experiment. We give recommendations 
regarding the necessary random-sample size, the sampling 
procedures and the time of sampling. If required we can also 
assist in sample collection and shipment.”

Chronic Enteritis Score (CE score)
This score gives a reliable impression of the intestinal health 
of laying hens and pullets. The CE score runs from 0 (healthy 
intestines) to 5 (chronic enteritis). Since this score shows 
dynamic changes in time, repetition of this score visualises 
the effect of a product on intestinal health after a period of 
exposure.

Villus: Crypt Ratio
This ratio indicates the functional intestinal surface area 
available for digestion. The villus length determines the 
capacity for digestion and absorption of nutrients. The crypt 
depth determines the degree regeneration of the intestinal 

tract. Various infectious and non-infectious elements can lead 
to damage and healing of the intestinal epithelium, which 
can disrupt the normal ratio between villi and crypts. Feed 
composition and additives are able to influence this ratio.

Goblet Cell Test 
The intestinal epithelium is covered by mucus that forms a 
barrier between the intestinal wall and the intestinal lumen. 
In addition to the protective function, the mucus is also 
important in the transportation of nutrients through the 
intestinal wall and local immunity in the intestines. Mucus 
comprises an acid and a neutral component that can be 
visualised by histological staining. The production and loss 
of mucus during digestion is a dynamic process, influenced 
by the bacterial microbiota, but also by infectious diseases 
and feed components. The current state of the mucus can 
be estimated by a goblet cell analysis, which measures the 
number of goblet cells per villus surface area, and the size of 
these cells. This test measures the effect of your product on 
intestinal mucus.

Inflammatory Cells
The presence of macrophages, inflammatory T lymphocytes 
(CD3, CD4 and CD8) and B lymphocytes can be specifically 
investigated. These cell types play a key role in the development 
of the immune system and regulate the immune-system 
response to infections. The presence of these cells and their 
number determine to a large degree the health status of the 
intestines. Specific histological tests can demonstrate these 
cells, and digital analysis software assists in cell counts per 
intestinal surface area.

Presence of Intestinal Viruses and Coccidiosis
Intestinal viruses and coccidiosis have a direct effect on the 
integrity of the intestines, especially in chickens. The functional 
intestinal surface area is negatively influenced by these 
infections, and furthermore an enteritis induces increased 
numbers of inflammatory cells. These intestinal changes can 
even lead to abnormalities in the bacterial balance of the 
intestines, which in turn can lead to an exacerbation of the 
negative effects. A panel of real-time PCR assays can detect 
intestinal viruses and coccidiosis in quantitative terms.

Study Design
Naomi de Bruijn: “The feed industry is continually improving 
and developing new products or concepts to positively impact 
poultry health in relation to intestinal health. Due to our vast 
experience of such tests, GD specialists can assist you with 
your study design.”
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