The Probiotic "Health Dividend"
How Probiotics and Prebiotics effect the health of our birds
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The digestive tract of a racing pigeon, is home to a number of microorganisms, including
various types of protozoa, bacteria, and fungi (includes yeast). The normal relationship between
these microorganisms and the host (racing pigeon) is symbiotic, meaning "the living together of
dissimilar organisms". Symbiotic relationships are classified as either commensal, mutualistic,
or parasitic. A symbiotic relationship is commensal when one organism derives food or other
benefits from another organism without hurting or helping it. A symbiotic relationship is
mutualistic when both organisms derive a fitness benefit. Finally, a symbiotic relationship is
parasitic when one member of the association benefits while the other is harmed.
Concerning the symbiotic relationship which exist between our racing pigeons and the
protozoa, bacteria, and fungi which reside within the birds, the normal relationship is either
commensal or mutualistic, and the normal effect of these microorganisms (protozoa, bacteria,
and fungi) on the host (the racing pigeon) is to provide important services which enhance the
overall health of the bird's ecology.
When populations of protozoa, bacteria, and fungi are in their proper numbers and relationships,
they tend to inhibit and control one another, keeping the mix from becoming lop-sided and
"pathological". If one or another of these populations explodes, it may throw off this balance,
resulting in one or more diseases for the host.
If we examine the bacterial populations of a healthy racing pigeon's digestive tract, we will find
that it contains approximately 80% "Friendly Bacteria" (beneficial strains) and 20% of what we
often call "Bad Bacteria". These so called "Bad Bacteria" are not bad when they are controlled,
as they contribute in some functional way to the overall health of our birds. Normally, it is only
when the populations of good bacteria fall below the 80% level, that the health of our birds
begin to suffer from the presence of the so called "Bad Bacteria" strains.
The problem is really more complex than that, if the protections provided to the digestive tract
by these colonies of "good bacteria" are diminished, then not only will the so called "Bad
Bacteria" strains move to fill this niche, but also yeast, fungi and protozoa (like cocci and
canker) will attempt to exploit the reduction of Good Bacteria colonies to further expand their
populations, even becoming "pathogenic".

Ridges along Intestinal Wall

If we were to cut out a section of the intestinal lining from one
of our birds and lay it flat under a microscope, we would find
that it is not a smooth surface. Rather, the intestinal lining
would appear to be covered with mountains and valleys and the
whole surface would appear to be heavily forested. The folds
(mountains) increase the surface area of the intestinal lining by
about 100% and the trees (forest canopy) increase the surface
area by 1000% percent. Yes, that is right 1000%.
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Intestinal Villi

The trees of the forest, are called "villi" which are long columns of
specialized tissues, extending up from the mountains and valleys of the
intestinal lining, much like bristles on a hair brush. These specialized
tissues serve many functions in the health and well being of our birds
including nutrient absorption, pathogen identification and repulsion of
pathogenic invasions. Along the surface of the villi are specialized cell
tissue which identify pathogens and send warning signals to the immune
system when the presence of pathogenic invaders is detected. Another type
of specialized cell tissue called "goblets", elude secretions containing
antibodies and immunoglobulins which inhibit pathogens from penetrating
the epithelial lining of the digestive tract.

This whole system of epithelial cells, villi, specialized tissues and secretions is called the
"mucosal barrier". This barrier is the first line of defense against pathogens, by the intestinal
lining. It is above the mucosal barrier that the so called "good" and "bad" bacteria grow and
live. When these bacterial populations are in natural balance, they protect the "mucosal barrier"
and aid in nutrient breakdown and absorption. These bacteria also produce certain organic acids,
hydrogen peroxides, bacteriocins and other by-products that are antagonistic to pathogenic
growth. Anything that disturbs the proper balance and distribution of the so called "good" and
"bad" bacteria, also disturbs the natural protection that these bacteria provide to the mucosal
barrier.
When all defenses are working properly, 98% of all pathogenic invaders are neutralized and
flushed out of the digestive tract without having penetrated the intestinal lining. However, when
all defenses are not working properly, a pathogenic population may be successful in expanding
its presence, displacing the "good bacteria" protective coating, overcoming the mucosal barrier
defenses and damaging the epithelial cells that line the digestive tract .
Once firmly established, the pathogenic colony penetrates or erodes the intestinal lining. Even if
we are later successful in using medications or antibiotics against the pathogenic colony, the
protective barrier defenses have still been breached and a condition called "leaky gut syndrome"
now becomes a threat to the health of our birds.
It takes time for the intestinal lining to heal itself from a breach, and to re-establish its barrier
defenses. In the mean time, other pathogens may exploit this weakness to pass through the
breach before it can be fully repaired, spreading their toxins throughout the body. One
unfortunate side effect of using certain medications and antibiotics, is that a percentage of the
mucosal secretions (rich with its antibodies and immunoglobulins) may be stripped away by the
chemicals, further weakening the intestinal lining's ability to defend itself.
Unfortunately, many fanciers depend to heavily upon the cyclical use of medications and
antibiotics to preemptively control populations of protozoa, bacteria, and fungi, while ignoring
the consequences of their actions on the 80% populations of "Good Bacteria" and the natural
barrier defenses of the intestinal lining. Remember, my earlier statement; "When these
populations of protozoa, bacteria, and fungi are in their proper numbers and relationships, they
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tend to inhibit and control one another, keeping the mix from becoming lop-sided and
pathological".
Because most medications and antibiotics are targeted towards a specific pathogen or group of
pathogens, we rarely kill off more than 1/3rd of the good bacteria populations during any one
course of treatment. None the less, any time we treat the birds with medications or antibiotics
we disturb the proper balance and distribution of the so called "good" and "bad" bacteria, and
by extension disrupt the natural protective mechanisms that these bacteria provide to the
mucosal barrier.
When we disrupt the bacterial balance we also disrupt the balance of yeast, fungi and protozoa
in the bird's body. This is because established "good bacterial colonies" naturally produce
certain organic acids, hydrogen peroxides, bacteriocins and other by-products that are
antagonistic to pathogenic growth. Conversely, when we maintain the proper bacterial balance,
we reap a "health dividend", because this natural balance within the bird "controls" the
populations of bacteria, yeast, fungi and protozoa before they become "pathogenic", and this
frees up the resources of the natural immune response to deal with other pathogenic infections
as needed.
Those of you who are regular users of medications and antibiotics, think on this: because you
use these treatments, you are diminishing the populations of good bacteria. One consequence of
this is that the remaining populations of good bacteria are producing less organic acids,
hydrogen peroxides, bacteriocins and other by-products which are antagonistic to pathogenic
growth, this then produces an environment more conducive to the growth of pathogenic
populations which may then lead to the need for more medications and antibiotics.
I am not saying that you should totally abandon the use of medications and antibiotics, only that
you should investigate the "all natural" alternatives being used by many in the sport today. If
there are natural products that inhibit the growth of pathogen populations and do not adversely
affect the populations of good bacteria, then using these products have several distinct
advantages.
• You maintain the good bacteria populations and receive the "health dividend" of those
good bacteria
• You birds are not flushing out the toxins related to medication and antibiotic usage
• Pathogens are not building resistance to the medications and antibiotics that you use
• You do not need a medicine cabinet full of products to address every possible pathogenic
infection
• Your birds are developing "Natural Immune Response"
• You are saving money!
Update August 27, 2011: I recently read a study done by a university that wanted to know what
was the best way to infect a bird with Salmonella Typhimurium. The university wanted to know
this information, so that when they conducted their scientific studies and needed to inoculate the
“test” birds with Salmonella Typhimurium, that the infection would take hold.
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The university study concluded that the best way to infect birds with Salmonella Typhimurium
(including pigeons which naturally host Salmonella Typhimurium), was to use an antibiotic
prior to introducing the Salmonella Typhimurium infection. The use of the antibiotic, provided
an “opportunistic” void in the populations of bacteria which occupy the upper Mucosal Barrier,
this void could then be exploited by the introduction of the Salmonella Typhimurium infection.
The lesson we should learn from this study is: Be careful, when (and how) you use antibiotics!
Antibiotic treatments, though often called for as a humane treatment for sick birds, do
temporarily weaken the Mucosal Barrier, particularly the concentrations of “friendly bacteria”.
Antibiotics and medications are also known to cause mucosal erosion, sometimes eroding right
down to the epithelial cells protecting the top surfaces of the villi. Damage to these protective
epithelial cells, exposes the under structure or “basement” tissue of the villi to invasive
pathogenic attack.
The villi do have a healing process known as “restitution” whereby epithelial cells adjacent to
the erosion, multiply and migrate over the exposed basement membrane, restoring a protective
covering. The “restitution” process is aided by a rapid contraction and shortening of the affected
villi, which reduces the surface area of basement membrane that must be covered. However,
until such repairs are completed, protective mucosal secretions restored, and the upper barrier
re-populated with an infusion of “friendly bacteria”, the host is more highly susceptible to
pathogenic infection and colonization.
You can find more articles about pigeon health at http://thenational.us/cms/forum/
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