
by mark depaolo, dvm

ULCERS
P A R T  O N E

A
rabian and Half-Arabian show 
horses are finely tuned athletes that 
are asked to travel frequently and 

compete multiple times at one event. 

For many, the performance stress and 

continual change of environment will be 

too much to avoid a very common health 

problem: ulcers. 

Have you ever shown up at an event 

and your horse becomes grumpy? Does he 

all of a sudden prefer hay to grain? Does 

he become overly anxious before his run? 

When away from home for a longer period 

of time, does he lose weight? Will he wring 

his tail when you put your leg on him?

Very often these changes in attitude, 

performance, and body condition are due 

to ulcers. The longer the event, the longer 

your horse is standing in a stall with little 

to no turnout or grazing, adapting to 

bright lights (often throughout the night), 

loudspeakers, less sleep, unfamiliar noises, 

and significantly more handling. Although 

we enjoy competing with our equine 

athletes, it can be a painful experience for 

them — without us even knowing.

In as little as five days, an overly acidic 

stomach can result in mild to severe lesions 

of the stomach lining and throughout the 

digestive tract. Ulcers can lead to stomach 
perforation and in some cases, may be 
fatal. It is important to be able to recognize 
symptoms so that you can decide if ulcer is 
your primary problem.

Horses with hindgut ulcers may also 
express a reluctance to extend, collect or flex 
properly. They also have a tendency to suffer 
from colic and anemia due to inefficient 
digestion and nutrient absorption. 

The presence of any of these indicators 
may suggest the onset of gastric or hindgut 
ulcers and the need for further diagnostic 
investigation. 

A study published in the March 2005 
issue of the Journal of Equine Veterinary 
Science notes that as many as 90 percent 
of performance horses have some kind 
of ulcer. The sheer numbers underscore 
the importance of promoting digestive 
tract health and understanding the causes, 
symptoms and treatments for ulcers and 
related gastrointestinal issues.

During a two-year gastric ulcer study 
by Merial, 75 percent of veterinarians in 
the study agreed that equine gastric ulcer 
syndrome (EGUS) is under-diagnosed. 

It was originally believed that the 
physical stress involved in training and 
racing was the only cause. With additional 
research on all types of horses, it is 
now understood that both physical and 
emotional (psychological) stress impacts the 
equine gastrointestinal tract. 

The Digestive Process
Before jumping right into causes, 

diagnosis and treatment of ulcers, it 
is important to understand the entire 
digestive process and how diet affects how 
your horse. 

The Mouth
Digestion begins in the mouth, just 

as it does with people. Horses must chew 
their food into smaller pieces in order 
to begin the digestive process. Saliva is 
produced during chewing to help break 
down the food and is critical in buffering 
acids in the stomach. 

Proper dental work is important to 
allow the horse to adequately chew food 
down to a small enough size to prevent 
choke and impaction colic. 

The Esohagus
A muscular tube that propels food 

down into the stomach through a wave-
like motion of contractions. 

The Stomach
A horse’s stomach is a little larger 

than the size of a soccer ball and can hold 
between three to five gallons of food and 
water. Unlike people, horses digest most 
of their food in the hindgut (cecum and 
colon). The stomach only makes up about 
10 percent of the digestive tract. 

There are two different types of lining 
— the upper one-third stomach lining 
is like the esophagus; while the bottom 
two-thirds is like a human’s stomach as 
it is lined with glands that secrete acid, 
enzymes, mucous, and bicarbonate. The 
top portion is less protected, which makes 
it more susceptible to ulcers. 

Unlike the human stomach that 
only secretes acid when smelling or eating 
food, the equine stomach is constantly 
producing acid and digestive enzymes. The 
horse’s stomach is designed for grazing, 
where there is a constant intake of forage 
to use up the steady flow of hydrochloric 

acid being produced. A horse may produce 
up to 16 gallons of acidic fluid every 24 
hours, whether there is food present or 
not. If a horse is only fed two to three 
meals a day, the stomach is empty for long 
periods of time with no saliva or food to 
neutralize the acid. 

Acid does play an important role 
in breaking down food to allow proper 
nutrient absorption in the small intestine. 
It also begins protein digestion and 
eliminates disease-causing bacteria. Excess 
acid, or not enough buffer (like saliva), 
may create erosions in the stomach lining.

The Small Intestine
At 50-70 feet long, the small intestine 

has the most surface area of the entire 
digestive tract. It breaks down food even 
further in order to allow for the absorption 
of non-structural carbohydrates (starch), 
vitamins, minerals, proteins, and fats into 
the bloodstream. 

Even with this complex task, food 
passes through rather quickly, in just a 
few short hours. When large amounts 
of complete feed ‘grains’ are fed, they 
contain so much starch that the small 
intestine cannot digest them properly. 
The undigested portion passes through 
to the hindgut, which is designed to only 
process fiber. 

The Hindgut
The cecum, large intestine (large and 

small colon) and rectum make up the 
hindgut. The cecum is the first portion of 
the large intestine. It is a four-foot long 
pouch filled with bacteria that digests fiber 
by fermentation. The bacteria adapt to 
what the horse is eating, so changes to the 
diet must happen slowly to avoid colic.

Fermentation of fiber continues in 
the large colon, where volatile fatty acids 
are produced and then absorbed into the 
bloodstream. The small colon is where 
water is absorbed and fecal balls are 
formed. It may take two to three days for 
food to pass through the hindgut. 

Types of Ulcers 
Now that the digestive process has 

been explained, it should be easier to 
understand how ulceration can occur in 
your horse. Equine ulcers fall into two 
primary categories — gastric (stomach) 
ulcers and hindgut ulcers. 

Your Arabian or Half-

Arabian show horse lives a 

vastly different lifestyle than 

its ancestors who ranged 

great distances to forage 

on a variety of grasses and 

roughage. In contrast, the 

modern performance horse 

finds itself mainly confined 

to stalls and fed two meals 

a day that are high in non-

structural carbohydrates. 

ULCER Symptoms
Gastric and hindgut ulcers share 

many symptoms and external indicators. 
While some horses are extremely stoic 
and do not show symptoms of digestive 
distress, the main behaviors you should 
watch for are:

Loss of appetite; picky or slow eaters
Weight loss
Recurrent Colic 
Cinchiness
Overly sensitive to leg pressure
Excessive tail swishing
Poor hair coat
Decreased performance
Failure to train up to expectations
Behavioral changes
Chronically sore back
Teeth grinding
Gas
Diarrhea 
Cribbing 

Behavioral changes in the horse can be a 
manifestation of ulcer pain.
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Inc. This web-based business focuses on 
equine nutrition and owner education.  
www.depaoloequineconcepts.com.

Stomach Ulcers (EGUS):
Gastric ulcers are the most common 

and easily diagnosed. They are caused by 
excessive amounts of stomach acid not 
having enough buffer (saliva) or food to 
digest. Elevated acid levels compromise the 
stomach’s lining and eventually lead to the 
formation of painful lesions. As mentioned 
earlier, these are usually located in the top 
one-third of the stomach. 

Exercise on an empty stomach 
may contribute to the problem. Acid 
and enzymes will slosh around in the 
stomach and continuously splash into 
the sensitive area of the upper stomach. 
Stressful training rides can also make 
a horse anxious, thereby creating more 
acid production. 

Another contributing factor to 
stomach ulcers is botfly larvae. They create 
small holes in the stomach lining, which 
become very painful when exposed to acid. 
These burning pits may also allow bad 
bacteria to thrive, causing further damage 
and illness.

When horses have to deal with painful 
stomach ulceration, they often don’t eat or 
drink well. This simply makes the problem 
even worse by reducing the saliva buffer 
and decreasing fiber consumption. The 
acidity level increases and even more ulcers 
can develop.

Hindgut (colonic) Ulcers:
Hindgut ulcers happen when mucosal 

damage occurs in the large intestine. These 
sores are typically the result of a disruption 
in the colon’s pH balance, a condition 
known as hindgut acidosis. 

When excessive amounts of 
undigested starch pass into the colon, 
lactic acid is produced and pH levels 
decline. The drop in pH can impede the 
production of protective mucous and 
affect the balance of microbes that aid 
in digestion. This leaves the colon and 
hindgut vulnerable. A shift in hindgut pH 
can kill off helpful microbes and release 

endotoxins that trigger colic and allow 
harmful microbes to take their place and 
possibly cause damage to the intestinal 
lining. 

Hindgut ulceration has also been 
linked to the use of non-steroidal anti-
inflammatory drugs (NSAIDs), like bute. 
These drugs can affect mucous production 
and blood flow.

The Effects of Diet 
Your Arabian or Half-Arabian show 

horse lives a vastly different lifestyle than 
its ancestors who ranged great distances to 
forage on a variety of grasses and roughage. 
In contrast, the modern performance horse 
finds itself mainly confined to stalls and 
fed two meals a day that are high in non-
structural carbohydrates. 

This restrictive feed schedule increases 
the risk of gastrointestinal damage because 
there is not enough food to absorb and 
neutralize digestive acids. Horses that are 
fed infrequently have empty stomachs 
much of the time and acids are left to 
splash around, eating into stomach lining 
and leading to painful gastric ulceration. 

broken down in the stomach, but the 
stomach produces more acid to attempt 
digestion. This changes the pH balance 
of the stomach, and as a result places the 
horse at a higher risk for gastric ulceration.

‘Grain’ is high in non-structural 
carbohydrates or starch, which horses do 
not adequately process in high quantities. 
Therefore, much of this food passes 
through the stomach and small intestine 
before it can be inefficiently broken down 
by fermentation in the cecum and colon. 
Once starches reach the large intestine, 
bacteria produce lactic acid and gas, 
lower pH levels and negatively impact the 
balance of helpful fiber digesting bacteria. 
The result is an increased risk for hindgut 
acidosis, colic, and colonic ulceration.

Additionally, a large surplus of lactic 
acid draining into the bloodstream from 
the hindgut may not allow the body to rid 
itself of lactic acid buildup in the muscles. 
This may lead to tying up or slow recovery 
times from strenuous training.

If you need to make a feed change to 
reduce starch in the diet, it is best to slowly 
transition over a two-week period. This 
will allow the hindgut flora to adjust to 
the new food. An abrupt change in ‘grain’ 
or hay can slow digestion which causes 
increased fermentation, gas, diarrhea and 
sometimes colic. 

Causes 
While nutrition and feeding protocols 

are the largest source of gastric issues and 
ulcers, external and emotional stresses are 
also significant causes of gastrointestinal 
dysfunction. 

Training
Training can be very stressful, 

particularly for young horses being 
broke to ride. The physical exertion is 
draining, as is the mental stress of trying to 
understand the new expectations being put 
upon them. Seasoned horses have tough 
days, and depending on your location, 
are asked to work through extreme heat. 
Combined with shifts or delays in feeding 
schedules, strenuous training sessions can 
make performance horses particularly 
vulnerable to acid build up, stomach lining 
damage and, ultimately, ulcers. 

Confinement and Lack 

of Social Interaction
Emotional stress from stall 

confinement can increase acid production 
as well. As herd animals, horses are highly 
dependent on positive and reliable social 
interactions with other horses. In a study 
by the College of Veterinary Medicine at 
Iowa State University, 7 out of 10 healthy 
horses that were hauled to a new location 
with new pasture mates developed ulcers in 
less than a week. 

Whether it is part of your training 
program, only occurs at competitions, 
or is needed during lay-up due to 
sickness or injury, being in a stall all 
day can push some horses over the 
edge. Many horses do not cope well in 
stalls without the ability to survey their 
surroundings and regularly interact with 
other horses. This emotional distress 
can translate to an increase in acid 
production, raising the risk of damage 
to the stomach lining and the formation 
of gastric ulcers.

Trailering and 

Competing
Hauling long distances often 

times sparks enough stress to begin 
acid production. Then, you throw a 
few days of competition, a change in 
environment and maybe even a change 
of feed and it is the perfect storm to 
create ulcerated tissue. 

Medication
This risk is amplified by the use of 

NSAIDs (bute, Banamine®, Ketofen®, 
Equioxx®), which are mostly used for 
musculoskeletal pain or inflammation. 
These drugs reduce blood flow to 
the gastrointestinal tract and disrupt 
acid-neutralizing mucous production. 
Antibiotics (penicillin, trimethoprim/
sulfa (SMZ’s), gentamicin, Baytril®) 
used for treating bacterial infections are 
also hard on the digestive tract. They 
may disrupt the normal gut flora that 
keeps the digestive tract in balance. 

Daily dewormers can also put your 
horse at risk by causing inflammation 
in the digestive tract. A better approach 
to parasite management is twice yearly 
fecal exams. If any are found, then 
you can deworm with only the drug 
necessary to eliminate that particular 
variety of parasite. Dosing with a 
pro-biotic at the same time will help re-
inoculate the gut with good gut flora.

GRAINS FACTS
Most grain concentrates are full of 

starch — that is any form of feed that 
is swiftly broken down and turned into 
blood sugar, creating an insulin spike. 
Both non-structural carbohydrates 
and sugar are considered starches. 
Comparing this to human food: non-
structural carbohydrates (starches) 
are like potatoes and pasta; structural 
carbohydrates are more fibrous foods 
like black beans and broccoli. 

Read your feed label and avoid  
these ingredients:

Starches:
Corn (whole, cracked, ground), corn 
gluten, corn germ meal
Wheat, wheat bran, wheat middlings
Oats (whole, crimped), oat mill 
by-product
Barley (whole, crimped)
Rye 
Sorghum
Processed grain by-products
Brewers dried grains
Distillers dried grains
Sugars: 
Molasses, Cane molasses, Fructose

Feeding concentrates, which most 
people refer to as ‘grain,’ exacerbates the 
lack of available forage for much of the 
day. Because a high grain diet requires 
little chewing to be swallowed, the body 
doesn’t make very much saliva (the natural 
buffer to digestive acids) and it is mostly 
swallowed whole. These un-chewed pieces 
of grains are often too large to be fully 

Horses that are fed 

infrequently have 

empty stomachs much 

of the time and acids 

are left to splash 

around, eating into 

stomach lining and 

leading to painful 

gastric ulceration. 

Next month in Part II:
 -  Symptoms to look for that may indicate 

your horse is suffering from ulcers

 -  Dr. DePaolo’s palpation technique for 
diagnosing ulcers

-   Treatment options (common drug 
therapies, compounded drugs, and 
supplements)

 -  Prevention — it’s not only better for 
the health of the horse, but is more 
cost effective.
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