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What "antibiotics" 
can I use in 

Antibiotic Free Production?
John Menges, Director of Technical Services
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Rodent control…rodent control must be part of your 
antibiotic or more correctly antibacterial arsenal in      
ABF production, or any type of animal production 

for that matter.  It is no secret that rodents carry pathogens 
that carry disease.  Left unchecked, rodent populations can 
get out of control in a hurry, right under your nose, without 
seeing it happening.  Did you know that a mouse can have 
eight litters per year with 5-6 pups per litter?  That is 48 
mice in one year.  It has also been said that if you see one 
mouse, there are at least 100 nearby.
 Regardless, mice and rats multiply quickly and the 
rob you of feed, your building structure, and they have the 
potential to carry a lot of pathogens.  The most common 
disease caused by rodents is Fowl Cholera.  I have been 
working in the turkey business since 1987.  I still hear from 
producers after a cholera outbreak…” I just don’t know 
how we got cholera”.  It is simple – most of the time it is 
coming from rodents on the farm.  It can also come from 
cats, opossums, and skunks traveling around the poultry 
houses.  Next, I hear” but they don’t get in my turkey house 
(shed, barn, whatever part of the country you are from)”.  I 
can tell you, rodents are getting in.  It only takes a crack ¼” 
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wide for a mouse to slide his skull through, and he’s in, with 
his girlfriend, multiplying on your dollar as noted above.  
The other vermin can be carrying potentially pathogenic 
organisms.  They defecate in a high traffic area, or flies and 
other insects feed on their feces and enter the house, and 
there you have it.  
 But let us concentrate on rodent control.  It is well 
documented that rodents can carry the following pathogens:
 • Infectious Bronchitis • Infectious Bursal 
 • Avian Influenza  Disease
 • Fowl Cholera  • Botulism
  (mentioned above) • ORT????
 • Salmonella • Clostridia????
 • Campylobacter • E. Coli

 So, if you are an ABF producer, you cannot treat 
for secondary infections caused by any of these diseases, 
and some are an obvious problem before worrying about 
treatment (Avian Influenza for example).  Therefore, 
controlling the rodent population on the farm becomes very 
critical.  A sound rodenticide program including exterior 
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“Send it to the lab.” A common phrase heard throughout the industry 
when there is a flock problem that needs more diagnostic power than a set 
of eyes, a knife, a pair of scissors, and possibly a microscope (if you’re lucky 
enough to find a working electrical outlet). 
 Although it may seem like a small step, you’ve done the most important 
task of recognizing the birds are sick or just “ADR.” (ain't doing right). 
Once the birds, blood, swabs, formalin jars, or other samples have made it 
to the lab, then the wait for results begins. When the reports start rolling 
into your inbox, it may be a straightforward, familiar diagnosis, or you may 
be afflicted with a “case of confusion” after attempting to interpret involved 
results. 
 After a long, baffling year of diagnostics in the mainstream media, I 
would like to take this opportunity to at least clear-up some of the “lab 
lingo” that we see in the poultry industry every day. The following article 
addresses the most common aspects of a lab report, in the order results are 
typically made available.

Necropsy:
 Better known as “posting,” a necropsy is when dead birds are cut open 
to observe lesions with the naked eye, or “grossly.” A necropsy is defined as a 
post-mortem examination of an animal, whereas the human equivalent is an 
autopsy. During this process, samples can be collected in the field or in the 
lab for further testing using serology, bacteriology, histopathology, virology, 
and molecular diagnostics. These “-ologies”, AKA the “study” of specific 
subjects, are further explained below.
 If you are worried about contamination or not getting the “right” 
samples, it is recommended to submit whole birds to the lab. Furthermore, 
if the lab has poultry veterinary pathologists, they will use their best 
judgement to collect the most meaningful samples to target specific poultry 
pathogens. 

Sample Collection*: 
•	 Good necropsy samples depend on what you are seeing in the field. 

o For instance, if you’re seeing increased mortality, an 
ideal sample would be fresh dead that best represent the 
problem, not culls or long expired birds. 

o Another example would be a flock with lameness, but 
minimal mortality, sending live birds or culled birds with 
clinical signs (ie/limping, cowboys, swollen joints) would 
be the better sample. 

o If you have large birds, like finishing toms, it may be 
possible to submit parts to avoid shipping a whole bird – 
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Antibiotic Free Production, cont. from cover

bait placement management and bait rotation, as well as an 
internal cleanout rodent program after birds are removed 
from the facility.  

Exterior Rodent Program
 Bait stations should be placed at each corner, at each 
entry door, and every 50’ to 70’ along all sides of the facility.  
Tamper resistant stations should always be used for human 
safety, pet safety, and to keep other wildlife from consuming 
bait.

• When checking stations, always wear disposable gloves.

• Bait inventory should be kept in a dry space with lids 
securely fastened.  (Many times, I visit farms with bait 
buckets left open.  Bait becomes stale) 

• Bait station should be checked a minimum of every two 
weeks and empty stations rebaited.  This is not enough 
during the fall harvest season when rodents are moving 
inside.  If some stations are getting hit harder and are 
empty between checks, then they need to be rebaited 
more often.  Documentation of what stations are getting 
used more often will help manage this.

• Bait stations should have bait removed and stations 
cleaned with a stiff brush once a month.  Rodents will 
not enter a dirty station, and we do not want them 
building nests in the stations.

• Bait rotation – below are two examples of bait rotation.  
Continuously using the same bait will eventually make 
rodents bait shy.     

Sample Bait Rotation Programs

 The key to a successful baiting program is a regular 
rotation between active ingredient classes of baits.  Each 
rotation program included have the active ingredients 
included. 
 Monitoring for rodents and bait consumption will help 
gain confidence in your program.  The use of video cameras 
or trail cameras can help document rodent movement on 
your farm.  On page 5 are a series of pictures from trail 
camera videos taken on several farms.  All farms had varying 
disease issues over time.  The pictures clearly show that 
rodent and other animal control is imperative as we do not 
often see what is lurking at night.

continued on page 5
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Antibiotic Free Production
continued from page 3

 Cats Opossum 

Fox

Cleanout Program – Between Flocks
 A sound rodent control program outside with bait 
station management and bait rotation is a must in today’s 
poultry production.  In addition, part of that sound rodent 
control program should be to have a sound cleanout program 
between flocks.

• As soon as birds are removed from the barn, remove all feed, 
and close the barn up tight – doors, inlets, curtains, etc.

• Do not disturb the litter.
• Place feeder trays or pans with bait in each corner, at 

each side of access doors, and every 30’ along both walls.
• Check bait after 24 hours and rebait any empty trays.
• Allow bait to be present for two nights before disturbing 

the barn.
• After two nights, remove bait and prepare barn for the 

next flock.
• Some trays may not get hit, some may get emptied, 

some may get touched lightly and will look like they 
did not get touched.  Chances are, depending on the 
number of rodents present, they are getting hit.  Placing 
a trail camera in front of a few trays will prove that they 
are getting hit.

Feeder Tray Positioning
          Corner Tray           Every 30’ Along Walls     Each Side of Access Door

Feeder Tray Baiting
         ½ Cup of Meal Bait            Sprinkle Pellets on Top

Next Day Results: Pellets consumed (left) & mice ate a hole 
to get to the meal bait (right) 

Trail Camera Images at Night

  Mouse is getting its fill of bait...     3 active mice visiting the bait tray

In today’s production landscape it is imperative to pay 
attention to the details. Understanding the intricacies that 
exist on your farm and how to manage them will allow you 
to combat the inherent risks most effectively. A strong rodent 
control program is a major piece to this puzzle, without it, 
your exposure rate to pathogens and disease is a naturally 
occurring event. To conduct a full assessment on your 
farm, perform a similar exercise (as detailed) by strategically 
placing trail cameras on bait feeders and potential points of 
entrant. Review your findings and get started! In contacting 
a BVS Representative we will help align a rotational strategy 
for your farm and ensure you are using the latest baiting 
techniques. Afterall, these critters could be costing more 
money than one realizes through disease challenge, decrease 
in performance, and lost feed conversion. The list goes on… 
if you see one rodent there is more times than none that 
there are more. Take control!
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just ask the lab about your options. 
o Finally, processing plant samples can be 

collected during evisceration and inspection, 
as either fresh or fixed tissues if condemnation 
calls are in question.

•	 If submitting dead animals or parts, it is critical to 
keep them cool until they arrive at the lab. Do not 
freeze these samples, since this can delay necropsy and 
muddle results for other diagnostic testing.

•	 Always submit your birds or parts with the flock 
history/description required by the lab. Clear 
communication of your problem adds another piece to 
the puzzle they are helping you solve. 

Common Terms:
•	 If you see a word ending in “-itis,” the pathologist is 

communicating that they saw inflamed tissues. Several 
signs of inflammation include redness, swelling, and/
or the accumulation of inflammatory cells. 

•	 “Caseous,” “fibrinous,” “fibrinocaseous,” and 
“exudate” are all terms that describe the accumulated 
inflammatory cells (you may better know this as 
“cheese”). 

Serology:
 Serology is defined as the study of serum. The serum 
is the liquid portion of the blood that is left after a clot is 
formed. Serum contains antibodies, which are the main target 
of poultry serologic testing. Other specialized testing can be 
done using whole blood or serum but are not typically done for 
routine poultry cases. 
 Serology is helpful after birds have been exposed to a 
pathogen and have started making their own antibodies, where 
exposures can either be from a vaccination or a field challenge. 
This tool is best used for monitoring vaccination responses, 
disease challenges over time, or if you are looking for evidence 
of a previous disease exposure. It is important to note, that 
birds produce antibodies not only when they are given vaccines, 
but also when they experience a field challenge. Many times, 
it is difficult to distinguish vaccination responses from field 
challenges and other special testing may be required. 

Sample Collection*:
•	 This should be a piece of cake for all of those who have 

collected countless tubes of pre-processing or pre-move 
blood for serology. 

o To get the best results, it is important to use 
a sharp needle so that the vessels don’t get 
snagged and blood flows smoothly. When 
drawing the blood, make sure the suction 
matches the blood flow; if there is too 
much pressure, the blood cells may break 
(hemolysis) and interfere with test results. 

o Once the samples are collected, lay them on continued on page 12

a flat surface for at least 1 hour so that a clot 
forms (blood cells) and that the clear-yellow 
serum (non-cellular fluid) portion starts 
separating. 

o After the serum is fully separated, about 6 
hours, the tubes can be refrigerated or placed 
in a cooler with ice packs until they are 
received at the lab.

Common Terms:
•	 Seroconversion: This means that the birds have started 

producing antibodies (immune response) to an antigen 
(pathogen or foreign substance). The serology tests 
typically identify the antibodies once they reach a 
detectable level.  

•	 Examples of Tests:
o Agar Gel Immunodiffusion (AGID): This 

antibody detection test is commonly used for 
Avian Influenza monitoring. It uses serum 
and a reagent (test solution) to see if there is a 
reaction within agar gel.

o Serum Plate Agglutination (SPA): Serum 
samples are put into direct contact with a 
reagent, and a visible clumping reaction may 
take place if serum antibodies are present. 
This testing method is commonly used for 
Mycoplasma gallisepticum, Mycoplasma 
synoviae, and Salmonella pullorum. 
	 False positives (clumping reactions 

despite being truly negative), can 
occur if the samples are improperly 
stored, if the birds were recently 
given killed vaccines, or if there is an 
immune response to other related 
pathogens. Further diagnostics are 
needed if there are suspect results. 
Consult with your vet or pathologist 
with these findings.

o Enzyme-linked Immunosorbent Assay 
(ELISA): This testing method can both detect 
and quantify the amount of antibodies in 
a serum sample, the quantified amount is 
reported as a titer. The more antibodies that 
are present, the higher your titer is. Titers are 
often reported with bar graphs, consult with 
your vet or pathologist on how to interpret 
the findings from your samples. 
	This technology has been used 

to detect other substances as well 
(antigens, hormones, proteins, etc.). 

Parasitology: 
 From large creepy-crawlies to microscopic pests, 
parasitology is the study of helminths (worms), protozoa 
(single-celled parasites), and ectoparasites (external parasites) 
that require a host to survive. Some of you may be battling 

Lab Results, continued from page 2
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The Balanced Microbiota – 
a Necessity for Gut Health

in ABF/NAE Programs
Tim Johnson

Director of Poultry Research and Technical Services, Diamond V
Email: Tim_Johnson@diamondv.com

transferred through the egg, which is what we 
refer to as vertical transfer. Salmonella is one of 
the negative microbes that can be transmitted and 
is a major concern when it comes to food safety. 
However, more and more studies are indicating it’s 
not just bad bacteria being passed along. It’s a lot 
of good bacteria too. These are the first microbes 
already colonizing the egg when it’s hatched. When 
it comes to establishing a healthy microbiota for 
living organisms, we must think about nature 
vs. human interaction. In nature, an egg is laid, 
exposed to a natural environment, and microbes 
colonize on the surface. Commercially, humans’ 
clean eggs, disinfect, and remove those natural 
microbes in the process. 

Reduced antibiotic use in poultry production 
increases the need for maintaining a healthy and 
functioning gut. A key component of this is a 

balanced microbiota. This article will cover the sometimes-
overlooked aspects of the microbiota as it relates to everyday 
production: 

•	 The importance of vertical transfer of microbes – 
both good and bad: 

Today, most producers are laser-focused on the 
bird in front of them, especially when it comes to 
their health if they’re raising them for meat. When 
we think about the microbes inside a chicken or 
turkey, such as bacteria and fungi, we don’t always 
contemplate where they originated. We’ve known 
for a very long time some of these things can be 
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So, what’s the biggest dilemma? Because we 
eliminate their competition through clean processes 
in a hatchery, it can take more time to control 
harmful bacteria such as E. coli and Salmonella 
when problems arise. When we try to manipulate 
the young bird’s  microbiome, we shouldn’t think 
of just the bird. It needs to be a more holistic view, 
going back up to the breeder source. 

•	 The “hygiene hypothesis” as it relates to barn 
maintenance – can we be too clean?

We live in an age of cleanliness. Most of our 
household cleaners promise to kill 99.9% of 
bacteria. Hand sanitizer is being bought in bulk. 
But science is also telling us being too clean is not 
always a good thing. 

Evidence shows people who grew up on farms have 
fewer allergies and asthma compared to people from 
suburban areas or houses that tend to be cleaner. 
When we’re born, we encounter many different 
microbes. It’s up to our immune system to decide 
which ones are good and which ones are bad. As we 
become cleaner and cleaner, we eliminate healthy 
bacteria which overall changes our microbiota. This 
can play a game on our immune system, causing it 
to develop immunotolerance to the good bacteria. 
So, what does this mean? The immune system can 
develop differently in humans exposed to “clean” 
environments, compared to environments where we 
aren’t using as many disinfectants.

In chickens and turkeys that are being raised for 
consumption, it’s a lot of the same idea. Typically, 
barns at the highest risk for disease are ones where 
there are young birds. Often, those barns are 
cleaned extremely well between flocks. In turkey 
production, the brood barn supports turkey poults 
raised until about 4 weeks of age. Then turkeys get 
moved to the grow-out barn where they are raised 
for the rest of their lives. Brood barns typically do 
extensive cleanouts in between flocks. There’s good 
reason for this, to keep bad viruses and bacteria at 
a low level or keep them out completely. However, 
in doing so, it’s mimicking the hygiene hypothesis 
from the perspective of the microbiome. We can 
reduce disease but we’re sacrificing the normal 

establishment of a healthy gut. 

How do we choose the best practice? We must find 
a balance between clean and supporting a natural 
microbiota. This means not cleaning too much 
but keeping the pathogen level and load down. 
Another idea is to incorporate commercial products 
to supplement the microbiome, such as probiotics, 
prebiotics, or a yeast fermentation product in feed. 
These could potentially help build the gut early, 
even if it doesn’t have a rich source of bacteria to 
draw from. 

•	 How will sustained reductions in antibiotic use 
impact the microbiome and antibiotic resistance in 
poultry production environments? 

Dr. Martin Blaser, the author of Missing Microbes, 
has been looking at microbes in humans for many 
years as it relates to antibiotic use. In his book, 
his evidence shows that as we’ve used antibiotics 
repeatedly over time, certain bacteria have 
disappeared from the human population, never 
to come back. They’ve proven this by comparing 
westernized societies, such as ourselves, to tribal 
nations that are untouched by civilization. 
Research studies have discovered there are distinct 
populations of bacteria that were present in 
westernized humans 40 to 50 years ago that we 
cannot find in humans today. This is his idea of 
the missing microbe. As we use antibiotics over 
time, we’re having a permanent impact on an 
animal’s life. It is very likely that the sustained use 
of antibiotics in animal agriculture has had a similar 
impact in that it’s had a long-lasting change on the 
bird’s microbiome.

If we look at a wild turkey vs. a commercial turkey, 
there are drastic microbiome differences between 
the two that would indicate what we’re doing in 
commercial production has long-term impact on 
the microbiome. Some of these differences are 
undoubtedly attributable to the long-term use 
of antibiotics in commercial turkey production, 
which has resulted in long-lasting impact on their 
microbiomes. Even though the animal itself is 
short-lived, it’s about the big picture of the poultry 

continued on page 10
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production pyramid, where genetic stocks of these 
birds are used to grow millions and millions of 
them. How will reductions in use impact that? 
One would hope all the changes taking place in 
the U.S. and around the world recently, which 
include initiatives to reduce using antibiotics at high 
frequency in animals, is going to eventually start to 
restore the microbiome. But it might not happen 
by itself. It’s up to us to facilitate, perhaps through 
supplementation, to get those microbes back into 
animals. Perhaps over time, without having a 
prolonged use of antibiotics, those microbes will 
have a lasting impact going from parent to progeny.  

As it relates to resistance, it’s a similar story. 
Antibiotic use in animal agriculture over the last 

50 years has resulted in a fair amount of antibiotic 
resistant bacteria. Creating it can happen quickly. 
Getting rid of it can take longer. As we now slow 
the use of antibiotics in food animals, we’re going 
to see changes in the levels of resistance. Resistance 
will eventually go down, but it will never disappear. 
The problem is that while we would like this to 
happen quickly, it will probably take a long period. 
However, it creates an opportunity. If we’re already 
committed to reducing antibiotic use, this opens 
the door to try and target resistance and lower 
it. There’s a lot of technologies out there, one of 
them being the CRISPR technology, aka gene 
editing in humans, which originated from bacteria. 
Bacteria have developed CRISPR systems as natural 
“immune systems” that are geared up to kill other 
microbes. To do this, they survey and collect pieces 
of DNA, which recognize other microorganisms. 
They can then produce substances that chop up 
the DNA of that foreign microbe. There has been 
work done that shows you can do the same thing in 
the lab to create strains of bacteria that can target 
antibiotic resistance. If you could deliver this to a 
poultry barn, or even the bird, it can target those 
drug resistance bacteria and either inactivate the 
resistance or kill the bacteria overall. Technologies 
like this have opened the door for us to start trying 
to reduce resistance at a faster clip rather than 
waiting for it to happen naturally. 

In the end, these thoughts come back to the idea of 
sustaining a healthy gut. The bird’s microbiome plays a key 
role in health, and we can impact this through management 
and products, all while trying to keep birds healthy and 
free from disease. Remember, it’s a balancing act. It’s also 
important to acknowledge, on the antibiotic side, what 
we’ve done in the past, and what we’re doing today are two 
different things. Historically, we had high usage. Now, with 
all the new technology and developed products, we’re better 
geared to produce birds in an antibiotic-free environment 
while not negatively impacting human or animal health. 

The Balanced Microbiota, cont. from page 9
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parasitic diseases daily, like coccidiosis; while others may be 
plagued with a potential case of Blackhead which may involve 
both helminths and protozoa. The lab is there to help you sort 
out these diseases, too. 

Sample Collection*:
•	 To evaluate intestinal parasite status of a flock, fresh 

feces can be collected from the barn and placed into 
a plastic container. Labs will typically use 1 gram 
for testing, but always collect more (5-10 grams) 
from a variety of locations through the barn to get a 
representative flock sample.

•	 Gut scrapings for protozoal species and nematode 
larval stages are best done with fresh dead birds. Not 
only are the tissues and contents better to look at, but 
some protozoa are easier to see and diagnose when 
they are moving; movement is more likely to occur in 
warm, fresh scrapes.

Common Terms:
•	 Fecal flotation: This is where the feces is processed 

with a liquid solution that is heavier than the eggs, so 
that the eggs will float above the other fecal contents. 
A good analogy is mixing oil and water, and for this 
scenario the solution is “water” and the eggs are “oil.” 
The liquid sample is then placed into a McMaster slide 
with a specialized grid to count the number of ova 
(nematodes) or oocysts (protozoa) present.

•	 Helminth: There are 5 main categories of these worm-
type parasites. Although birds can be infected by 
worms in each category, the main 2 types that infect 
commercial poultry are the following:

o Nematodes: This category includes 
roundworms. Several examples of 
roundworms are Ascaridia galli (common 
roundworm), Ascaridia disssimilis 
(turkey roundworm), Capillaria species 
(threadworm), Heterakis gallinarum (cecal 
worm), Syngamus trachea (gapeworm). On 
your lab report they may give you an “egg 
per gram” count, this means the number of 
nematode ova (eggs) present in a gram of 
feces.

o Cestodes: This category includes tapeworms. 
The eggs from these parasites are difficult 
to see on fecal floats, and are best seen 
through necropsy, intestinal scrapes, 
and histopathology. Several examples of 
tapeworms are Choanotaenia infundibulum, 
Davania proglottina, and Raillietina species.

•	 Protozoa: These parasites are only made up of one 
cell, but they can cause a lot of damage depending on 
their life cycle. Diagnosis of a protozoal disease almost 
always requires the use of a microscope.

o Eimeria: Better known as “coccidia,” this 

large group of parasites includes many species 
that are specific to each type of poultry, and 
even the region of the gut they can be found 
in. Based on where the pathologist sees 
lesions and what the “oocysts” look like under 
the microscope, the Eimeria species can be 
determined.

o There are several other types of protozoa 
that infect poultry, however they are usually 
just called by their scientific names. Some 
examples include: Cryptosporidium, 
Hexamita/Spironucleus, Histomonas, 
Trichomonas, and Tetratrichomonas.

Bacteriology:
 Although it is easy to say that a bird is filled with “cheesy” 
material and is infected with bacteria, the right way to really 
know what is going on is through bacteriology. Bacteriology is 
the study of bacterial organisms. Depending on your lab, the 
bacteriology unit may also be responsible for looking for other 
microorganisms such as yeasts and fungus. 
 Once the samples are collected, they are transferred from 
the swab to nutrient-rich media (agar gel, broth, etc.) and 
are incubated in ideal growth conditions for the suspected 
organism(s) for at least 24 hours; this is the process  of 
“culturing” the organism. After the bacteria is grown (cultured), 
the bacteriologists identify the bacterial species that grew and 
how heavy the growth was from the sample collected. If live 
bacteria have been cultured, the lab then has potential to do 
further testing that may include antimicrobial sensitivities or 
molecular diagnostics.

Sample Collection*:
•	 Taking a “clean” or sterile sample for a bacterial culture 

must be done with a sterile culture swab. Ask your 
veterinarian or the lab pathologist to demonstrate this 
for you if you would like to collect your own samples. 
After you’ve taken the swab, place it in transport 
media or broth and keep it cool or refrigerated until 
you can get it to the lab. 

•	 Another option is to collect whole organs, as cleanly 
as possible, and submit them in a sealed bag (ie/ sterile 
Whirl-Pak or Ziplock). Each organ should be placed 
in a separate bag, to keep each sample as “clean” as 
possible. Again, once they are collected, they should 
be kept refrigerated and cool, but not frozen. 

Common terms:
•	 Culture: The process of taking a sample and 

attempting to cultivate (grow) bacteria from it. 
Depending on the suspected bacteria, specialized 
media, temperatures, and gas concentrations may be 
needed. For example, aerobic bacteria require oxygen 
to survive and anaerobic bacteria grow better in an 
oxygen-deficient environment.

•	 Colony: This often refers to one mass of bacteria 
growing on an agar plate or enriched disk. Different 

Lab Results, continued from page 6
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bacterial species have unique colony shapes. Colonies 
can be sampled and used for further identification and 
diagnostics.

•	 Sensitivity: Some labs will test culture bacteria against 
a panel of different antimicrobials. When looking at 
these results, remember that not all the drugs may be 
approved for use in poultry species. Consult with your 
veterinarian or the pathologist working on your case. 

•	 Susceptible/Intermediate/Resistant: These designations 
are describing how effective certain antimicrobials may 
be if administered to poultry from the cultured from 
the bacterial samples. 

o Consult with your veterinarian or pathologist 
on which drug may be the best option for 
your flock.

Histology:
 Histology is the study of tissues on a microscopic level. 
Histologic tests are completed with tissues that have been 
placed into formalin to be “fixed” (kept from decaying). 
After they have been fixed, they are embedded in paraffin, 
stained, and are placed on glass slide to be examined using a 
microscope. This is a great tool to look for disease challenges 
that may not be visible grossly, or perhaps it is visible but not 
clearly diagnosed without ruling out several diseases. These tests 
help the pathologists “zoom in” on specific areas of organs so 
they can see in and around the cells that make up the tissues. 

Sample Collection*:
•	 First, put on plastic gloves to keep the formalin from 

touching your skin; it contains formaldehyde, a 
known carcinogen.

•	 Collect tissues in a sealable jar of 10% formalin by 
cutting in sections showing the lesions you’re worried 
about. The tissue to formalin ratio should be about 
1:10, if there is too much tissue in the jar they may 
not fix properly. Also, only focus on cutting in the 
tissues that show the lesion (abnormality). Only very 
thin slices will be put on a glass slide, so if there is too 
much extra tissue around the lesions the problem may 
be missed. 

•	 After the samples are collected, the formalin jar should 
be kept at room temperature for at least 24 hours to 
avoid crystal formation in the tissues.

•	 Place the sealed jar into a Ziplock or Whirl-Pak 
bag to account for possible spills and leaks during 
transportation.

Common Terms:
•	 Stains: By using special chemicals, tissue abnormalities 

and/or pathogens can be highlighted within sections 
of an organ that has been fixed in formalin and then 
processed for histologic examination. You may see 
“H&E” (hematoxylin & eosin) staining, which is the 
standard for coloring tissues for interpretation. If the 
pathologist suspects diseases that need special stains to 
highlight certain tissues, bacteria, fugus, viruses, etc., 

they can select from many different types of chemicals 
to do so.

•	 Due to the detailed and technical descriptions used 
with histology, it is recommended to consult with 
your vet or poultry veterinary pathologist to interpret 
the results from your specific case. 

Virology:
 The study of viruses has been an excellent tool for the 
poultry industry. Virus isolation is the process of isolating, 
identifying and growing viruses from certain samples. 
Common viral growth and isolation methods include the use of 
embryonated eggs, or cell cultures from specific types of tissues 
(kidney, intestines, liver, tendons, etc.). These laboratory tests 
are often time intensive, but they are important in identifying 
if live viruses were sampled from the birds. Live viruses indicate 
that there is an active infection and that there is potential for 
viral spread. 
 As with serology, common diagnostics may not be able 
to distinguish between a live vaccine versus a field challenge. 
Consult with your veterinarian and vaccine manufacturer if you 
think further specialized testing is necessary.

Sample Collection*:
•	 If you would like to submit fresh tissues for virus 

isolation, it is recommended to collect the tissues as 
sterilely as possible and to place each sample/organ/
tissue into individual sterile, plastic bags. 

•	 Virus isolation can also be done with swabbing 
methods. It is recommended to use polyester tipped 
swabs on a plastic shaft, since cotton swabs with 
wooden shafts are treated with chemicals that may kill 
the pathogen you are looking for. 

o These are commonly done for viral 
respiratory diseases including (but not limited 
to) AI, NDV, and IBV.

o Minimize the amount of blood on your swabs 
since this can interfere with the tests.

o Submit swabs in the appropriate media for 
the disease you are looking for.
	 Examples: Brain-Heart-infusion 

(BHI) Broth or Viral Transport 
Media (VTM). These may be used 
for AI, NDV, IBV, etc. 

o Keep refrigerated or cool until you get the 
sample to the lab.

Common Terms:
•	 Hemagglutination Assay (HA): This test detects 

hemagglutinin (an antigen) produced by specific 
pathogens. It is used to screen viral culture samples for 
diseases like AI, NDV, IBV, and adenoviruses. 

•	 Due to the wide variety of viral testing methods, it 
is recommended to consult with your vet or poultry 
veterinary pathologist to interpret the results from 
your specific case. 

continued on page 16
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Best Veterinary Solutions

Personal Protection

Moldex 1200N95 Mask Moldex 2400N95 Mask Moldex 2200N95 Mask Nuisance Mask

Elastic Top Boots 3 & 6 milPoly-Pro Ez Tie 4 & 6 mil

Latex Powder Free GlovesLatex Powdered Gloves Nitrile Powder Free Gloves

Shoe Cover 4 mil Clear Shoe Cover 6 mil Blue

Navy Polypropylene Coveralls White Micromax Coveralls White Coveralls with Hood and Boot

Treader Boots XL & Jumbo

Best Veterinary Solutions, Inc
1716 Detriot St.

Ellsworth, IA 50075
(888) 378-4045

Best Veterinary Solutions, Inc
325 Lakeland Dr NE
Willmar, MN 56201

(800) 533-1899

Best Veterinary Solutions, Inc
1854 East Waller Dr

Washington, IN 47501
(877) 254-3410

Best Veterinary Solutions, Inc
31024 Country Gardens Blvd

Dagsboro, DE 19939
(877) 732-3894

Best Veterinary Solutions, Inc
1 Brenneman Circle

Mechanicsburg, PA 17050
(844) 561-4918

Moldex Mask 7000 Series
Moldex Cartridges Multi-Gas Moldex P100 Filter Disk

Moldex Piggyback Adapter

Yellow Rubber Boot Cover LG & XL

Best Veterinary Solutions, Inc
381 Northern Ave.

Millsboro, DE 19966
(877) 732-3894

Willmar, MN
325 Lakeland Dr. NE • P.O. Box 266

Willmar, MN 56201
320-235-8611 or 1-800-533-1899

Fax 320-235-8629

Washington, IN
1854 Waller Drive

Washington, IN 47501
877-254-3410

Fax 812-254-2337

Ellsworth, IA
1716 Detroit

Ellsworth, IA 50075
888-378-4045

Fax 515-836-4464

Mechanicsburg, PA
1 Brenneman Circle

Mechanicsburg, PA 17050
844-561-4918

Fax 717-620-8493

Millsboro, DE
381 Northern Ave.

Millsboro, DE 19966
877-732-3894

Fax 302-732-3896

Franklinville, NC
616 Andrew Hunter Rd.
Franklinville, NC 27248

336-737-4245
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Best Veterinary Solutions

Sanititizing/Cleaning
Equipment

Best Veterinary Solutions, Inc
1716 Detriot St.

Ellsworth, IA 50075
(888) 378-4045

Best Veterinary Solutions, Inc
325 Lakeland Dr NE
Willmar, MN 56201

(800) 533-1899

Best Veterinary Solutions, Inc
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Washington, IN 47501
(877) 254-3410

Best Veterinary Solutions, Inc
31024 Country Gardens Blvd

Dagsboro, DE 19939
(877) 732-3894

Best Veterinary Solutions, Inc
1 Brenneman Circle

Mechanicsburg, PA 17050
(844) 561-4918

BVS Handy Foamer BVS Handy Foamer with Tank Hydro Foamer 481 0.5 Gallon Foam Unit

1.3 Gallon Foam Unit

Footwear Sanitizing Unit
with Boot Scrubber

15 Gallon Conentrate 
Foam Unit Concentrate Foam Unit Doorway Foam Unit

Wall Mounted Fog Unit10 Gallon Fog Unit

Doorway Foam Unit

Disinfection Mat

0.5 Gallon Foam Unit

Best Veterinary Solutions, Inc
381 Northern Ave.

Millsboro, DE 19966
(877) 732-3894

Willmar, MN
325 Lakeland Dr. NE • P.O. Box 266

Willmar, MN 56201
320-235-8611 or 1-800-533-1899

Fax 320-235-8629

Washington, IN
1854 Waller Drive

Washington, IN 47501
877-254-3410

Fax 812-254-2337

Ellsworth, IA
1716 Detroit

Ellsworth, IA 50075
888-378-4045

Fax 515-836-4464

Mechanicsburg, PA
1 Brenneman Circle

Mechanicsburg, PA 17050
844-561-4918

Fax 717-620-8493

Millsboro, DE
381 Northern Ave.

Millsboro, DE 19966
877-732-3894

Fax 302-732-3896

Franklinville, NC
616 Andrew Hunter Rd.
Franklinville, NC 27248

336-737-4245
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Molecular Diagnostics:
 Over the last few years, there have been great efforts in 
developing molecular technologies for the poultry industry. 
The basis of these tests is to look at the genetic material within 
infectious agents, either as DNA, RNA, or the whole genome 
(the entire genetic code of the pathogen). By using these 
technologies, labs can better identify pathogens quickly and 
efficiently.
 As with serology and virus isolation, common diagnostics 
may not be able to distinguish between genetic material from a 
vaccine versus a field challenge. Consult with your veterinarian 
and vaccine manufacturer if you think further specialized 
testing is necessary.

Sample Collection*:
•	 Molecular tests can be completed from swab samples. 

As with virology samples, is recommended to use 
polyester tipped swabs on a plastic shaft.

o Testing is expanded to viruses and bacterial 
diseases using this technology

o Minimize the amount of blood on your swabs 
since this can interfere with the tests.

o Submit swabs in the appropriate media for 
the disease you are looking for.
	Examples:

•	 BHI broth for AI, NDV, or IBV.
•	 Phosphate Buffered Saline 

(PBS) for Mycoplasma sp or 
Avibacterium paragallinarum.

o Always check with your lab to know how they 
prefer to receive swab samples!

•	 Fresh or fixed tissues can also be used for the detection 
of pathogen genetic material.

o Fresh tissues should be collected as cleanly as 
possible and placed in individual sterile bags.

Common terms:
•	 Examples of Tests:

o Polymerase Chain Reaction (PCR): PCR tests 
amplify (make copies) of genetic material 
(DNA or RNA) from specific pathogens. 
PCR and Real-Time PCR tests are available 
for a variety of pathogens and have been a 
huge addition to poultry diagnostics. The 
test runs until there are enough copies of the 
genetic material to indicate a positive test. 

o Matrix-assisted laser desorption/ionization-
time-of-flight mass spectrometry (MALDI-
TOF MS): This is a technology that is 
becoming more popular within poultry 
diagnostic labs. It will look at a specific 
section of genetic material of a pathogen and 
then compare it to other pathogen genetic 
codes that are stored in a database. 

•	 cT Value: cT stands for Cycle Threshold. Using Real-
Time PCR technology, the genetic material from the 

pathogen is amplified until it reaches a designated 
“positive” threshold. With large amounts of pathogen 
genetic material, this cycle needs to be completed 
fewer times, leading to a low cT value. The lower the 
value, the more material is present, indicating a high 
pathogen load.

•	 More additions will be made to this category as time 
goes on, reach out to your vet if you are curious about 
different/new tests. 

Diagnosis:
 A diagnosis, is when the cause of disease or problem has 
been identified. Once all the above lab sections are complete, 
the final task is to interpret the findings and share the final 
diagnosis. While many cases will result in a diagnosis, there are 
occasions where you may have multiple diagnoses or none. To 
get a clear diagnosis at the end, it is critical to have a complete 
history and to gather the correct samples from the very start. 

Other Terms:
•	 Pathogen: An infectious agent, including bacteria, 

viruses, fungi, and parasites.
•	 Antigen: The detectable part of a pathogen (infectious 

agent) that can be targeted with specific tests. These 
tests are helpful in early stages of disease, when the 
pathogen may be present, but the animal may not 
have developed antibodies (seroconverted) yet. 

•	 Antibody: Protein produced by the immune tissues 
within the animal in response to a specific antigen 
from an infectious agent. These tests are primarily 
complected through serology.

 In conclusion, animal diagnostic laboratories are an 
invaluable asset to the poultry industry. Find a lab that is 
familiar with your species and develop rapport with the 
pathologists handling your cases. They are there for when 
you need extra diagnostic firepower to figure out flock health 
challenges. The goal of any lab report is to help you move 
forward with your flock health plan, but the diagnostics can 
get complicated from time to time. While it is helpful to know 
what you’re reading, there are vets and pathologists available to 
help clear things up, all you have to do is ask! 

Resources:
Avian Veterinary Pathology Department. The Pennsylvania State Animal 
Diagnostic Laboratory. University Park, PA. 

Maximizing the Value of Your Diagnostic Lab Submissions. Dr. Megan 
Lighty. Pennsylvania Poultry Sales and Service Conference. September 2020. 
Presentation.

A Laboratory Manual for the Isolation, Identification, and Characterization of 
Avian Pathogens; Sixth Ed. Susan M. Williams, Editor. 2016. Pp. 315-394.

Footnotes:
*Depending on your problem, laboratories familiar with collecting poultry 
samples and interpreting the diagnostic findings may be the best option 
to get meaningful results. If you are uncertain what samples to submit, 
contact the lab and tell them about your situation. Once you are ready to 
submit your samples, place the lab submission form in a sealed plastic bag 
to keep it from coming in direct contact with the samples.

Lab Results, continued from page 13
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AMMONIA STINKS. BREATHE EASIER WITH ENVIRO.
That strong, pungent smell means you’re losing valuable nutrients from your manure—and your birds could 
be experiencing all kinds of ammonia-related health problems. ENVIRO can help. Now you can harness the 
Bacillus strains that work to impact gram-negative bacteria in poultry litter and avoid the formation and Bacillus strains that work to impact gram-negative bacteria in poultry litter and avoid the formation and Bacillus
volatilization of ammonia.

#ScienceHearted

© 2017 Church & Dwight Co., Inc. ARM & HAMMER, its logo and 
Microbial Terroir are trademarks of Church & Dwight Co., Inc. 
AH09172070BVS

To learn more about ENVIRO 
contact your BVS representative. 
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OUR GUT SAYS YOU’LL WANT IN ON THIS. 
We’re high-quality birds. Our gut instincts are rarely ever wrong. That’s why we’re here to share the  
news. You can get ahead of health challenges and maintain average daily gain with GUT PRO. Then,  
with GUT RESTORE,™ promote a healthier microbiota to help reestablish gut homeostasis in your birds.

© 2017 Church & Dwight Co., Inc. ARM & HAMMER, its  
logo, GUT RESTORE and Microbial Terroir are trademarks  
of Church & Dwight Co., Inc. AH12172070BVS

To learn more about GUT PRO and GUT RESTORE 
contact your BVS representative. 

GUT PRO AND GUT RESTORE™
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Get your chicks started with our liquid supplement 
Lovit LC-Energy. This balanced liquid formulation 
consists of L-carnitine, betaine, sorbitol and 
magnesium sulphate. These increase the conversion 
of energy and protein in the first days of life and during 
all critical production phases which are characterized 
by metabolic stress. Lovit LC Energy also supports 
liver functionality.

Kaesler Nutrition GmbH
Zeppelinstr. 3 
27472 Cuxhaven - Germany
Phone: +49 (0) 4721 5904 0

www.kaesler.de

Powerful start
Optimization of energy supply via drinking water.

Water-soluble additives
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BEST
VETERINARY 
SOLUTIONS, INC.

 QUALITY ANIMAL HEALTH & HYGIENE
Virocid®

Dilution Rate: 1:256 Dilution Rate: 1:400

=

Synergize is EPA registered as a Cleaner - Disinfectant. Virocid is EPA registered as a Broad - Spectrum 
Disinfectant. 

Total amount of active ingredients and how those ingredients work together does matter.

Based on EPA registration and usage claims, Synergize has a general label usage rate of 1:256 and 
Virocid has a general label usage rate of 1:400. So, two gallons of Synergize will treat 512 gallons of water. 
One jug of Virocid, which is 1.32 gallons (5 Liters), will treat 528 gallons of water.

2 JUGS OF SYNERGIZE = 1 JUG OF VIROCID

When comparing total cost of any EPA registered Disinfectant take this into consideration.

Less inventory, less storage space, more savings! The choice is clear!
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Behind a great
disinfectant

stands a great
cleaner

The world’s leading disinfectant Virocid 
has become even more powerful. 

Thanks to the extraordinary cleaning power of Kenosan, the world’s most powerful 
disinfectant Virocid is able to penetrate deeper and disinfect even more thoroughly than 
you were used to.

Kenosan combines ultra-strong adhesion power and deep penetrating cleaning action at very low 
dilutions! The high-level formulation guarantees a unique cleaning result in the most heavy-duty 
circumstances in the pig, poultry and dairy houses. Even the most thick and dried up dirt (manure, 
litter, etc.) like in farrowing crates, fattening pens, turkey or broiler rearing houses, milking parlours 
etc. stands no chance against the penetrating and dissolving power of Kenosan. The cleaning 
action also gets amplified by extended contact time due to the sticky foam that remains attached 
upon all types of surface.

www.cidlines.com
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BEST
VETERINARY 
SOLUTIONS, INC.

 QUALITY ANIMAL HEALTH & HYGIENE

MANAGE®
MANAGE® Organic
OMEGAMUNE-PLUS
ACID SOL
pH SAFE LIQUID
BVS Liquid Citric Acid

BVS is making a SPLASH when it comes to water 
acidification and nutritional products

Best Veterinary Solutions, Inc. - 325 Lakeland Dr. NE - Willmar, MN 56201

www.bestvetsolutions.com

GET INTO THE ZONE

PH: 800-533-1899
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Immucox5® is a live oral coccidiosis vaccine that contains the 5 most important Eimeria 

species causing disease in long living chickens, designed to help healthy chickens develop 

immunity against coccidiosis. A single day-old vaccination delivers a protective immunity 

through the productive life of the bird and is approved for gel droplet administration.

LEARN MORE AT IMMUCOX.COM
Immucox is a registered trademark of Ceva Animal Health Inc.    ©2019 Ceva Animal Health, LLC
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Immucox5® is a live oral coccidiosis vaccine that contains the 5 most important Eimeria 

species causing disease in long living chickens, designed to help healthy chickens develop 

immunity against coccidiosis. A single day-old vaccination delivers a protective immunity 

through the productive life of the bird and is approved for gel droplet administration.

LEARN MORE AT IMMUCOX.COM
Immucox is a registered trademark of Ceva Animal Health Inc.    ©2019 Ceva Animal Health, LLC
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Next generation water acidi� er, for 
water quality and animal health.
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Consistent & Dependable Supply
Convenient
QC Assurance

Amprol®

CONSISTENCY MATTERS
T H E  R I G H T  P R O D U C T,  R I G H T  W H E N  YO U  N E E D  I T.

(amprolium)

Chloronex®

(chlortetracycline hcl)

Di-Methox®

(sulfadimethoxine)

Lincomycin
(lincomycin hcl)

Neo-Sol® 50
(neomycin sulfate)

Oxytet®

(oxytetracycline hcl)

R-Pen®

(penicillin g potassium)

Sulmet®

(sodium sulfamethazine)

Tylovet®
 Soluble

(tylosin tartrate)

WATER SOLUBLES

® are registered trademarks of Huvepharma, Inc.

Peachtree City, GA     1.770.486.7212     customerservice@huvepharma.us

CONTACT YOUR DISTRIBUTOR TODAY!

Lincomycin 
Spectinomycin

(lincomycin/spectinomycin)

Prohibit®

(levamisole hydrochloride)

WS.01.20.002

Sul-Q-Nox®

(sulfaquinoxaline)
*NE
W!

 Federal Law restricts these products to use under the prescription of a licensed Veterinarian only.
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STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Dry cleaning to

remove all organic
material
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surfaces with 
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Preferably with 
high pressure

High pressure
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all dirt
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completely to
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a further reduction
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Let it dry 
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efficiency of the

procedure 
through sampling 

the surfaces

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7
Dry cleaning to

remove all organic
material

Cleaning of 
surfaces with 

detergent
Preferably with 
high pressure

High pressure
rinsing to remove

all dirt

Let the house dry 
completely to

avoid dilution of 
the disinfectant

Disinfection of all
surfaces to achieve
a further reduction

of the
concentration of 

germs

Let it dry 
completely before

entering the
animals

Testing of the
efficiency of the

procedure 
through sampling 

the surfaces

Willmar, MN
325 Lakeland Dr. NE • P.O. Box 266

Willmar, MN 56201
320-235-8611 or 1-800-533-1899

Fax 320-235-8629

Washington, IN
1854 Waller Drive

Washington, IN 47501
877-254-3410

Fax 812-254-2337

Ellsworth, IA
1716 Detroit

Ellsworth, IA 50075
888-378-4045

Fax 515-836-4464

Mechanicsburg, PA
1 Brenneman Circle

Mechanicsburg PA 17050
844-561-4918

Fax 717-620-8493

Millsboro, DE
381 Northern Ave.

Millsboro, DE 19966
877-732-3894

Fax 302-732-3896

Franklinville, NC
616 Andrew Hunter Rd.
Franklinville, NC 27248

336-737-4245

Best Veterinary Solutions, Inc.
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Barnes Paper
	  "A" & "B" Flute Brooder Guard   
  Feed Paper
	  12" Water Line Paper
	  Jumbo Corrugated Feed Lids
	  Disposable Feed Lids 
	  Red & Gray Plastic Feed Lids
	  Egg Cases and Egg Flats
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®

Biosecurity  Rodent  Control

3 Rotational Options. 3 Active Ingredients. Liphatech.

A Complete Soft Bait Rotation:  FastDraw®, Revolver®, Cannon™

A Complete Block Rotation:  Hombre®, BootHill®, Gunslinger®

A Complete Rotation of Soft Baits and Blocks – Your Choice

Your Single Source for Optimal Rotations and Rodent Control.

Contact your Liphatech District Sales Manager
or Distributor today for samples or more information.

888-331-7900 | www.liphatech.com

Control Rodents, Lower Feed Costs, Reduce Building Damage

Liphatech - MWI Spring Outlook Ad.indd   1 2/18/2019   11:49:32 AM
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COMPLETE SANITATION PROGRAM
FOR FIELD AND HATCHERIES

BIOGEL
• The strongest cleaner
• Gel clings on longer than

classical foam = superior
cleaning result

VIROCID® KENOTM

 X5

KENOSAN

CID 2000 PRO CID CLEAN PRO

• EPA approved “broad spec-
trum disinfectant” 

• QAC/glutaraldehyde based, 
dil 1/3 oz – ½ oz/gal

• Non corrosive
• Apply by spray, foam or (thermo)

fog
• Maintains pad cooling 

systems

• EPA approved “broad spec-
trum disinfectant” 

• Per Acetic Acid based, 
dil ½ oz/gal

• 100% biodegradable

• Deeply penetrating alkaline
foam for farms, incubators,
trucks, …

• Apply at 1 to 1 ½ oz / gal
only with a foam wand.

• Non corrosive in dilution.

• H2O2 removes heavy soils
• Acid removes scale /

mineral build up
• Equipment friendly

• 50% Stabilized Hydrogen
Peroxide

• H2O2 removes heavy soils
• Equipment friendly
• NO heavy metals
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Maintaining 
"Clean" Drinking Water: 

During & In-between Flocks
Joe Sylve, Technical Sales Representative

Best Veterinary Solutions

could have a negative impact on poultry health.  Find a 
local lab that can test your water source and give you all the 
information you need to make an informed decision on the 
best steps to follow in order to clean the water. Many labs 
can test for both minerals and bacteria for a price. I suggest 
testing for both. There are many different types of filters 
that can be used for water. Filters should be placed between 
your water source and your drinking lines. Knowing the 
acceptable levels of minerals and solids in your water will 
help determine the best type of filtration system to use at 
your location. 
 Once we have our proper filtration systems in place, 
our second step is to determine the best way to continue 
keeping those drinking lines clean. We are removing many 
contaminants with our filters, but we need to remember 
that when we add certain products to the drinking water, 
we are continuously putting pressure on our water systems. 
These products can range from water soluble antibiotics, 
supportive care products, vaccines, or other water additives. 
Some additional products can stick to the walls of the 
waterlines and create problems overtime if left untreated. 
Organisms like bacteria can be introduced to the waterlines 
when we start adding different products. Bacteria can be 
introduced when a bird hits a nipple drinker. Overtime 
these organisms and minerals can bind together inside the 
waterlines creating biofilm and causing all different kinds 
of issues. Biofilm can start to decrease water pressure, 
plug nipples, and cause health concerns. Warm stagnant 
water in our drinking lines is the perfect breeding ground 
for harmful organisms. Different waterline cleaning and 
disinfecting chemicals are available to us to help battle these 
issues. It is important to know what the active ingredient 
of your cleaning and disinfecting chemical is, what it can 

There are many different opinions and practices when 
it comes to giving our animals the highest quality 
drinking water. It is important to know that every 

water source is different, even if it is two different wells on 
the same site. We deal with well water, springs, city water, 
and other sources. What is the best way to make sure our 
animals get the best water they deserve? I do not have all the 
answers for you, and I am not sure anyone does. We must 
take each individual account and learn all we can about what 
is in the water, and what we need to do to keep it clean for 
our animals. I believe we can all agree our goal is to keep our 
animals as healthy and productive as possible. Having clean 
drinking water is one of the few steps it takes to achieve this 
goal, but it could arguably be the most important one. The 
gastrointestinal tract is the most important immune organ in 
the bird’s body. If we do our part to give them high quality 
drinking water, we are supporting a significant portion of 
their health defense mechanism. In this article I will walk 
through the steps I take to achieve the goal of giving our 
birds the best possible drinking water. I hope to give some 
helpful insight to you. It is important to know that what 
is best for your neighbor might not always be best for you. 
Develop a program that works best for your situation and 
your birds but give it the respect it deserves. Not following 
through with your program one hundred percent could have 
detrimental consequences for your birds.
 First step should be to learn what is contaminating 
your water source, and how to remove it. In a perfect 
world we would have pure water available all the time, 
but unfortunately this is not the case. Our water sources 
are often contaminated with iron, manganese, and other 
minerals. At high enough levels these can have a negative 
impact on poultry health. Our water sources are often 
contaminated with organisms like bacteria and algae that continued on page 32
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easy way to hit each nipple. Step 5: check each individual 
line at the farthest end with a peroxide test strip. A 50% 
hydrogen peroxide product should show ppm levels of 
15,000 or higher. Cid 2000 should show levels of 4,000ppm 
or higher using a peroxide test strip. Flush in more chemical 
if needed. Step 6: let chemical solution sit 12 to 24 hours in 
waterlines or length of time required by label. 
 After the chemical has sit the proper amount of time, 
it is time to start the process of flushing out the chemical 
with fresh water. It is extremely important to ensure proper 
flushing of these chemicals out from your waterlines. High 
levels of these chemicals can have potentially negative 
impacts to young chicks. Often there are times where we 
think we did an adequate job of flushing these chemicals 
out of our lines when we really did not. It is important 
that these steps are thoroughly followed for best results.  
Step 1: Fill a clean rinsed bucket equal to the gallons of 

chemical used to 
fill waterlines. For 
example, if you 
used 2 gallons of 
50% hydrogen 
peroxide to fill the 
waterlines; you will 
fill a bucket with 2 
gallons or more of 
fresh water. Do not 
add any dye.   Step 
2: Set dosing pump 
to same dosage as 
when chemical was 
administered and 
drop the pump hose 
into the bucket with 
fresh water. Step 
3: Begin flushing 
chemicals out of 

waterline. Do not stop flushing until that bucket has been 
completely emptied of fresh water. This step helps give a 
visual indication that enough water was flushed to get most 
of the chemical out of the lines Step 4: Check that all lines 
have been completely emptied of blue dye and are filled 
with clean fresh water. If you still see blue dye in any lines, 
continue to flush. It is important to note that not having 
any blue dye in the waterline does not guarantee that all 
chemicals have been flushed completely out. Step 5: Trigger 
every nipple. Step 6: Test the end of every waterline and 
multiple nipples with a peroxide test strip. The test strip 
must read 0ppm. If it does not read 0ppm, repeat flush 
and trigger all nipples again. Repeat steps until 0ppm is 
reached. It is important to check each individual line with a 
peroxide test strip, as some may flush slower than others, or 
have a pinched hose. All locations are different, but in my 

accomplish, when to use it, how to use it, and how to test 
its levels in the water. Some chemicals are more suited for 
cleaning and disinfecting when birds are not present. Other 
chemicals work best for continuous water sanitation while 
birds are present and drinking. 
 We will start by exploring chemicals best suited for 
cleaning and disinfecting when birds are not present. Two 
common chemicals used during this time are hydrogen 
peroxide or a peroxyacetic acid. These chemicals can be 
flushed into waterlines and left to sit for 12 to 24 hours 
before being flushed out. A big benefit to using one of 
these chemicals is they often come ready to use, no extra 
mixing or activation required. Most of the common 50% 
hydrogen peroxides we see can be added to the water at 3% 
with your dosing pump. Hydrogen Peroxide is a powerful 
oxidizer that will help 
remove heavy soils 
and organic matter. 
However, if you 
also notice scale or 
mineral build up on 
the drinkers, you may 
want to consider using 
a peroxyacetic acid 
instead. Products like 
Cid 2000 combine 
hydrogen peroxide 
and acetic acid 
creating a peroxyacetic 
acid mixture. A 
product like this will 
not only remove heavy 
soils and organic 
material, but also 
help remove that scale 
and mineral build up. Cid 2000 can be added to the water 
at 2% using your dosing pump. It is extremely important 
to take proper precautions and steps when handling either 
a hydrogen peroxide or a peroxyacetic acid product. Here 
are the necessary steps to take when flushing chemicals in 
and out of your waterlines. These steps should be done 48 
hours prior to placing new chicks or poults.  Step 1: always 
wear proper personal protective equipment when handling 
hazardous chemicals. Step 2: set dosing pump to administer 
proper dosage of chemical. Step 3: add blue dye to chemical, 
insert dosing pump hose, and start flushing to inject the 
chemical into waterlines. Do not stop flushing until you 
see blue dye coming out of each individual waterline. 
Blue dye is a very important tool in determining proper 
administration of chemical to each waterline. Step 4 trigger 
each nipple. I have seen brooms or paint rollers used as an 

Clean Drinking Water, cont. from page 31
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experience, a 500ft house with 4 rows of waterlines would 
take at least 20 minutes and a minimum of 200 gallons of 
water to flush out. Some larger houses may take longer. 
 When it comes time to place birds, we start to look 
at what chemicals are available to us for continuous water 
sanitation. Two common chemicals used for drinking 
water are chlorine and chlorine dioxide. It is so important 
to know the active ingredient of the chemical, what it can 
accomplish, how to use it, and how to test its levels in the 
water. Chlorine has been used in the poultry industry for 
years. It is relatively cheap, and it is easy to administer. 
Chlorine, in my opinion, is becoming outdated. It simply 
struggles to keep up with the pressure we put on our 
drinking lines. Chlorine is pH dependent which means most 
farms will have to constantly monitor and adjust the pH of 
their water. Chlorine is significantly hindered by iron and 
manganese making it an inconsistent disinfectant. Most 
importantly chlorine cannot penetrate biofilm. With the 
increase of antibiotic free or organic production, it is more 
important to have a chemical in the line that will ensure 
proper cleaning and disinfection. As we continue to increase 
pressure on our water systems, we must look at chemicals 
better suited to battle biofilm and other contaminants. 
Chlorine dioxide is becoming the chemical of choice when 
it comes to continuous water sanitation. Chlorine dioxide, 
chemically, is very different than chlorine. Chlorine dioxide 
has more oxidation potential, is not pH dependent, is less 
corrosive, safe for poultry drinking water, and can help 
penetrate and eliminate biofilm. Most chlorine dioxide 
products come in the form of sodium chlorite. These sodium 
chlorite products need an acid added to activate the sodium 
chlorite and create chlorine dioxide. For many years mixing 
sodium chlorite with an acid has presented hazardous 
challenges. Today there are many pumps and systems 
available to us that can automatically mix these chemicals 
and eliminate any hand mixing. It is important to know 
how to accurately set up your systems to achieve the proper 
activation of sodium chlorite to active chlorine dioxide. Un-
activated sodium chlorite does have a major role in biofilm 
control. Good activation of sodium chlorite will result in 
60 – 70% active chlorine dioxide. This will leave 30 – 40% 
of un-activated residual sodium chlorite. Our active chlorine 
dioxide provides the disinfecting power to kill harmful 
organisms in the drinking water. When testing for levels, we 
call this our “Free ClO2”. Our un-activated sodium chlorite 
provides biofilm penetration, allowing activated chlorine 
dioxide to get underneath the layer of biofilm and attack 
organisms deeper. There are many tools available today that 
can help us test levels of activated chlorine dioxide and un-
activated sodium chlorite in our water. Having the correct 
mixture of activated chlorine dioxide and un-activated 
sodium chlorite is essential in removing biofilm and killing 
harmful organisms. A chlorine dioxide water sanitation 

system is an extraordinary tool available to help us achieve 
our goal of giving our animals the highest quality drinking 
water. 
 In conclusion, I hope this article has provided some 
insight into the tools available to us to achieve high quality 
drinking water for our animals. Having better water is an 
important step in achieving better health and production. 
Knowing what is contaminating the water source is the 
first step toward figuring out how to remove it. Having the 
proper filtration system will help remove minerals and other 
solids that can be harmful to our animals and drinking lines. 
Using chemicals to clean and disinfect the water provides 
support for the birds’ immune systems. Using a hydrogen 
peroxide or peroxyacetic acid at 2 – 3%, 48 hours prior to 
birds arriving, is a great tool to prepare drinking lines for 
chick or poult placement. I am often asked why this step 
is necessary if the birds had continuous water sanitation? 
Normally, if we are lucky, we have about two weeks where 
the houses are empty. During this time, any stagnant water 
remaining in the lines is the perfect breeding ground for 
bacteria and biofilm. We want to hit that hard with a 
peroxide to remove it. It is extremely important to properly 
flush these chemicals out of the drinking lines before chicks 
or poults are placed. These high levels of hydrogen peroxide 
or peroxyacetic acid can potentially have a negative impact 
on young chicks or poults. Follow the steps in place for 
flushing your waterlines thoroughly. I am also asked if 
hydrogen peroxide or peroxyacetic acid can be used for 
continuous water sanitation while birds are present? This 
has been done at many operations, but the dilution of these 
chemicals is much lower than 2 – 3% in order to make 
the water safe for drinking. At lower dilutions we are not 
fully utilizing the oxidative potential of these chemicals to 
completely remove biofilm and organic matter. Chlorine 
dioxide for continuous water sanitation while birds are 
present has proven to be one of the best and safest tools 
available to us. 
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THE SCIENCE OF HEALTHIER ANIMALS.
© 2018 Intervet Inc. doing business as Merck Animal Health, a subsidiary of 
Merck & Co., Inc. All rights reserved.

US/SFG/0118/0002 

Protected with Safe-Guard® AquaSol. 

Now approved for laying hens, Safe-Guard® AquaSol helps you 
optimize treatment of poultry intestinal worms (Ascaridia galli and 
Heterakis Gallinarum) with an innovative, uniform, and farm-friendly 
drinking water formulation. With zero-day egg withdrawal, you can 
now avoid the risk of worms infecting your birds with easy, effective 
Safe-Guard® AquaSol.

Trust the Pros at Merck Animal Health.

No withdrawal period is required when used according to the label. 
Consult your veterinarian for assistance in the diagnosis, treatment 
and control of parasitism. 

0178 MAH Safeguard Ad_7.875x10.5-WATT.indd   1 1/9/18   11:34 AM
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Strengthen your bird’s  
respiratory system – Naturally

The ultimate aid to reduce respiratory stress

Aflorin®   P L

www.innovad-global.com

To know more  
SCAN ME!
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Naturally 
more  
profitable.

To find out how Orego-Stim  
can help your business:
call BVS at 888-378-4045, visit 
www.anpario.com/orego-stim  
or email orego-stim@anpario.com

A consistently high quality, market 
leading specialist feed additive, 
Orego-Stim contains 100% 
natural oregano oil to promote 
gut health, in turn boosting the 
productivity of your animals.
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WANT TO MAKE SURE YOUR BIRDS  
ARE PREPARED FOR ANY TEST?
Great minds think alike.
We pride ourselves on being prepared for any challenge life throws at us—it’s just smart. But we 
couldn’t do it on our own. CELMANAX™ delivers Refined Functional Carbohydrates™ (RFCs™) that 
help keep us resilient to challenges so we can respond quickly. Plus, we easily hit our target 
weight goals every time since you get the benefit of multiple feed additives in one high-quality 
formula. CELMANAX—it’s a smart choice.

 #ScienceHearted 

To learn more about CELMANAX contact your nutritionist, veterinarian or  
ARM & HAMMER™ representative or visit AHfoodchain.com. 

© 2020 Church & Dwight Co., Inc. ARM & HAMMER, CELMANAX and their logos and RFC and Refined Functional Carbohydrates are trademarks of 
Church & Dwight Co., Inc. CEPT01203637FS
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Elanco and the diagonal bar logo are trademarks of Elanco or its affiliates.  
©2020 Elanco or its affiliates. PM-US-20-2842

Contact your Elanco or BVS rep today to learn more or visit elanco.us/poultry

YO U ’ R E  AT  T H E  CO R E 
O F  E V E RY T H I N G  W E  DO

 Food Safety    Insecticides    Intestinal Integrity    Nutritional Health    Vaccines

Elanco experts will help you proactively identify and overcome challenges to your flock with the 
ideal combination of industry-leading insight, products and practices. Work with Elanco to help 
lower your stress and raise your confidence in the ever-changing world of poultry production.

Confidence raised. 

ProOxine®(AH)
Disinfecting Solution
For Animal Drinking Water
ProOxine® is the most effective tool for water management in ani-
mal facilities. ProOxine® keeps the bacteria level down in the water 
lines, and prevents biofilm from developing thus keeping the animals 
healthier by keeping down the pathogen level that could potentially 
travel from one animal to another. ProOxine® makes drinking water 
more palatable to poultry and livestock and therefore they drink more.  
Additionally, ProOxine® is highly effective in keeping water systems 
free of build up.

P R O D U C T  B U L L E T I N  •  A N I M A L  D R I N K I N G  W A T E R  

Exceptional Chemistry • Extraordinary People • Excellent Service
www.bio-cide.com • 2650 Venture Drive, Norman, OK 73069

405.329.5556 • 405.329.2681 fax • 800.323.1398
Bio-Cide International is ISO 9001:2000 certified
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AANE (Automated Activation Non-Electric) System

ProOxine® LPH 100 (Acid)
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PWT is now 

Same product from Jones-Hamilton Co. 
is now available from BVS as pH Safe

pH Safe water acidifier is the first FDA-approved feed grade inorganic acid water treatment 
available to the poultry and livestock industries. Due to the unique chemistry of pH Safe, 
the consumption of treated water does not decrease at higher concentrations, as has been 
reported for organic acids. pH Safe contains the strongest animal feed grade mineral acid 
available. A much lower addition rate is required to acidify drinking water to biologically 
effective low pH levels. This lower addition rate provides pH reduction with no bitter taste. Birds 
won’t back off from pH Safe treated water, so optimum water consumption is maintained. 
This advantage gives producers the flexibility for administration in a wide range of application 
in all livestock and poultry species.

pH Safe

Introducing

LiquidpH Safe
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560 Stone Spring Road PO Box 1247 phone 800/200-4162 
Harrisonburg, VA 22801 Harrisonburg, VA 22803 info@gilmerindustries.com 

GILMER INDUSTRIES, INC.  Products that Perform 

Gil Bio Bleach 
Long-Lasting Stabilized Chlorine 

Effective for up to 2 Weeks 

pH-buffered for enhanced efficacy 

Ready-To-Use; NO MIXING 

Does not provide a source for bacterial growth 
Greatly reduces cross-contamination potential 

Does not Freeze nor Evaporate 

TRUE PAN POWDER 
Ultra-dry, fine composition resists moisture 

clumping while providing superior foot coverage 

Effective Cleaning, Bleaching and Deodorizing 
Properties 

Economical way to clean footwear 
 

Available in 11, 35, 50, 100 and 400 pound Re-Sealable Containers 

DIRECTIONS 
 Add as needed to foot pan to maintain a half-inch layer.  

(A thicker layer will not increase effectiveness.)  
 Remove organic contaminates as necessary.  
 Change out pan powder every 2 weeks for optimal results. 

  

Gilmer Industries has been 
manufacturing top-quality 
cleaners and disinfectants 

for over 40 years. 
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GILMER INDUSTRIES, INC.  Products that Perform 

Gil Io-Poult & Gil Medic-Dyne 

Multi-Purpose Iodine Supplement 

Gil Io-Poult:  1.75% titratable iodine 

Gil Medic-Dyne:  3.50% titratable iodine 

Cold Weather Stable 

Concentrate mixes readily in  
cold, hard water 

Provides Essential Iodine to Poultry 

Cleans and conditions  
water drinking systems,  

keeping them free of  
slime and mineral scale 

Effective Deodorizer 

Consult your local sales or service representative for use directions. 

Available in 1, 5, 15, 55 and 275 Gallon Containers 
  

Gilmer Industries has been 
manufacturing top-quality cleaners 
and disinfectants for over 40 years. 
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 Change out pan powder every 2 weeks for optimal results. 

  

Gilmer Industries has been 
manufacturing top-quality 
cleaners and disinfectants 

for over 40 years. 

DIRECTIONS
• Add as needed to foot pan to maintain a half-inch layer.
 (A thicker layer will not increase effectiveness.)
• Remove organic contaminates as necessary.
• Change out pan powder every 2 weeks for optimal results.

Multi-Purpose Iodine Supplement

Gil lo-Poult: 1.75% titratable iodine
Gil Medic-Dyne: 3.5% titratable iodine

Cold Weather Stable

Concentrate mixes readily in cold, hard water

Provides Essential Iodine to Poultry

Cleans and conditions water drinking systems,
keeping them free of slime and mineral scale

Effective Deodorizer

Consult your local sales or service representative 
for use directions.

Available in 1, 5, 15, 55 and 275 Gallon Containers

Gil lo-Poult & Gil Medic-Dyne

Gil Bio Bleach
Long-Lasting Stabilized Chlorine • Effective for up to 2 Weeks

pH-buffered for enhanced efficacy

\Does not provide a source for bacterial growth greatly 
Reduces cross-contamination potential

Does not Freeze nor Evaporate

TRUE PAN POWDER
Ultra-dry, fine composition resists moisture clumping 

while providing superior foot coverage

Effective Cleaning, Bleaching and Deodorizing Properties

Economical way to clean footwear

Ready-To-Use;
NO MIXING

Available in 
11, 35, 50, 100 
and 400 pound 

Re-Sealable 
Containers
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Through Continuing Education
Knowledge

The Solution to 
Stock Solutions
Introduction

The following is a practitioner’s point of view on the  
“Solution to Stock Solutions”

The Problem
•  Most products in a stock solution are at high concentrations
•  Products may be acidic, basic or neutral
•   Acid base reactions tend to precipitate and or destroy products
•    There is a lack of published compatibility testing of drugs  

to guide mixing
•  Producers often want to use multiple products at one time
•  Most barns have a single medicator 

What I See in the Field
•  Dirty buckets
•  Buckets shared between products
•  Buckets not cleaned on a daily basis
•  Attempts to put (human) suspensions through the medicator
•    The use of products where the maximum amount you can put 

in a stock solution results in under-dosing of the product and 
ultimately lack of efficacy

•    Putting live vaccines in buckets previously used for antibiotics
•  Using poor quality water for stock solutions

The Results of Inappropriate  
Mixing in Stock Solutions
•  Plugged proportioner
•  Plugged nipples
•  Low or no delivery of the medication
•  Destruction of live vaccines
•   Inactivation of the medication due to reactions in the  

 stock solution

BEST Practices for Stock Solution 
Preparation
•  Use distilled water
•  Product can be altered by tap/well water
•  Chlorine/Iron/Other metals
•  Q.S. (quantity sufficient)
•  Add product then water
•  Re-mix every 12 hours
•  Use a different bucket for each medication
•  Mark gallons on bucket
•  Replace between groups of birds
•  Scrub the bucket between uses
•   Breakdown and clean the medicator between products/uses
•  Use liquid soap
•  Rinse well
•  Keep replacement washers on hand
•   Clear the medicator and the water line between groups of birds
•  One cup bleach in a gallon of water (stock)
•  Can be corrosive to metal or concrete

Effect of Previous Product?

Presented By:
Grant Weaver, DVM
Technical Services Veterinarian
Aurora Pharmaceutical, Inc.

Medications – including vaccines, antibiotics and nutrients – are an  
expensive part of protecting poultry from diseases and stress. The  
improper use of medicators, and especially the improper mixing of the 
stock solutions, can make the difference in delivering the appropriate  
dose per head or wasting the medication completely. For example, the 
results of inappropriate mixing in stock solutions can result in plugged 
proportioner, plugged nipples, low or no delivery of the medication to  
the animal, destruction of live vaccines or the inactivation of the  
medication due to reactions in the stock solution.

Examples of Poor Stock Solution Management

Looks Good From Afar! Vaccine Bucket has Antibiotics in it!

Not Recommended! Wasted Outcome!

Combining Products Not Recommended

www.bestvetsolutions.com
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One, Two or None

CocciAid™ … New Amprolium-Based  
Coccidiostat
•     New FDA-approved CocciAid™ (amprolium) 9.6% Oral Solution  

is intended for the treatment of coccidiosis in growing  
chickens, turkeys and laying hens

•   Economical and convenient water-soluble treatment  
administered in the drinking water

•  No withdrawal time to guard against residue in meat
•   CocciAid interferes with the metabolism of the vitamin  

thiamin (vitamin B1) in coccidia 
•  CocciAid is not an antibiotic

The Advantages of This Approach
•   Mixing products at 128 times less concentration
•     Less chance of significant chemical or physical interactions  

in the dilute drinking water solution
•     Aurora tested 27 common water-based preparations in all  

combinations and saw no interaction at the drinking  
water dilutions

•      Those same 27 products mixed together in the stock  
solution reacted in 120 out of 408 combinations tried

•   It is scalable

Take Home Messages
•   Mixing of medications in the stock solutions  

requires veterinary supervision
•   Any mixing of medications causes them  

to fall under AMDUCA as an extra-label use
•   Many products are not compatible when  

mixed in the stock solution
•   Most products appear to be mixable at the  

drinking water concentration
• Always test product compatibility before mixing

Add 1 pint (16 fluid ounces) of CocciAid  
(amprolium) 9.6% Oral Solution to about  
5 gallons of water in a 50-gallon medication 
barrel. Stir, then add water to the 50-gallon 
mark. Stir thoroughly. 

Follow same directions as above but use  
1/2 pint (8 fluid ounces) of CocciAid 9.6% 
Oral Solution. 

Follow same directions as above but use  
4 fluid ounces of CocciAid 9.6% Oral Solution. 

0.024%                            

0.012%  

0.006%  

(CoxxiAid per gallon of stock solution)

For Automatic Water Proportioners 
For automatic water proportioners that meter 1 fluid ounce of 
stock solution per gallon of drinking water

DOSAGE LEVEL        MIXING DIRECTIONS

0.024%        41 f l oz
0.012%        20.5 f l oz
0.006%        10.25 f l oz

80 Micron/200 
Mesh Filter

Union Ball 
Check Valve

Union Ball 
Check Valve

Water Flow Water Flow

Product 1 Product 2

www.aurorapharmaceutical.com
CocciAid is a trademark of Aurora Pharmaceutical, Inc.
tb000001

My Practice Tip
•   The use of multiple medicators in series can be a good 

solution to the problem of trying to mix  
products in a concentrated stock solution

CocciAid Mixing Directions
To Prepare 50 Gallons of Medicated Water 

DOSAGE LEVEL       MIXING DIRECTIONS

*Will work with any medicator

www.bestvetsolutions.com
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Best Veterinary Solutions, Inc.
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P.O. Box 266
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Omegamune® Plus

Omegamune® GutPro

Omegamune® GutStart

Vitamin E

Dry Cider Vinegar

Citric Acid 410

Acidified Copper

Acid SOL
Water acidifier without copper

Starter Pak
New improved highly concentrated 

vitamins with citric acid

Solulyte
Balanced ElectrolytesOrganic MANAGE®

Get into the Manage® Zone
Contains Buffered Acids 

Plus Copper.

BVS

Willmar, MN
325 Lakeland Dr. NE • P.O. Box 266

Willmar, MN 56201
320-235-8611 or 1-800-533-1899

Fax 320-235-8629

Washington, IN
1854 Waller Drive

Washington, IN 47501
877-254-3410

Fax 812-254-2337

Ellsworth, IA
1716 Detroit

Ellsworth, IA 50075
888-378-4045

Fax 515-836-4464

Mechanicsburg, PA
1 Brenneman Circle

Mechanicsburg, PA 17050
844-561-4918

Fax 717-620-8493

Millsboro, DE
381 Northern Ave.

Millsboro, DE 19966
877-732-3894

Fax 302-732-3896

Best Veterinary Solutions, Inc.
has manufactured, branded and private-labled 

water soluble vitamins and nutritional supplements!

Franklinville, NC
616 Andrew Hunter Rd.
Franklinville, NC 27248

336-737-4245

www.bestvetsolutions.com
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