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Pneumonia in ca le is a common and some mes frustra ng problem.  Pneumonia 
can be par cularly frustra ng this me of year and par cularly in beef calves. Most of us 
think of pneumonia as a single condi on, because that is the way we perceive it.  Calves and 
older ca le exhibit an increased respiratory rate (rapid breathing rate or pan ng), fever 
(rectal temperature > 102.5ºF, o en > 104ºF), coughing, loss of appe te, and nasal discharge 
(mucous).  Pneumonia has several different causes and varies in severity from mild to rapidly 
fatal.  We all know from experience the condi on can be unpredictable. 

Pneumonia is an inflamma on of the ssues of the lungs that results from the 
response of the animal to an infec ous agent, either a virus or bacteria, or in most cases 
both.  Common viruses that can ini ate pneumonia in ca le include: IBR (infec ous bovine 
Rhinotrachei s virus; a herpes virus), BRSV (bovine respiratory syncy al virus), PI3 

(Parainfluenza 3 virus), BVD (bovine virus diarrhea virus), certain rhino viruses, and host of 
uncommon viruses that can affect ca le.  O en the virus infec on will cause damage to the 
lung ssue and then bacteria will invade the compromised ssues.  The bacteria most o en 
involved include Mannheimia hemoly cum (formerly Pasteurella hemoly cum), Pasteurella 
multocida, and Histophilus somni (formerly Hemophilus somnus).  These bacteria are never 
far from ca le and are par cularly adept at invading lung ssue damaged by viruses.  Other 
bacteria commonly involved in pneumonia include Mycoplasma bovis and Arcanobacterium 
pyogenes (formerly Ac nomyces pyogenes).  The above are more La n names than anyone 
really wants to consider; however, the principal organism involved can influence treatment 
op ons. 

As you recall, an bio cs have no effect on viruses (IBR, BRSV, etc) and will kill 
bacteria only if that par cular strain of bacteria is suscep ble to the an bio c drug being 
used.  Also, the dose of the an bio c must be high enough and must be given long enough 
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to kill the bacteria involved in the pneumonia.  Bacteria can develop resistance to certain an bio cs and this 
resistance can be transferred from one genera on of bacteria to the next.  Therefore, strains of an bio c‐resistant 
bacteria can develop. 

What are some of the criteria used to decide which an bio c to use for pneumonia cases?  The first 
considera on has to do with the likely organism(s) involved with the pneumonia process.  This is usually based on 
past experience and specific signs of the disease.  The cost of the an bio c; if a cheaper drug will work, we usually 
select that drug.  The route of administra on (subcutaneous [sub‐Q], intramuscular [IM], intravenously [IV]), or 
orally can be an important considera on.  Remember Beef Quality Assurance principles and use the sub‐Q route 
whenever possible.  Addi onally, the number of mes that treatment is required is an important considera on.  
Whether or not the drug is given in an extra‐label manner and therefore requires a veterinarian’s prescrip on can 
be important.  Any poten al adverse side effects must be considered.  All an bio cs have both advantages and 
disadvantages to carefully consider.   

The chart on the next page lists many of the an bio cs labeled for use in trea ng pneumonia or BRD 
(bovine respiratory disease).  The brand name, drug name and the company that markets the drug is listed in the 
first column.  The second column notes the general class of an bio c.  This is important informa on for producers 
and veterinarians when selec ng a product to use in sick animals that are not responding to ini al therapy.  If an 
animal (or group) is not responding, it is prudent to select the second drug from a different class.  For example, if a 
group of calves with pneumonia are not responding to a tetracycline, it would be advisable to use a cephalosporin 
or fluoroquinolone instead of another tetracycline.  The third column lists the diseases, pathogens (bacteria names), 
and/or condi ons that the drug is licensed for use as a therapeu c agent.  In other words, the company has 
submi ed data to the FDA that proves this drug is effec ve in the therapy of the disease, pathogen(s), or condi ons 
listed.  These are the diseases that this drug can legally be used to treat without a veterinarian’s prescrip on.  Most 
an bio cs are licensed for use in the treatment of Bovine Respiratory Disease (BRD) complex.  Microbiologists 
commonly re‐name organisms during “slow mes”—the bugs are the same, just the names have changed.  I have 
abbreviated some of these terms in the chart for brevity—M. hemoly ca, P. multocida, and H. somni for example.  
Some an bio cs are labeled for treatment of other diseases—anaplasmosis, foot rot, woody tongue, and pinkeye 
are examples.  If the condi on you are trea ng is not on the label, you are using the drug in an extra label manner 
and must have a veterinarian’s prescrip on for this use. 

 The fourth column is the approved route(s) of administra on for the drugs.  Again, if you use another route 
of administra on this cons tutes extra label use of the an bio c.  The fi h column is the dura on of therapy or the 

me the drug is ac vely figh ng the infec on.  The numbers in this column are on the label or I extrapolated them 
from data on the label and/or in the literature.  These are my es mates based on my understanding of the data if a 
length of therapy is not listed on the label.  The sixth column contains some of the listed warnings or adverse 
effects.  This informa on should always be noted before administering any drug to ca le.  The seventh column 
contains the label withdrawal me for the product when used in the manner outlined on the label.  If the product is 
used in any extra label manner, the withdrawal me will be determined by the veterinarian wri ng the prescrip on 
for its extra label use.  Remember, the withdrawal me is the minimum me from the last treatment un l the 
animal can go to slaughter.  The final column notes whether this drug can be used in an extra label manner at any 

me.  Some of the drugs like the fluoroquinolones cannot be used in an extra label manner, period!  Others like 
Excede® probably should not be used except as labeled.   

 It is important to consult with your veterinarian on the best and safest uses of an bio cs for your 
opera on.  We currently have a large number of very good an bio cs available to treat our ca le; however, if we 
misuse these products they may be pulled from the market.  We must be responsible and accountable for the way 
we use these drugs in food producing animals.    
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Table 1.  An bio c Comparison Chart 
Trade Name 
(drug name) 
Company 

Drug Class 
Label Indica ons: 
Diseases or 
Problems 

Route of 
Administra on 

Dura on 
 of Therapy 

Warnings & 
Adverse 
Effects 

Withdrawal 
Time 

Extra 
Label 
Use 

A 180® 
(danofloxacin) 
Pfizer 

Fluoroquinolone 
BRD  
M. hemoly ca & P. 
multocida 

SubQ 48 hours Not for use in dairy 
ca le 4 days No 

Baytril® 100 
(enrofloxacin) 
Bayer 

Fluoroquinolone 

BRD  
M. hemoly ca, 
P. multocida, 
H. somni 

SubQ 
2 dose rates 3‐5 days Not for use in dairy 

ca le 28 days No 

Biomycin® 200 
(oxytetracycline) 
Boehringer‐
Ingleheim 

Tetracycline 
BRD  
M. hemoly ca , 
P. multocida 

SubQ or IM 72 hours   28 days Yes 

Draxxin® 
(tulathromycin) 
Pfizer 

Macrolide 

BRD  
M. hemoly ca, 
P. multocida, 
H. somni, 
Mycoplasma, 
Foot rot 

SubQ 7 days Not for use in 
lacta ng dairy cows 18 days Yes 

Excede® 
(ce iofur) 
Pfizer 

Cephalosporin 

BRD  
M. hemoly ca, 
P. multocida, 
H. somni, 
Foot rot 

SubQ 
  6‐7 days 

Injec on in the 
artery in the ear can 
kill ca le. 
Not for use in dairy 
cows 

Zero 
Withdrawal 
Time 

Not 
Advised 

Excenel®RTU 
(ce iofur) 
Pfizer 

Cephalosporin 

BRD  
M. hemoly ca, 
P. multocida, H. 
somni 
Footrot 
Metri s 

IM or SubQ 

3‐5 days or 48 
hours based on 
dosage and route 
of administra on 
used 

  48 hours Yes 

Liquimycin® 
LA200 
(oxytetracycline) 
Pfizer 

Tetracycline 

BRD  
M. hemoly ca, 
P. multocida,  H. 
somnus 
Pinkeye 
Foot rot 
E. coli scours 
Woody tongue 
Lepto pomona 
Metri s  

IM or SubQ 

24‐48 hours 
based on dosage 
and route of 
administra on 

  28 days Yes 

Mico l® 300 
( lmicosin) 
Elanco 

Macrolide BRD  
M. hemoly ca SubQ 2 days 

Accidental 
Injec ons in humans 
can be fatal 

28 days Not 
advised 

Naxcel® 
(ce iofur) 
Pfizer 

Cephalosporin 

BRD  
M. hemoly ca, 
P. multocida, H. 
somni 
Footrot 

IM or SubQ 24 hours   
Zero 
withdrawal 

me 
Yes 

Nuflor® 
(florfenicol) 
Merck 

Phenicol 

BRD  
M. hemoly ca, 
P. multocida, H. 
somni 
Footrot 

IM or SubQ 

24‐48 hours 
depending on 
route of 
administra on 
IM or SubQ 

  
IM 28 days 
SubQ 38 
days 

Yes 

Nuflor Gold® 
(florfenicol) 
Merck 

Phenicol 

BRD 
M. hemoly ca, 
P. multocida, 
Mycoplasma, 
H. somni  

SubQ 48 hours Not for use in 
lacta ng dairy cows 44 days Yes 

Resflor Gold® 
(florfenicol & 
banamine) 
Merck 

Phenicol & 
NSAID 
combina on 

BRD 
M. hemoly ca, 
P. multocida, 
H. somni, 
Mycoplasma 

SubQ 48 hours   44 days Yes 

Tetradure® 300 
(oxytetracycline) 
Merial  

Tetracycline BRD  
M. hemoly ca, 
P. multocida, H. 
somni 
Pinkeye 
Foot rot 
E. coli scours 
Woody tongue 
Lepto pomona 
Metri s 

IM or SubQ 7 days   28 days Yes 

Zactran® 
(gamithromycin) 
Merial 

Macrolide BRD 
M. hemoly ca 
P. multocida 
H. somni 

SubQ 10 days Not for use in 
lacta ng dairy cows 

35 days Yes 
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 Another drug that is very helpful in trea ng ca le with pneumonia is Banamine® (flunixin meglumine).  This 
drug is in the class we refer to as non‐steroidal an ‐inflammatory drugs (NSAIDS).  This drug helps the animal recover 
by controlling the inflammatory process (including fever) that occurs with these infec ons.  This is similar to the way 
aspirin, Advil®, or Tylenol® work when you have a respiratory infec on.  This product is well tolerated and is a real 
adjunct for therapy.  Banamine® is labeled for use in ca le with respiratory disease or mas s.  The drug is labeled 
for IV use and must be given slowly to avoid adverse reac ons.  Banamine® is labeled for IV use for a reason—it is 
very irrita ng to ssues when injected IM or SubQ—so use of it in this manner should be discouraged as per BQA 
recommenda ons.  There is a useful op on for using Banamine® in ca le and that is via the product Resflor Gold®‐‐
this product is a combina on of Nuflor® and Banamine® and specifically formulated for SubQ administra on.  This is 
the first combina on product we have had for use in ca le in several decades.  This drug is also approved and 
formulated for giving up to 15 ml at each injec on site which is an excep on to BQA recommenda ons.  This 
combina on works very well in my experience.  But Banamine® can be used with any an bio c as an adjunct 
therapy. 

 Another new product is Zactran® (gamithromycin), an an bio c in the same class as Draxxin and Mico l.  
This product has a very long therapeu c me (10 days) and may be quite advantageous in many situa ons. 

 We currently have a number of powerful and effec ve drugs to combat respiratory disease in ca le and we 
all need to use them wisely.  That includes discussing their prudent use with your veterinarian, obtaining any 
necessary prescrip ons, and observing all withdrawal mes and precau ons.  The label condi ons and precau ons 
tend to change over me so it is extremely important to read and follow the label direc ons each me before using 
these products.  

John Maas, DVM, MS, DACVN, DACVIM 
Extension Veterinarian 
School of Veterinary Medicine 
University of California, Davis 
 
 

L  G   E  S  
Livestock grazing is typically the first thing thought of as being detrimental to endangered species found on 
rangelands.  However, me and me again, more species are found on rangelands that are grazed than on lands that 
are no longer grazed.  Good grazing management has provided habitat for many wildlife species, including 
endangered species, as well as providing a nutri ous product for many to enjoy.  Livestock grazing and wildlife can co
‐exist.  Below is a summary for three species.  The review for kit fox and California red‐legged frogs comes from the 
U.S. Fish and Wildlife Service and was summarized by my colleague Sheila Barry.  Leslie Roche summarizes the latest 
research conducted by UCCE on Yosemite toad in the forest.   

San Joaquin kit fox  (Vulpes macro s mu ca) 

In the five‐year review for San Joaquin kit fox (USFWS 2010), the Service stated that addi onal threats to kit fox 
habitat had been iden fied. These threats include changes to vegeta on structure due to non‐na ve species and 
altered grazing regimes. Kit fox are vulnerable to coyotes in dense vegeta on.  Op mal habitat is considered to have 
low vegeta on structure, common patches of bare ground and abundant prey. It has been demonstrated that a 
reduc on or cessa on of grazing on sites where precipita on and soil condi ons allow the growth of dense 
vegeta on results in condi ons unsuitable for kit fox.  Grazing by ca le has been iden fied as the most plausible and 
economic strategy for landscape‐scale management of kit fox habitat (Constable et al. 2009). 

Constable, Julie L., B.L. Cypher, S.E. Phillips, P.A. Kelly. 2009.  Conserva on Of San Joaquin Kit Foxes In Western 
Merced County, California.  Prepared for the U.S. Bureau of Reclama on. May 13, 2009. 48 pp. 

United States Fish and Wildlife Service. 2010. San Joaquin Kit Fox‐ 5‐year Review: Summary and Evalua on. 
Sacramento, CA: United States Fish and Wildlife Service. February 16, 2010. 121 pp. 
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California Red‐Legged Frog  (Rana draytonii)  

Although overgrazing was recognized as a threat to the CA Red‐Legged Frog; findings since the lis ng have 
concluded that managed livestock grazing at low to moderate levels has a neutral or beneficial effect on frog 
habitat.  Managed livestock grazing around ponds can maintain a mix of open water habitat and emergent 
vegeta on. In some cases, without managed grazing, stock ponds would quickly fill with emergent vegeta on 
resul ng in habitat loss. In some loca ons fencing which had excluded livestock from ponds is being removed 
to improve habitat for red‐legged frogs (USFWS 2006).  

United States Fish and Wildlife Service. 2006. Endangered and Threatened Wildlife and Plants; Designa on of 
Cri cal Habitat for the California Red‐Legged Frog, and Special Rule Exemp on Associated With Final 
Lis ng for Exis ng Rou ne Ranching Ac vi es; Final Rule. April 13, 2006. 71 FR 19244 19346. 

Livestock grazing not to blame for Yosemite toad decline, study finds  

A er restric ng ca le grazing since 2001 to save the Yosemite toad, a study found it had no effect on 
the species' decline. The U.S. Forest Service will allow grazing within appropriate standards.   
            Livestock grazing is apparently not the culprit in the steep decline of Yosemite toads and their habitat, 
according to the results of an extensive, five‐year study conducted by UC Davis, UC Berkeley and the U.S. 
Forest Service. 

“A direct correla on between the intensity of ca le use and toad occupancy of meadows was not 
found for any por on of the grazing season — early, mid or late,” said Leslie Roche, a UC Davis Department of 
Plant Sciences graduate student who worked on the study. 

Results from the study will impact ranchers whose grazing allotments were restricted by the U.S. 
Forest Service in 2001 based on the assump on that grazing is contribu ng to the toads’ decline. Forest Service 
officials will use the study to develop plans that allow grazing within appropriate standards while conserving 
toads. 

The researchers had hypothesized that a reduc on in grazing intensity would stop or even reverse the 
decline of the Yosemite toad but, in fact, they found no evidence to support that premise. 

“Results strongly indicate that toad presence is driven by meadow wetness rather than ca le 
u liza on,” said Roche, who is comple ng her doctoral disserta on on this project. 

From 2005 to 2010, the research team conducted experiments on 39 meadows in the Sierra Na onal 
Forest, analyzing the effects of different management prac ces including grazing across the en re meadow, 
fencing to exclude livestock from breeding areas and no grazing within a meadow. They examined the impact 
of these prac ces on tadpole density, breeding‐pool occupancy, water quality and other elements that support 
Yosemite toad survival. 

“The Forest Service is commi ed to using the best available science, such as this collabora ve study, to 
achieve sustainable resource management,” said Anne Yost, the U.S. Forest Service Regional Rangeland 
Program Manager. “We will con nue to monitor grazing and toad popula ons and adapt management if 
needed in the future.” 

The Yosemite toad was once one of the most prevalent amphibians in the high Sierra including 
Yosemite Na onal Park, where it was first discovered and a er which it is named. But its popula on and 
habitat has declined sharply since the early 1980s, disappearing from much of its historic range — meadows at 
eleva ons between 6,500 and 11,500 feet from Alpine to Fresno coun es. 

Other researchers on the study included UC Davis Professor Kenneth Tate, Roche’s advisor; Professor 
Barbara Allen‐Diaz and doctoral candidate Susan McIlroy, both of UC Berkeley’s Department of Environmental 
Science, Policy and Management; and research wildlife biologist Amy Lind of the U.S. Forest Service Pacific 
Southwest Research Sta on. Their complete report is available online at: h p://
rangelandwatersheds.ucdavis.edu/main/projects.htm under the sec on tled Ca le Grazing, Mountain 
Meadows, and Sensi ve Species. 
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With an abundance of acorns this past year, a few ranchers have recently reported problems with oak toxicity 
this fall.  If you have a substan al amount of oaks on your property, you may want to take some precau ons this fall.  
Below is Dr. Maas’s Oak Toxicity ar cle. 

O  T  
Recently, I have had a number of ques ons regarding the toxicity of oak trees (leaves and buds) or acorns for 

ca le. Most of our ca le in California spend at least part of the year in areas where oak trees abound. Health problems 
due to inges on of oak leaves or acorns are certainly not an everyday problem; however, when problems do occur 
they can be catastrophic. Several years ago, in a few northern California coun es, about 2,700 ca le died due to oak 
toxicity. 

Do all oak trees contain the toxins? There are more than 50 common species of oak trees in California and all 
contain some level of the chemicals that can cause problems in ca le. The buds, young leaves and fresh acorns have 
the highest level of toxins. There is considerable varia on in the concentra on of toxins in the plant ssues and is 
dependent on (1) the species of oak trees, (2) the season of the year, (3) the year in ques on, depending on clima c 
condi ons. The chemical toxins in ques on are tannins and phenols, which are naturally contained in the plant 
material, but vary in concentra on based on the variables listed above. 

How do the toxins affect ca le? The oak toxins (tannins and phenols) a ack the proteins they contact. Thus, 
the gastrointes nal tract (mouth, esophagus, rumen, and intes nes) is damaged by direct contact. This results in 
ulcers, bleeding, and perfora on in some cases. So if the ca le survive long enough, bloody diarrhea or dark diarrhea 
is seen. Also, in the rumen, some of the tannins are converted to other chemicals (gallic acid and pyrogallols) that are 
absorbed into the blood stream, travel to the kidneys where they cause severe damage to the kidneys. This damage to 
the kidneys results in renal failure, which can cause death in many cases. The younger ca le (less than 400 pounds) are 
usually more severely affected than older ca le. 

What do the affected ca le look like? Symptoms usually appear shortly a er ca le eat 50% or more of their 
diet as oak (leaves, buds, acorns). Some animals may simply be found dead. Others may appear weak and listless, 
without an appe te. A day or two a er ea ng the oak leaves or buds, bloody or dark diarrhea may be no ced. As 
kidney failure progresses, fluid may accumulate around the anus or vulva. Throughout, the ca le appear weak, listless, 
and have no appe te. 

What are the most important risk factors that can lead to oak toxicity? The presence of large numbers of 
acorns when forage is scarce is one of the main risks. Wind, hail, or snowstorms can cause large number of acorns or 
limbs from oak trees to drop so that ca le can gain easy access. California outbreaks have been worse in the late 
winter and early spring when oak buds and small leaves are present in large numbers and a wet snowstorm occurs. 
The wet snow breaks branches and limbs and the snow also covers the available grass and leaves the ca le very 
hungry. This leads to consump on of these very toxic buds and leaves because it is the only feed available.  

What is the acorn calf syndrome? The acorn calf syndrome is completely different from the typical oak toxicity 
problems seen in ca le. Acorn calves are congenitally malformed calves born to cows that have ingested large 
numbers of acorns under very poor forage condi ons during the second trimester of pregnancy (3‐7 months of 
pregnancy). The cause appears to be a combina on of poor nutri on and exposure to acorns. The calves have very 
short legs, abnormal hooves, and misshapen heads (either short noses or long narrow heads). These calves look like 
dwarves in most instances. Occasionally, more than 10% of the calves in a herd will be acorn calves. 

How can these problems be prevented? Oak toxicity can be prevented by supplemen ng the ca le with hay 
when forage condi ons are poor and acorns are abundant. Likewise, when late snowstorms cover the forage and 
knock down oak limbs with large amounts of buds and young leaves, be sure to start hay supplementa on 
immediately. A delay of only a day or two could result in many deaths. Preven on of acorn calves is also a ma er of 
being sure adequate forage is available or supplemen ng with hay or other forage when running the ca le in oak 
areas. 

John Maas, DVM, MS 
Diplomate, ACVN & ACVIM 
Extension Veterinarian 
School of Veterinary Medicine 
University of California, Davis 
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Upcoming Meetings  
We have two upcoming meetings and information is included for both in this 

newsletter.  The first is about Agritourism.  Karen Ross and Martha Glass will both be 
speaking.   

 The second is the California-Pacific Society for Range Management’s annual fall 
meeting.  The focus of the meeting is going to be on weed management on rangelands.  
The keynote speaker is Karen Launchbaugh, Associate Professor at the University of 
Idaho.  She has focused research on how to increase the use of woody and undesirable 
plants on rangelands.   

 Flyers and registration information is included for both meetings. 
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