
It’s not the drugs…it’s how we use them !!!!



Mammitis: 

Treatment

•Milking and rubbing with 
Camphorated ointment up to six 
times per day

•Oral dose of laxative (Epsom 
salts and ginger) 

•Excellent results obtained by 
weak current of electricity sent 
through the gland, daily for 10 
minutes

USDA, Diseases of Cattle, 1909



Mammitis: 
Inflammation of the Bag

Treatment : Prevention

•Bichloride of Mercury, 2 grains

•Boracic Acid, 2 drams

•q.s. One quart water,       
intramammary infusion 

CJ Korinek, The Veterinarian, 1915





“I treated the cow with two tubes and she didn’t get better”

RJ Erskine, personal experience, 1981-1989



Frustration with Therapy?



Antimicrobials 101

Chapter 1- Where Do The Drugs Go?

1. Drugs Like Some Parts of the Body More 
than Others (Distribution)

2. Where I give the Drug Matters

(Route of Administration)



Intramammary Infusions 



• Milk 
– Streptococci (Streptococcus agalactiae)

– Coagulase-negative staphylococci (CNS)

– Corynebacterium bovis



S. Nickerson



Alternative Therapies 



Oregano Oil

Aloe Vera

ImPro

Manuka Honey

Vitamin C

Whey 

Apple Cider Vinegar





Time

MIC

2nd  Dose
Cmax

t1/2



Three vs two milkings per day?



Parenteral Administration



Coliform mastitis:  

Most common cause of severe clinical mastitis 





Organisms Isolated:

– E. coli (PCR / milk- 10 cows) 

– Klebsiella (PCR / milk - 1 cow)

– Mannheimia haemolytica

– Salmonella typhimurium

– Enterobacter

– Bacillus, Strep sp, Staph sp.

Bacteremia and Coliform Mastitis? 

Wenz, et al: JAVMA,2001



Mean Milk Loss/Day

Coliform Mastitis
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Drug
Concentration 

Milk: Plasma

Ceftiofur <1%

Sulfadimethoxine 18%

Penicillin 19%

Ampicillin 27%

Spectinomycin 75% 

Tetracycline 140%

Tylosin 250% 

Lincomycin 450%

Erythromycin 650% 

Adapted from Langston, Antimicrobial Use in Food Animals, in Howard & 

Smith ed., Current Veterinary Therapy food animal practice, IV.



Milk Concentrations of Antibiotics

62.5 mg Amoxicillin IMM

9,000,000 units PPG  IM
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90 mL  – 3 IM doses 

9 x 106 IU (30 mL) q 2 hrs

Labeled – 3 x 106  IU q 24 hrs



Strep agalactiae- 5 herds
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Azithromycin q 48 hrs 10mg/kg IM
Holstein cows
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Tulathromycin

Gamithromycin



Route of Administration

Oral

IV

IM

IMM

SQ



Oxytetracycline 20 mg/kg
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Flunixin 2.2 mg/kg

• IV –

– 4hr  elimination half-life

– 36 hr milk; 4 days meat

• IM

– 26 hr half life

– 72 hr milk; 30 days meat

Absorption rate- dependent Elimination



Antimicrobials 101

Chapter 2- Get the Drug to the Site of 
Infection at an Effective Concentration for a 
Sufficient Period of Time

1. Get Enough Drug to the Bug 

2. Keep it There as Long 

as Possible



Susceptibility Testing

Breakpoints

– Drug concentration (zone diameter) that 

predicts clinical efficacy

– Misleading?



Mastitis Therapy and Susceptibility

Susceptibility testing did not predict clinical 

cure 

– Hoe and Ruegg, 2005  

Susceptibility did not predict 
bacteriological cure 

– Constable and Morin, 2002 

MIC values for chronic S. aureus did not 

predict therapy outcome

• Owens et al., 1997 



Antibacterial Susceptibility 
(MI mastitis cases)

 E. coli Kleb pneum Serratia 

Ceftiofur  
2 ug/ml 

 

97.1% 82.2% 97.2% 

Cephalothin  
8 ug/ml 

74.2% 95.5% 1.4% 

Gentamicin  
4 ug/ml 

98.7% 100% 98.6% 

Trimethoprim

-Sulfa 
2/38 ug/ml 

97.5% 96.6% 95.9% 

Tetracycline  
4 ug/ml 

65.4% 64.6% 2.7% 

Ampicillin 
8 ug/ml 

84.2% 1.1% 19.2% 
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Broth vs. Milk MICs

Broth Milk

Gentamicin 2.7 4.1

Ampicillin 4.0 4.6

Tetracycline 2.9 8.6

Sulfadoxin-

trimethoprim 1.2 4.7

Mean MICs of 51 E. coli isolates

Fang W, Pyorala S.  J Dairy Sci 79:76-82, 1996.



➢Concentration-dependent inhibition

– Inhibition increases with Magnitude above MIC

– Peak concentration > 10 times MIC
• Aminoglycosides , fluorquinolones

➢Time-dependent inhibition

– Time above MIC, not peak concentration

– Macrolides, sulfonamides, tetracyclines, 

– β-lactams, lincosamides



Concentration Independent (time-dependent)
β-lactam (ticarcillin)  
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–(Giguere, Prescott, Baggot, Walker, Dowling,  4th edition, pg 112)
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Dose intervals-

• Holstein calves treated with 
chloramphenicol 4x more likely to die if 
treated once per day as opposed to twice 
per day (Waltner-Toews, Can Vet J, 1986)

Duration

• 2 days after clinical and microbilogical
resolution, severe cases: 7-10 days, 
chronic:may involve months

(Giguere, et al. Antimicrobial Therapy in Veterinary 

Medicine, 4th edition, 2006, pg 113)



Ampicillin Trihydrate (Polyflex)

“3 days treatment is usually adequate, 
but treatment should be continued for 
48 to 72 hours after the animal has 
become afebrile (up to 7 days)”



Extended mastitis therapy :
subclinical mastitis

• 125 mg ceftiofur cure rates

– 10 % : control 

– 39 % : 2 days

– 54 % : 5 days

– 66 % : 8 days

• Staph aureus 36%

• Strep uberis 67%

• Strep dysgalactia 80 %

• CNS  86 %
– (Oliver, et al, JDS, 2004)





Is extended therapy right for you ????

Depends on the herd………



Pirlimycin hydrochloride (Pirsue)

“……intramammary infusion of pirlimycin hydrochloride at 50 
mg/quarter administered from two to eight consecutive 
days was well tolerated and will be safe for the lactating dairy 
cow.  

“However, …..repeated infusion with pirlimycin increases 
the potential for intramammary infections and 
subsequent clinical mastitis due to environmental
bacteria, including coliform bacteria.  Adverse 
reactions, including clinical mastitis, increased 
SCCs, and death have been reported in cows following 
extended therapy with pirlimycin. Some, but not all, adverse 
reactions were associated with failure to thoroughly 
clean quarters and to use aseptic infusion 
technique”

Freedom of Information Summary- Supplemental New Animal Drug 
Application   NADA 141-036  Approval: Dec 12, 2007



www.qualitymilkalliance.com







FDA Guidance for Industry Document #120

Veterinary Feed Directive – VFD



Medically Important Antimicrobials -

Ruminants

Medically 

Important?
Feed/Water

Antimicrobial Yes No Feed Water

Ceftiofur (Naxcel, Excenel, Excede) 

Penicillin  

Macrolides (Draxxin, Zactran, Zuprevo, 

Pulmatil)
 

Flouroquinalones (Baytril, Advocin) 
Tetracycline, Oxytetracycline, 

Chlorteteracycline
  

Sulfa   

Monensin (Rumensin)  

Coccidiostats (Bovatec)   

Fenbendazole (Safe-guard)  



What Does This Mean?

• Medically important drugs can no longer 
be used for production purposes

• EXAMPLE – Aureomycin
(Chlortetracycline)



What Does This Mean?

• Feed and water antibiotics will no longer 
be available OTC

• Will require veterinary oversight



What Does a VFD Look Like?

• VCPR - licensed veterinarian 

• No Extra Label Drug Use



Tetracyclines are inactivated by divalent cations 



Jan 31- Feb 2, 2018
Tucson, AZ


