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Objectives /

* Why should we detect pathogens?
* It all starts with a good sample.

e Setting up a lab-things to consider
* Most common question with clinical mastitis-What should | do?

* Extending pathogen-based management reach through online
education

* Other mastitis detection systems



Pathogen-based
Management Decisions for

Clinical Mastitis
Why consider this?

Make More Money
while not compromising animal health

* Save money on treatment tubes and labor

. Deckrease risk of antibiotic residues in the
tan

* Public health/consumer concern
»Someone tells you that you have to
» Mitigate risk of antibiotic resistance

Sell more milk



Economic comparison of immediate blanket treatment
versus a delayed pathogen-based treatment protocol
for clinical mastitis in a New York dairy herd

M. Capel, DVM'; D. V. Nydam, DVM, PhD?; A. Vasquez, DVM?; S. Eicker, MS, DVMB;
'Perry Veterinary Clinic, Perry, NY 14530
2College of Veterinary Medicine, Cornell University, Ithaca, NY 14853
3Valley Ag Software, Tulare, CA 93274

Significance: —
The use of culture-based therapy to guide the treatment of
clinical mastitis resulted in reduced treatment costs, increased
volume of saleable milk, and allowed for a 67% reduction in
IMM antimicrobial use with no impact on therapeutic success
resulting in an increase in cash flow of over $30,000 per 1000
COWS.
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Limitations to pathogen-based
mastitis management

* Good quality samples
* Movement of samples to the lab
* Ensuring farms are properly using culture results



Good Cultures Start With a Good
Sample
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Learn smarter, not longer

Choose your preference
Step by step.

Lesson by lesson.

Listen to podcast

Watch a video

Use a quick guide Immediate impact.

Listen to Ana & José lamin. Let's go

https://www.milker-training.com/english

Y MILK
ggtﬁclfrlgu SERVICES

Choose what you learn

Every farm is unique.
Select the topics most
relevant for your farm.
In just 2 minutes, you'll
sharpen the skills that

matter most for
consistent routines,
udder health, and milk

quality.

Choose your preference

@ Listen to a podcast
@ Watch a video

@ Use a quick guide
@ Listen to Ana & José

I'm in. Let’s go!
oklry

E R,
milker-training.com

WhatsApp
+1-607-280-4314

Cornell
Animal Health Diagnostic Center

i !
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How to apply intra- Finish strong with Milking unit Milking unit How to dry teats?
mammary drugs? post-dip detachment attachment

Forestripping Contact time How to take a How to move cows to Flight zone and E ol E
stimulation for pre-dip clean milk sample? the milking parlor? point of balance
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How to collect a

clean milk sample?

Step by step guide
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Materials

- Gloves (Nitrile or latex)

- Teat dip

- Paper or cloth towels

- 4x4 Gauze pads soaked in alcohol
- 70% ethanol or isopropyl alcohol

- Sterile sample vials (no
preservative)

- Waterproof marker

- Ice packs
Back Next 2
4 L] ]
M43 - il T €&
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Do not hold vials
by their lids

Holding the vial by its
lid can contaminate the
sample

© ®

Back Next 13
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Label vials

T

-Cow ID
- Quarter (LF, LH, RF,
RH)
- Date
Back Next 3
4 ® ]
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@ 2% myvisme.colie + @

Sample
collection

Collect 1-3 streams of
milk

© O,

Back Next 15

Cornell
Animal Health Diagnostic Center
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Check if gauze is
clean

gauze is not clean gauze is clean

Gauze should be clean
after wiping. If not, use
another gauze to wipe

again
Back Q 1
4 ® ]
M4 - 2wl = €Y

@ % myvisme.coie + @

Sample storage

Chill milk samples
immediately after
collection in a refrigerator
or on ice to prevent sample
contamination.

© ©,

Back Next 18
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Sources of contaminants in milk samples

e Jeatcanal

e Teat orifice

e Teatlesions

e Udder skin

e Sampler’s hand

e Cow environment
e |aboratory?
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On-farm Culture Supplies

https://www.vdl.umn.edu/submission-
quidelines/packing-shipping/supplies

COLLEGE OF VETERINARY MEDICINE Vion LD e 3
VETERINARY DIAGNOSTIC LABORATORY

Services & Fees  Submission Guidelines ~ Reports & Billing v Laboratories v Resources v AboutUs v Give

% Home » Submission Guidelines » Packing & shipping

Supplies

Submission forms *Prices listed below do not include shipping charges, which will be billed once the supplies are sent
General supplies Unit price (S) How to order
Bt practioes Insulated Shipper: New Box 13.00
Packing & shipping Insulated Shipper: New Foam Inside 7.35
~ . Insulated Shipper: New Outer Box 5.65 ; i :
Supplies TS o oharge Download receiving order form:
UPS Shipping Program Blood Tube Mailer No charge B aimialt B UGN
CWD Collection Cups (pack of 10) No charge
Johne's Collection Cups, 20z No charge By phone: 612-625-7095
Trittrichomonas and campylobacter culture media No charge
Campylobacter Transport Media, 3mi No charge
Campylobacter Transport Media, 5ml No charge

Udder health lab supplies

2 oz Milk Vials .30

Factor plate 1.75

Focus plate 1.75

Sl s By email: 4 mastiab@umn.edu
MacConkey plate 1.20

Tri-plate (F-MTKT - Mac) 3.15 By phone: 612-625-7053

Bi-plate (F-Mac) 2.00

Bottle of 15mi coagulase 32.00 Download Udder Health order form
Coagulase tube kit (makes 30 individual tubes) 35.00

Download Easy Culture Manual:
Easy Culture System Handbook (English or Spanish) No charge ) English | ~ Spanish

Pack of 100 sterile swabs 1.50



https://www.vet.cornell.edu/animal-health-diagnostic-center/supplies
https://www.vet.cornell.edu/animal-health-diagnostic-center/supplies
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https://www.vet.cornell.edu/animal-health-diagnostic-center/supplies
https://www.vet.cornell.edu/animal-health-diagnostic-center/supplies
https://www.vet.cornell.edu/animal-health-diagnostic-center/supplies
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https://www.vdl.umn.edu/submission-guidelines/packing-shipping/supplies
https://www.vdl.umn.edu/submission-guidelines/packing-shipping/supplies
https://www.vdl.umn.edu/submission-guidelines/packing-shipping/supplies

https://www.vdl.umn.edu/services-fees/udder-health-

: mastiis/farm-cuture — .‘:‘l e u rOf i n S

Minnesota Easy Culture System
User’s Guide
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e —
— — ;
- Contact us for aval
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S — )
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S rrarm— Bovine Blood Agar with
-i? Esculin/MacConkey Agar
quired a

ADD TO CART

https://vdl.umn.edu/laboratories/laboratory-
udder-health-luh/minnesota-easyr-culture

UNIVERSITY OF MINNESOTA

VETERINARY DIAGNOSTIC LAB

English: https://drive.google.com/file/d/1Nno-ywilgzmKXo CYIVVI3xh1JEsZga4K/view

Spanish: https://drive.google.com/file/d/1VsE-4v_DO_7allo3YtI5V1sCE9dRKkSD/view
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Quality Assurance

* Sampling

e Submission
* Media

* |[noculation
* [ncubation
 Confirmation
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____ Quality Assurance
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 Sampling

e Submission
* Media

* [noculation
* [ncubation
 Confirmation
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Media Quality Assurance

REF30567 TSA 5% SheepBld+ 1y 20+
0.1% Esculin Agar
mﬁﬁ:z’i‘ and yeast based on esculin reaction

vcssrenso TN N
& 2170208 fim i l.




Quall Milk

Bi-Plate Worksheet
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24 Hour 48 Hour Pathogen
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m?..lﬂym Tri-Plate Worksheet
24 Hour 48 Hour Pathogen
Date | Time [Animal‘ Qtr Factor Mac MTKT | H202 Coag Factor Mac MTKT | H202 Coag
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34 Cornell Dr.
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Processing
Quality Assurance

QMPS General Submission Form

e e g | G0 v
Mllk R e e e i m:mm Frozen Cold Room Temp Warm
PR SR 4 - S —~
mnunw S o
Account No. Account No. NA
| Address Address A
TR City/State, NA
Phone NA
Fax/US NA.
| Email Email INA =
‘Species: OCow D Goat_O Sheep 0 Other
Bill To: OOwner O Veterinarian_0 3° Party (LIMS#)

Notes:

S
mlﬂ:mlgm-u-lmmhm

If no Illl‘llrdld nated CS sample assumed.
m-muu.u-uumt. o

marie 1 <sampiet

LH [LF [ RH [ RF

LH [ LF | RH F

U [ LF | RH | RE

LH | LF [RH F

LA [TF | RH =

LH | LF | RH | RF

LH | LF | RH | RF
- LH | LF | RH | RE
} 0 | TF [RA | RF 5
10| LH ['LF | RH [ RF 0

lIIIIHII!HIII!IIII!III!IHIHIIlmllllllﬂ!ﬂllﬂﬂ

99417 o117 Items-5.

Conditlon(s) per sample type: Page A__

Tamp
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Sample Submission

GO Ie gmps general submission form X & @ Q . .
9 QMPS General Submission Form
o Central Laboratory  Easternlsboratory  WesternLsboratory  Northern Leboratory | Condition(s) per sample type: Page __of
530 Farir Rl 111 Siheneciady e, 36 Coner SLSTEA T 34 Conell O
. . . i . inaca, o 14853 CbEMUNI200 Wermaw e Cononwr berr rozen o Tamy arm
AlMode All  Images Shopping Videos Forums Shortvideos More ~ Tools ~ QualltyMlu( R e, SO MRS R, " Cold ReomTemp W
—_ Produxtion Services Faxi 07-2534000 Faxs 518-255-5662 Fax 2153793901
Received By: Date:
) . 3 . Samples submitted to QMPS and organisms isolated from them become the property of QMPS.
@ Cornell University College of Veterinary Medicine Owner Veterinarian
4 https://www.vet.corell.edu » sites » default » files ~ PDF H No. Account No.
L. Address Address
QMPS General Submission Form City/State/Zip City/State/Zip
Please check the communication method preferred for reporting and provide the correct contact information.
Samples submitted to QMPS and organisms isolated from them become the property of QMPS. Owner. Phone Phone | |
- - Fax/US Mail (circie) Fax/US Mail (circle) |
Veterinarian. Account No. Account No. Address. Address. City/ ... Read more Email Email | -
2 pages DC305 Species: CCow Goat __ISheep [ Other.
Bill To: ClOwner ClVeterinarian 13" Party (LIMS#)
Notes:
& Comell University College of Veterinary Medicine €5 = Comoosie, L = Left find CF & Lof Front, RH P B = Aerobic Culure, M = Mycoplucina, MP = Hyco oo
® . = Right Hind, RF = Right Front. SUB = Sub-ciinical SCC = Somatic cell count, AB = Antibiotic Susceptiilty,
= https:/fwww.vet.cornell.edu » sites » default files - PDF H OTHER: BED = Bedding, C= Colostrum, T = Isolate, T = Towel, F - Frech BT = Bull Tank Culture, @ = Quantification (bacteria counts)
S = Swab, F = Filter, TD = Teat Dip, W = Water, B = Brush HTO = Hospital Take-out
1 1 No. *Sample ID *Sample Type *Sample Date Reason Test(s) No.
QMPS General Submission Form T oample Tyge T hemson
Feb 10, 2021 — Samples submitted to QMPS and organisms isolated from them become the property of 1 !
. 2 2
QMPS. Owner. Veterinarian. Account No. Account No. Address. Read more 5 3
] 4
@ Cornell University College of Veterinary Medicine > s
0 hitps://www.vet.comell.edu » submission-guidance H 5 6
7 7
Submission Guidance g ]
Please complete and return the QMPS General Submission Form - Milk samples should be placed on ice ?n ?n
or refrigerated immediately for transport to the laboratory. Read more T 0
12 12
[ DocHub 3 13
https:/fwww.dochub.com > Forms Library ~ } 1: i:
Cornell diagnostic lab submission form: Fill out & sign online 16 16
Itincludes sections for the submitting veterinarian's and owner's information, clinical history, animal 1; g
identification, and requested tests. The form ... Read more = 0
20 20
R - 21 21
@ Comell University College of Veterinary Medicine > >
2 nhttps://www.vet.comell.edu > programs > quality-milk-pr.. - =
Quality Milk Production Services 2 24
. . . . - . 25 25
Quality Milk Production Services supports high-quality milk and consumer trust through imprg % %
management, udder health and reduced antibiotic drug use, .. > 55

Ship Monday-Thursday
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Inoculating Culture Media

Label bottom of
plate with cow
Identification,
date, & time
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Inoculating Culture Media

e Partially open plate

e Swab milk onto plate



Bi-Plate:

1*" swab Factor Media

Inoculation
Patterns

Tri-Plate:

2" swab MacConkey
Media

3" swab MTKT Media

1* swab Factor Media
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Incubating Culture Media

Incubate at 37°C
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Incubation Quality Assurance

How do we know if
conditions are appropriate
for bacterial growth?

—_—
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Interpreting Culture Media
-

e After 18 — 24 hours,
set-up tests

e After 48 hours, final
Identification



QUALITY MILK Cornell

PRODUCTION SERVICES Animal Health Diagnostic Center

Inoculation Quality Assurance

Dispose of
contaminated
waste properly

Specific Case Examples (2023-2025)

*$100,000 - $125,000+: Various firms were fined in 2024-2025 for non-compliance with hazardous waste disposal,
including penalties for failing to comply with environmental protection orders.
*$13,000 - $17,500: Lower, yet substantial, fines for smaller-scale illegal storage or transport violations.

The new penalties will range from $1,000 per day for less serious violations to
$100,000 per day for the most serious violations, and apply to both open and closed

with an approved capacity of 40,000 m? or more. 0. Reg. 222/07: ENVIRONMENTAL PENALTIES

Under: Environmental Protection Act R.S.0. 1990 c. E.19




Which Mastitis Detection

System Should You Use?

==MADE:USA




Sample Mastitis Management Protocol

(from herd veterinarian)

Based on Milk Culture Results: Contagious, Environmental, and
Other Pathogens

Clinical Mastitis No history of mastitis
High SCC cow of interest or DHI test within the past 14 days

Culture affected quarter(s) in clinical cow
Culture CMT (+) quarter(s) for High SCC cow

History of mastitis
within the past 14 days

* Enter culture event in Dairy Comp & place sample in the refrigerator
* Place cow in Pen 10 and await culture result
Move to Pen 1 and monitor « Treat systemically as needed

Staph aureus Strepag No growth
Mycoplasma Strep species Yeast
Prototheca ftaph species T. pyogenes
actococcus . Pseudomonas
Strep dysgalactiae
St . Pasteurella
rep uberis
Enterococcus

Check meat
Keep in hospital

withholding date
and cull cow as
soon as possible

Treatment
protocol

pen until milk is
normal
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NMC
Method

GRAM REACTION (by Gram Stain or use of KOH)

v

Morphol ogy

l

GRAM POSITIVE

' . '

1

GRAM NEGATIVE
|

v .

Yeast Rods Cocai Rods Cocdi
Prototheca {(Seldom found)
Molds Oxjdase | Test
! ! } : O,
Mocardia Fleomaorphic  Bacillus sp. l
rods
Fseudomonas sp.
Pasteurella sp.
M. haemolytica Cit Ind Mot lact Or Iy TSI
E.coli - + + + +/- 4+ AJAG
Catalasze Test Catalasze Test N N ) ) N ) ARG
K.omyt, + + - + - + ARG
Erter. sp. + - + + + +/-AfA0G
v Citrab sp. + +- o+ +/-  +f- - AAG
A.pyogenes C.bovis Staphylococc Streptococc
Corynebacterium . _S.marcesens + - + - + + KfA
sp. Esculin |hydrolysis
3, rubidea + - + + - +/-KfA
Coagulase Test/Bact Staph
Proteus sp. -+ A+ 4+ - -+ - KfA
S+

ON®
i I

Staph. aureus Staph sp.

Group B O/C—Q M@ CAMP © ) /Group B

l |

Strep. sp. Strep. dysgalactiae

Bile Esculin agar plate/Sorbitcl broth

Vool

Strep. agalactiae n +i+
(Some strains are esculind) fjew are CAMP negative)

S. uberis Enterococcus spp.
+-/- Lactococcus spp.
+/- Strep. spp.
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Mastitis Pathogen
Confirmatory Methods

Mastitis pathogens can be identified by:

* Morphology
colony characteristics on blood agar
and selective media

* Microscopic observation
* Gram stain
* Wet mount preparations
* Testing biochemical characteristics

* Enzymes reactions > o4
(catalase, oxidase, decarboxylase, pey———

etc.) [
* Fermentation of sugars TN =
* Immunological tests

* MALDI-TOF




MALDI-TOF



https://www.youtube.com/watch?v=0jeFpXHZ8W0&list=WL&index=1&pp=gAQBiAQB
https://www.youtube.com/watch?v=0jeFpXHZ8W0&list=WL&index=1&pp=gAQBiAQB
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What question are you trying to

answer?

What do | do with this case of mastitis?

Treat (Growth) No Treat (No Growth)




Bi-Plate Sample Mastitis Protocol
(from DVM)

Based on Milk Culture Results: Contagious, Environmental, and Other Pathogens

Clinical Mastitis No history of mastitis
High SCC cow of interest or DHI test within the past 14 days

History of mastitis Culture affected quarter(s) in clinical cow
within the past 14 days Culture CMT (+) quarter(s) for High SCC cow

* Enter culture event in Dairy Comp & place sample in the refrigerator
* Place cow in Pen 10 and await culture result
Move to Pen 1 and monitor » Treat systemically as needed
No growth
Pasteurella

Treatment
protocol
Keep in hospital
pen until milk is

normal
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Bi-Plates

2l
h 2

Factor Media

/

¥
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What question are you trying to

answer?

What do | do with this case of mastitis?

Treat Gram-positives

—

No treat Gram-negatives




Bi-Plate Sample Mastitis Protocol
(from DVM)

Based on Milk Culture Results: Contagious, Environmental, and Other Pathogens

Clinical Mastitis No history of mastitis
High SCC cow of interest or DHI test within the past 14 days

History of mastitis Culture affected quarter(s) in clinical cow
within the past 14 days Culture CMT (+) quarter(s) for High SCC cow
* Enter culture event in Dairy Comp & place sample in the refrigerator
* Place cow in Pen 10 and await culture result

Move to Pen 1 and monitor

+ Treat systemically as needed

Gram-pgSitive|,  Gram-negative

Strep ag
Strep spg

Stap
L

o

No growth
Pasteurella

Treatment

protocol?

Keep in hospital
pen until milk is
normal
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Tri- plates

Factor

MacConkey Media
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What question are you trying to

answer?

What do | do with this case of mastitis?

Treat some Gram-positives No treat Gram-negatives
Treat Streptococci




On-farm Milk Culture

. o . | SSGN-SSGNC Mastits Quad Plate | |
e Timely decision-making for treatment or not

24 hour results catered to treatment protocols
— No growth/growth

// 2
— Gram+/- \\ e ]
o 78% PPV, 96% NPV (McCarron et a/) ‘*.w'/'
EIN | Strep |

— Streps, Staph, Staph aureus +/- $39.99/pk 10

Tri-Plate Bi-Plate

Modified TKT Media
Strep and Strep-
like growth only

MacConkey Media
Gram-negative Factor Media
gowth oaly Gram-positive
growth only

MacConkey Media
Gram-negative
growth only

Factor Media

$31.50/pk 10 s $20.00/pk 10

~$2.00-$4.00 + labor + supplies + equipment + training



Tri-plate Sample Mastitis Protocol
(from DVM)

Based on Milk Culture Results: Contagious, Environmental, and Other Pathogens

Clinical Mastitis No history of mastitis
High SCC cow of interest or DHI test within the past 14 days

Culture affected quarter(s) in clinical cow
Culture CMT (+) quarter(s) for High SCC cow

* Enter culture event in Dairy Comp & place sample in the refrigerator

History of mastitis
within the past 14 days

* Place cow in Pen 10 and await culture result

Move to Pen 1 and monitor

+ Treat systemically as needed

Gram-negative

Strep organisms
Strep ag

Strep species
Staph species
Lactococcus
Strep dysgalactia
Strep uberis

Enterococcus | % " .
Prototheca = Keep in _hos_plt_al
pen until milk is

No growth
Pasteurella

Treatment normal
protocol?

Prototheca
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Culture Interpretation Pathogens
at 24 hours

Observation of colonial characteristics
after 18-24h of incubation
* Hemolysis type
* Colony appearance (size, color, texture)
* Odor




Culture Interpretation pathogens
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On-Farm Culture Training Module
New York Farm Viability Institute

English: Spanish:

https://bit.ly/m/OnFarmCulturing https://bit.ly/m/CultivosEnGranjas



https://bit.ly/m/OnFarmCulturing

< Plating

On Farm Culturing

Introduction

Setting up

Bl

Storage

Collecting a clean milk sample

Plating procedure ‘

Management decision: Biplate

Management decision: Triplate

Prevent contamination by using
the top to protect the plate and
minimize breathing on the plate

Mastatest

iee a3
) @

r
|



.

On Farm Culturing

™

Introduction

Setting up

Storage

Collecting a clean milk sample

Plating procedure

Management decision: Biplate

Management decision: Triplate

Mastatest

2

Flowchart

Is there
growth?
Yes No
Do not
Both sides treat
One side
Contaminated,
resample, do
not treat
Gram- Gram+
Do not Tl'eat
treat according to

vet's protocol
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Other Mastitis Detection Systems

m . Y

Starter Package - AccuMast & AccuStaph
$700.00

10 Cartridges | T
20/w ! 1S

& Maslalest | (Maslalest |

For the identiication of bovins mastits-ca
Bacteria of high samatic coll count cows




Mastatest

https://www.mastatest.com/

TestID [Teststarte Animal ID Quarter Bacteria ciBenzylpeni Cloxacillin Ceftiofur Cephapirin Reference Treatment Comment Client nam Account niProduct  Lapbox D

334923 16-07-202 6l E. coli / Unspecified Gram- German Gi Granados (MAST1 ~ 10012.4
33492 16-07-202 6n/a E. coli / Unspecified Gram- German GiGranados (MASTT 100124
334919 16-07-202 M nfa Strep. species 1540  <0.06 German G Granados (USP2 10012.3

334918 16-07-202 1682 FL Strep. species German GiGranados (MAST  10012.2
: 334917 16-07-202 1682 n/a Strep. species German GiGranados (MASTT 10012,
| 334916 16-07-202 1896 RR CNS 4 1 05 German Gi Granados (USP2 2304
- 334915 1607-2025 Derek & nfa ~ E. coli / Unspecified € 4.0 0.5 »4.0 German Gi Granados (USP2 2393
- 334913 16-07-202 4nfa OtherGram+ German GiGranados (MASTL 22392
334912 16-:07-202 34 nfa E. coli / Unspecified Gram-, Strep. species German GiGranados (MAST1 ~ 2239.2
| 330911 1607-202 1904 RR Nobacteria detected NJA ~ N/A  N/A German Gi Granados | USP2 10012.1
- 334907 16-07-202 5nfa NobacteriadetectedN/A ~ NA  N/A German Gi Granados | USP2 231

https://www.mastatest.com/how-mastatest-works



https://www.mastatest.com/
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works
https://www.mastatest.com/how-mastatest-works
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AccuMast
https://feraah.com/

https://www.youtube.com/watch?v=nwDU163CNAQg



https://feraah.com/
https://www.youtube.com/watch?v=nwDU163CNAg
mailto:inquiry@feraah.com
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