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Summer is almost done for another year, can you believe it!? 
Our oldest child recently headed off to kindergarten. I will admit I 
was not ready to see my baby girl board that yellow bus! Our 
second oldest will head off the Pre-K in a couple weeks. We are 
anxiously awaiting our fall kidding to start and hope that all of you 
who have kids in the fall have a great kid crop!

This issue is jam packed! I apologize for the length of the 
newsletter but hope it is well worth it! Several MGR shows have 
taken place since our last newsletter and it was a welcomed 
sight to see shows and fairs taking place after the year we had 
last year! We will catch up on show results, take an in depth look 
at Internal Parasites and also wrap up our Diseases and Testing 
series. Last but not least, we will travel to Utah and meet Jake 
and Wyatt Strahan for our Youth Spotlight!

As always, if you have ideas and suggestions for future 
newsletters, send them my way!

Until next time, happy goating!
Drew DeRiemacker, editor
info@fieldcrestfarms.com
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From The MGR Office...

MYOTONIC GOAT REVIEW 

Although MGR welcomes unsolicited articles and pictures, it does not assume responsibility for statements by advertisers and contributors. 
It is the sole responsibility of the reader to obtain veterinary services and advice before using any of the information in this newsletter. 
Articles appearing in the Myotonic Goat Review do not necessarily reflect the views or opinions of the MGR staff or publisher.   Pictures 
contributed via regular mail will be returned only if accompanied by a self-addressed envelope and return postage.  All contributions be-
come the sole property of MGR. 
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The MGR of f i ce  i s  happy to  announce so  many new th ings  fo r  th i s  
fa l l .  MGR has  newly  sur faced annua l  fundra i sers  fo r  the  Nat iona l  
Show and the  Fa l l  F ina le .  Anna Gar re t t  w i l l  be  hos t ing  i t  on  beha l f  o f  
MGR.  Th i s  fundra i ser  w i l l  take  p lace  September  1s t -  September  7 th  
and we look  fo rward  to  so  many par t i c ipa t ing  in  th i s  event .  The 
fundra i ser  w i l l  take  p lace  on the  Facebook group Myoton ic  Goat  
Reg is t ry .  I f  you have any  i tems you wou ld  l i ke  to  donate  to  inc rease  
donat ions  to  MGR,  p lease  contac t  Anna Gar re t t  (Facebook messenger  
o r  by  phone:2529084380) .  Payment  w i l l  be  taken by  Venmo and
PayPa l .  We urge everyone to  c reate  a  Venmo or  PayPa l  account  so
they  can jo in  in  on  the  fun!

As  we approach 2021 MGR Nat iona l s ,  b reeders  w i l l  be  ab le  to  look  
fo rward  to  sh i r t s  be ing  made.  E l l en  P i t tman i s  hos t ing  the  sa le  and 
these  sh i r t s  w i l l  have  the  l i s t  o f  the  pas t  w inners  of  the  Nat iona l  
Shows.  The sa le  w i l l  be  pos ted to  MGR’s  Facebook group soon and 
we hope everyone gets  the  oppor tun i ty  to  wear  a  Nat iona l  sh i r t  th i s  
year !  We are  so  proud o f  how advanced the  myoton ic  b reed has  
deve loped !

Dur ing  th i s  pandemic ,  we have a l l  exper ienced hard  sh ips .  As  a  way fo r  the  breeders  to  have 
someth ing pos i t i ve ,  we inc luded these  fun photo  contes ts !  Th i s  photo  contes t  was  “Bes t  Fa l l  Photo . ”  
We t ry  to  have our  members  par t i c ipa te  to  promote  the  breed and s ince  a  lo t  o f  shows have been 
cance led  in  the  pas t ,  th i s  gave us  a l l  someth ing  to  look  fo rward  to  each month!  A l so ,  get  your  
cameras  out  and look  fo rward  to  “ f l ash ies t  buck”  photo  contes t  soon and the  f i r s t  f i ve  p laces  w i l l  
rece ive  a  r ibbon!
At  th i s  year ’ s  Fa l l  F ina le ,  we are  hos t ing  i t  in  Kentucky .  MGR i s  
so  exc i ted  to  see  everyone in  person and show goats  a longs ide  
o ther  breeders !  We a l so  urge  to  reserve  your  hote l  room and
breeders  can use  the  d i scount  code “MGR” ,  i t  i s  on  the  Fa l l  
F ina le  show forms.  The d i scount  i s  th rough Ho l iday  Inn .  P lease
pay spec ia l  a t tent ion  to  the  requ i red  med ica t ion  repor t ,  th i s  w i l l  
be  requ i red  o f  a l l  goats  par t i c ipa t ing  in  Nat iona l s  (not  the  Fa l l  
F ina le  Shows) .  To  preserve  our  breed & ensure  a  fa i r  p lay ing
f ie ld ,  MGR wi l l  be  tes t ing  (a t  random) Nat iona l  Champions  &
Reserve  Nat iona l  Champions  beg inn ing th i s  year .  We wi l l  be
tes t ing  fo r  per fo rmance enhanc ing  subs tances .
Deta i l s  w i l l  be  ava i lab le  in  the  med ica t ion  repor t  & MGR news le t te r  se t  to  pub l i sh  today .  Any
add i t iona l  ques t ions  regard ing  “can I  use  th i s ”  shou ld  be  d i rec ted  to  your  ve ter inar ian .  Enhanc ing
substances  have a lways  been a  v io la t ion  o f  MGR Of f i c ia l  Sanct ion  Ru les .  Today,  we take  the  f i r s t
s teps  to  be  encouraged that  we w i l l  be  present ing  supreme goats  in  the  indus t ry  that  need no
ar t i f i c ia l  subs tance  to  be  magn i f i cent .  For  ques t ions  a r i s ing ,  MGR wi l l  be  pay ing  the  b i l l  to  have
an ima ls  tes ted .  The an ima ls  w i l l  have  b lood pu l led  by  s ta f f  f rom a  loca l  ve ter inar ian  o f f i ce .  They  w i l l  
be  moved to  a  des ignated sa fe  a rea  pr io r  to  hav ing  p i c tures  made and once  the  sample  i s  co l l ec ted ,
that  an ima l  w i l l  be  re leased for  photos .  Any random Nat iona l  champion or  reserve  an ima l  se lec ted  fo r
tes t ing  w i l l  have  to  tes t .  I f  you re fuse  tes t ing ,  you w i l l  be  d i squa l i f i ed .  Idea l  l ab  tes t ing  resu l t s  can
take  two to  th ree  weeks  to  get  back  and the  MGR of f i ce  w i l l  rece ive  resu l t s  and conf i rm the  w ins .
You w i l l  be  contac ted  by  ema i l  f rom MGR i f  we rece ive  pos i t i ve  resu l t s  fo r  per fo rmance enhanc ing
drugs .  The med ica t ion  repor t  w i l l  conta in  spec i f i c s  on  acceptab le  or  unacceptab le  med ica t ions  and
substances .  These  resu l t s  w i l l  rema in  conf ident ia l  be tween MGR and the  owner  o f  the  an ima l .

~Tara



Myotonic Goat Registry 

Medication Report 

For National Show Exhibition 

*Effective 9/1/2021*

Breeder # __________________________________ Date _______________ 

Owner Name _______________________________  Phone Number (   ) _____________ 

Animal 

Name________________________________________________________________________________ 

Animal Registration_______________ Animal DOB _____________ Animal Identification_____________ 

CHECK ONE OF THE TWO CHOICES BELOW: 

A. ______ I CERTIFY THE ABOVE ANIMAL TO BE FREE OF MEDICATION, WHICH MEANS:

I have not administered to and have no knowledge that this entry has received any substance not 

approved by the Food and Drug Administration (FDA) and/or the U.S.  Department of Agriculture (USDA) 

for food  animals.  

 IF YOU CHECKED THIS BOX, SIGN PART C BELOW AND DO NOT COMPLETE THE TREATMENT RECORD. 

***PLEASE BE ADVISED THAT HEALTH PAPERS AND THIS DOCUMENT MUST BE PRESENTED IN PAPER 

FORM AT CHECK IN FOR ALL Myotonic Goat Registry National Shows effective 9/1/2021. *** 

B. ______ THE ABOVE ANIMAL HAS BEEN MEDICATED. COMPLETE THE TREATMENT RECORD

BELOW LISTING DRUGS FOR WHICH THE WITHDRAWAL PERIOD HAS NOT ELAPSED. PROVIDE

COPY OF SCRIPT OR TREATMENT PLAN.

AFTER COMPLETING THE TREATMENT RECORD, SIGN PART C BELOW. 

***PLEASE BE ADVISED THAT HEALTH PAPERS AND THIS DOCUMENT MUST BE PRESENTED IN PAPER 

FORM AT CHECK IN FOR ALL Myotonic Goat Registry National Shows effective 9/1/2021. *** 
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*TREATMENT RECORD*

Treatment   Condition Being        Medication      Amount         Instructed Withdrawal    Date Withdrawal 

       Date           Treated                      (Name)           (Dose)                     Milk/Meat                        Complete 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

*IF THIS IS AN EXTRA LABEL OR l DRUG (refer to MGR sanctioned rules attached), LIST THE LICENSED

VETERINATIAN’S NAME AND ADDRESS WHO PRESCRIBED OR DIRECTED THE TREATMENT:

_____________________________________________________________________________________ 

VETERINARIAN NAME     STREET,        P O BOX               CITY,          STATE,                   ZIP                 PHONE 

C. Exhibitor compliance with all applicable rules and regulations is essential to the integrity of the

Myotonic Goat Registry and its shows, programs, and exhibitions. Violation of any applicable

rule or regulation may result in exhibitor sanctions. Sanctions may include but not limited to

disqualification, suspension or the opportunity to exhibit at any future Myotonic Goat Registry

sanctioned shows.

I HEREBY CERTIFY THAT THE INFORMATION ABOVE HAS BEEN READ AND IS CORRECT. 

_____________________________________________________________________________________ 

PRINT CLEARLY – Name of owner                                                                        SIGNATURE OF OWNER 

_____________________________________________________________________________________ 

PRINT CLEARLY – Parent/Guardian of Owner                     SIGNATURE OF PARENT/GAURDIAN OF OWNER 
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*Excerpt from MGR Sanction Rules*

Myotonic Goat Registry Official Sanctioned Rules; B, 3, E; e. Exhibitor shall use no artificial or unnatural 

substances to hide defects, to add bulk to an animal or to change natural tail carriage. 

 Acceptable Practices and Substances  

No person shall conspire with another person or persons to intentionally violate, or knowingly 

contribute or cooperate with another person or persons either by affirmative action or inaction 

to violate any part of these Rules & Regulations. 

i. Permitted Practices and Substances

a. Drenches as needed, and as directed on the label, for animal health and well-being.

b. Drugs and other substances labeled for use in goats to treat health issues in an exhibited

goat. Any extra-label usage requires a prescription, or statement for use from the attending 

veterinarian. 

  c .Grooming products that are not restricted from use in meat producing animals, including: 

brushes, combs, clippers, hoof trimmers, shampoos, conditioners, oils, mousse, 

alcohol/liniment, sprays, powder, and artificial coloring that enhances the goat’s natural color. 

i. Conditionally Permitted Practices and Substances

a. Therapeutic medications given for the legitimate treatment of illness or injury are permitted

if ALL of the following conditions are met: 

i. A completed medication report on file with show

management before exhibiting the animal, which must include:

(a) Diagnosis of illness/injury, reason for administration, and name of administering and/or

prescribing veterinarian. 

(b) Signature of veterinarian or person administering the medication. If prescribed by written

instructions, a copy must be attached to the medication report. 

(c) Identification of the medicine; the name, amount, strength and mode of administration.

(d) Date and time of administration.

(e) Identification of the animal: MGR registration number, permanent identification, age, sex.

ii. The animal must be withdrawn and kept out of competition for not less than 24 hours after

the medication is administered.

iii. The medication report must be filed with show management within one hour of

administration of the medication or one hour after show management is available, if

administration occurs at a time other than during competition hours.

iv. The medication report must be signed by show management and the time of receipt

recorded on the report.

Prohibited Practices and Substances 
a. Injection or external or internal administration via any orifice of any substance (including

drugs, chemicals, and any other forms of products) prohibited from use in meat producing

animals by the Food and Drug Administration (FDA), the U.S. Department of Agriculture (USDA),

and/or any Federal, State or Local Law.

b. Extra-label use of any drug or substance approved for use on meat producing animals, but
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not approved for use in goats (even though commonly used in goats) while on the show 

premises. 

c. Injection or external or internal administration via any orifice of any allowed substance in any

way that is inconsistent with the dosage and the route prescribed by the manufacturer or

prescribing veterinarian.

d. Administration of any quantity of any diuretic, growth stimulant, or performance enhancing

drug.

e. Filling and/or tubing of an animal.

f. Presenting any animal whose natural conformation and structure have been surgically altered

in any way, exception for:

i. Removal of horns; and/or

ii. Removal of testicles in the case of wethers.

g. Using any inhumane or unethical treatments, including striking animals, using electrical

contrivance, or other similar methods.

h. Artificial coloring that alters the natural color of a goat.

i. Attaching any objects, including hair or hair substitutes, cloth, or fiber to the animal for the

purpose of deception.

j. Injection or external or internal administration via any orifice of any substance, whether gas,

solid, or liquid, not conducive to continued animal health or marketability.

k. Tissue or fluid manipulation, removal, surgical attachment or otherwise to change, conceal,

enhance, or transform the true conformation or configuration of the animal.

l. Administering any substance that artificially induces lactation.

m. Any substance, regardless of how harmless or innocuous it might be, which might interfere

with the detection or quantization of any substance prohibited by MGR.
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South Mountain Myotonic Goat Show A: Judge Wade Buntin 
Pam Mongan-Taylor Memorial Myotonic Goat Show B: Judge Josh Lichlyter

Gateway to the Mountains Myotonic Goat Show C: Judge Ashley Hadley
*Indicates verified MGR point

South Mountain Myotonic Goat Show - Thurmont, MD

Show A: May 28, 2021
Junior Champion Doe 

Angelo's Fainters Alessandra Anita Angelo
Reserve  Junior Champion Doe 

La Chevre d'Or Umbreon Cheyenne Van Echo
Senior Champion Doe 

Back 40 Sioux
Reserve Senior Champion Doe 

Goat Flower Farm Tiarella Carol Ellis
Grand Champion Doe 

*Back 40 Sioux Anita Angelo
Reserve Grand Champion Doe 

Angelo's Fainters Alessandra
Junior Champion Buck 

One Goat Farm Talking Bout' My White Pants Tracy & Chloe Tumminello
Reserve Junior Champion Buck 

Muddy River Ranger Heather Beebe
Senior Champion Buck 

Domino Goats Fearless for Real Tracy & Chloe Tumminello
Reserve Senior Champion Buck 

Twin Creek Harvey
Grand Champion Buck 

*Domino Goats Fearless for Real Tracy & Chloe Tumminello
Reserve Grand Champion Buck 

One Goat Farm Talking Bout' My White Pants

Junior Champion Platinum Wether
La Chevre d'Or Liam Gretchen Van Echo

Reserve Junior Champion Platinum Wether

Pahl's Farm Basswood Donald Westen III
Senior Champion Platinum Wether

Fallen and Can't Get Up Sulley Beth Ellen Smith

Reserve Senior Champion Platinum Wether
Beth Ellen Smith

Grand Champion Platinum Wether
Gretchen Van Echo

Reserve Grand Champion Platinum Wether
Beth Ellen Smith

*La Chevre d'Or Liam

Fallen and Can't Get Up Sulley
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Anita Angelo

Anita Angelo

William Smith

Tracy & Chloe Tumminello

Mystic Kingdom Myotonics Chip



Show B: May 29, 2021 
Junior Champion Doe 

La Chevre d'Or Umbreon Cheyenne Van Echo
Reserve  Junior Champion Doe 

Bureau Creek Moonlit Anita Angelo
Senior Champion Doe 

Back 40 Sioux Anita Angelo
Reserve Senior Champion Doe 

Flipping Goat Farm Amanda Cheyenne Van Echo
Grand Champion Doe 

*La Chevre d'Or Umbreon Cheyenne Van Echo
Reserve Grand Champion Doe 

Back 40 Sioux Anita Angelo

Junior Champion Buck 
Bureau Creek Forged in Fire Amy Taylor

Reserve Junior Champion Buck 
One Goat Farm Talking Bout' My White Pants Tracy & Chloe Tumminello

Senior Champion Buck 
Domino Goats Fearless for Real Tracy & Chloe Tumminello

Reserve Senior Champion Buck 
Goat Flower Farm Denver

Grand Champion Buck 
Amy Taylor

Reserve Grand Champion Buck 
Tracy & Chloe Tumminello

Junior Champion Platinum Wether
Pahl's Farm Basswood Donald Westen III

Reserve Junior Champion Platinum Wether

Quinn Beck Farm Mario Quinn Ellis
Senior Champion Platinum Wether

Fern Hill Sponge Bob Cheyenne Van Echo
Reserve Senior Champion Platinum Wether

La Chevre d'Or Liam Gretchen Van Echo
Grand Champion Platinum Wether

Cheyenne Van Echo
Reserve Grand Champion Platinum Wether

Gretchene Van Echo

*Fern Hill Sponge Bob

La Chevre d'Or Liam
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Carol Ellis

*Bureau Creek Forged in Fire

South Mountain Myotonic Goat Show - Thurmont, MD

One Goat Farm Talking Bout' My White Pants



Show C: May 30, 2021
Junior Champion Doe 

Heavenly Hill Farm Allie Cat William Smith
Reserve  Junior Champion Doe 

Delbay Farms Maybelline
Senior Champion Doe 

Goat Flower Farm Beretta Heather Beebe
Reserve Senior Champion Doe 

Over the Moon Fire Sierra Weatherly
Grand Champion Doe 

*Goat Flower Farm Beretta
Reserve Grand Champion Doe 

Over the Moon Fire Sierra Weatherly

Junior Champion Buck 
Goat Flower Farm Je Suis Prest

Heather Beebe

Reserve Junior Champion Buck 
Bailey's NonCents Farm Hornady Elizabeth Bailey

Senior Champion Buck 
La Chevre d'Or Savage Elizabeth Bailey

Reserve Senior Champion Buck 
Twin Creek Diesel Tom Smith

Grand Champion Buck 
*La Chevre d'Or Savage Elizabeth Bailey

Reserve Grand Champion Buck 

Junior Champion Platinum Wether
Pahl's Farm Basswood Donald Westen III

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Fern Hill Sponge Bob Cheyenne Van Echo

Reserve Senior Champion Platinum Wether

Grand Champion Platinum Wether
Tristan Van Echo

Reserve Grand Champion Platinum Wether

Twin Creek Groudon

*Fern Hill Sponge Bob Cheyenne Van Echo

Twin Creek Groudon Tristan Van Echo
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William Smith

Heather Beebe

Heather BeebeGoat Flower Farm Je Suis Prest

South Mountain Myotonic Goat Show - Thurmont, MD



Show A: May 28, 2021
Champion Light Weight Wether

Griffin Hill Farm Heathen Jessica Wilfong

Champion Heavy Weight Wether
One Goat Farm Chevon Tracy, Ricco, Chloe & Lydia Tumminello

Grand Champion Market Wether 

*One Goat Farm Chevon Tracy & Chloe Tumminello
Reserve Grand Champion Market Wether 

Griffin Hill Farm Heathen
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Jessica Wilfong

South Mountain Myotonic Goat Show - Thurmont, MD

Reserve Champion Light Weight Wether
Griffin Hill Farm Deadpool Morgan Leigh Shaffer

Show B: May 29, 2021
Champion Light Weight Wether

Griffin Hill Farm Deadpool Morgan Leigh Shaffer

Champion Heavy Weight Wether
One Goat Farm Chevon Tracy, Ricco, Chloe & Lydia Tumminello

Grand Champion Market Wether 

*One Goat Farm Chevon Tracy & Chloe Tumminello
Reserve Grand Champion Market Wether 

Griffin Hill Farm Deadpool Morgan Leigh Shaffer

Reserve Champion Light Weight Wether
Griffin Hill Farm Heathen Jessica Wilfong

Show C: May 30, 2021
Champion Light Weight Wether

Griffin Hill Farm Deadpool Morgan Leigh Shaffer

Grand Champion Market Wether 

*Griffin Hill Farm Deadpool Morgan Leigh Shaffer
Reserve Grand Champion Market Wether 

Griffin Hill Farm Heathen Jessica Wilfong

Reserve Champion Light Weight Wether
Griffin Hill Farm Heathen Jessica Wilfong
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Internal  Parasites

B e f o r e  l e a r n i n g  a b o u t  i n t e r n a l  p a r a s i t e s  s e v e r a l  y e a r s  a g o ,  w e  u s e d  t o  d e w o r m  o u r  h e r d  
o n  a  q u a r t e r l y  b a s i s ,  r e g a r d l e s s  i f  t h e y  " n e e d e d "  d e w o r m i n g  o r  n o t .  W e  a l s o  u s e d  t o
a l t e r n a t e  b e t w e e n  d e w o r m e r s  f r o m  o n e  q u a r t e r l y  d e w o r m i n g  t o  t h e  n e x t .  B y  d o i n g  s o ,  w e
w e r e  g i v i n g  t h e  i n t e r n a l  p a r a s i t e s  a n  o p p o r t u n i t y  t o  b e c o m e  " i m m u n e "  o f  s o r t s  t o  t h e
e f f e c t i v e n e s s  o f  t h e  d e w o r m e r  u s e d .  T h e r e  a r e  s c i e n t i f i c  s t u d i e s  o u t  t h e r e  t h a t  b a c k  t h i s
u p .  W e  s t i l l  d e w o r m  a l l  k i d s  b o r n  o n  o u r  f a r m  t w i c e  a f t e r  b i r t h .  B e y o n d  t h a t ,  w e  o n l y
d e w o r m  o n  a n  " a s  n e e d e d "  b a s i s .  I f  n e e d e d ,  w e  c o l l e c t  f e c a l  s a m p l e s  a n d  c o n d u c t  a  f e c a l
e g g  c o u n t  h e r e  a t  h o m e .  W e  o n l y  u s e  1  t y p e  o f  d e w o r m e r  u n l e s s  w e  h a v e  a  p a r a s i t e  l o a d
t h a t  r e q u i r e s  u s  t o  u s e  a  d i f f e r e n t  t y p e .

I n  t h e  l a s t  i s s u e  o f  t h e  n e w s l e t t e r ,  w e  l o o k e d  a t  t h e  d i f f e r e n t  t y p e s  o f  e x t e r n a l  p a r a s i t e s  
t h a t  w e  m a y  e n c o u n t e r .  N o w  w e  w i l l  t a k e  a  l o o k  a t  t h e  d i f f e r e n t  i n t e r n a l  p a r a s i t e s  t h a t  
c a n  e f f e c t  i n d i v i d u a l  g o a t s  i n  o u r  h e r d s  a n d  c a n  e v e n  e f f e c t  t h e  e n t i r e  h e r d  i f  n o t  
c o n t r o l l e d .   H o p e f u l l y  t h e  i n f o r m a t i o n  i n  t h i s  a r t i c l e  w i l l  g i v e  y o u  a  n i c e  o v e r v i e w  o f  
i n t e r n a l  p a r a s i t e s ,  a n d  h o w  t o  t r e a t / m a n a g e  t h e  p a r a s i t e  l o a d  i n  y o u r  h e r d ,  t h e  d i f f e r e n t  
t y p e s  o f  d e w o r m e r s  a v a i l a b l e  a n d  a l s o  h o w  t o  c o m p l e t e  a  f e c a l  e g g  c o u n t .  O n e  o f  t h e  n i c e  
t h i n g s  a b o u t  o u r  m y o t o n i c s  i s  t h a t  t h e y  a r e  n o t  a s  s u s c e p t i b l e  t o  i n t e r n a l  p a r a s i t e s  a s  
o t h e r  g o a t  b r e e d s ,  s o  w e  m a y  n o t  d e a l  w i t h  i n t e r n a l  p a r a s i t e s  a s  o f t e n  a s  o t h e r  b r e e d e r s .

* s o u r c e  A m e r i c a n  C o n s o r t i u m  f o r  S m a l l  R u m i n a n t  P a r a s i t e  C o n t r o l

Meet The Enemy
W o r m s  a r e  a  n o r m a l  p a r t  o f  t h e  a n i m a l ' s  e c o s y s t e m .  A  l o w  l e v e l  o f  w o r m s  i s  d e s i r a b l e  t o  
k e e p  t h e  a n i m a l ' s  i m m u n e  s y s t e m  a c t i v e  a g a i n s t  w o r m s .  H o w e v e r ,  e x c e s s i v e  w o r m s  c a u s e s  
d i s e a s e .  E x c e s s i v e  w o r m s  a r e  c a u s e d  b y  s u c h  t h i n g s  a s  a  d e p r e s s e d  i m m u n e  s y s t e m ,  
c o n s u m i n g  t o o  m a n y  w o r m  l a r v a ,  f i l t h  a n d  l a c k  o f  s a n i t a t i o n ,  r a i n f a l l ,  c l o s e  g r a z i n g  e t c .  
W o r m s  f u n c t i o n  i n  t h e  e c o s y s t e m  t o  k e e p  a n i m a l s  f r o m  o v e r r u n n i n g  t h e  e c o s y s t e m  w h e n  
p r o d u c t i o n  c o n d i t i o n s  a r e  g o o d  a n d  t h e y  a l s o  p r e v e n t  a l l  a n i m a l s  f r o m  s t a r v i n g  w h e n  
t h e r e  i s  a  s h o r t a g e  o f  f o o d .  O n e  c a n n o t  e r a d i c a t e  w o r m s  o n  y o u r  f a r m ;  y o u  h a v e  t o  l e a r n  
h o w  t o  l i v e  w i t h  t h e m  a n d  u s e  m a n a g e m e n t  t o  c o n t r o l  t h e m  t o  l e v e l s  w h i c h  d o  n o t  h a r m  
a n i m a l  p r o d u c t i o n .

B a r b e r  P o l e  w o r m
T h e  m o s t  c o m m o n  w o r m  ( e s p e c i a l l y  i n  t h e  S o u t h e a s t e r n  U . S . )  t h a t  c a u s e s  t h e  m a j o r i t y  o f  
d e a t h s  a s  w e l l  a s  d e p r e s s e d  a n i m a l  p e r f o r m a n c e  i s  t h e  B a r b e r  p o l e  w o r m  ( s c i e n t i f i c  n a m e  
H a e m o n c h u s  c o n t o r t u s ) .  T h e  b a r b e r  p o l e  w o r m  i s  a  b l o o d  s u c k i n g - e g g  l a y i n g  m a c h i n e .  I t  
s u c k s  a b o u t  h a l f  t o  o n e  d r o p  o f  b l o o d  p e r  d a y  a n d  p r o d u c e s  1 , 0 0 0 - 6 , 0 0 0  e g g s  p e r  d a y .  
T h e  b a r b e r p o l e  w o r m  c a n  m u l t i p l y  r a p i d l y  u n d e r  g o o d  c o n d i t i o n s  b e c a u s e  o f  t h e  l a r g e  
n u m b e r  o f  e g g s  t h a t  t h e y  l a y .  S i n c e  i t  s u c k s  a  h a l f  t o  o n e  d r o p s  o f  b l o o d  p e r  d a y ,  1 0 0 0  
w o r m s  c a n  s u c k  t w o  o u n c e s  o f  b l o o d  p e r  d a y ,  t w o  q u a r t s  i n  a  m o n t h ,  w h i c h  i s  w h y  y o u r  
g o a t  w i l l  d i e  f r o m  a  h e a v y  i n f e c t i o n .  T h e  g o a t  c a n  m a k e  b l o o d  f a s t  e n o u g h  t o  r e p l a c e  t h a t  
c o n s u m e d  b y  a  l o w  l e v e l  o f  b a r b e r p o l e  w o r m  i n f e c t i o n ,  b u t  a s  t h e  i n f e c t i o n  g e t s  w o r s e ,  
t h e  g o a t  i s  u n a b l e  t o  m a k e  c o m p o n e n t s  ( r e d  b l o o d  c e l l s  a n d  b l o o d  p r o t e i n )  o f  b l o o d  f a s t  
e n o u g h  t o  r e p l a c e  l o s t  b l o o d  a n d  t h e  g o a t  s t a r t s  g e t t i n g  l o w  o n  b l o o d  c o m p o n e n t s .  A  l o w  
l e v e l  o f  r e d  b l o o d  c e l l s  ( a  c o m p o n e n t  o f  b l o o d )  i s  c a l l e d  a n e m i a  (  a  t h i n  l a y e r  o f  b l o o d  i s
p a l e  b e c a u s e  o f  t h e  l o s s  o f  r e d  b l o o d  c e l l s ) .  T h e  p e r c e n t  r e d  b l o o d  c e l l s  i n  t h e  b l o o d  c a n
b e  m e a s u r e d  i n  t h e  l a b o r a t o r y  t o  d e t e r m i n e  t h e  e x t e n t  o f  a n e m i a .
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Y o u  c a n  d e t e r m i n e  i f  a n  a n i m a l  h a s  a n e m i a  b y  l o o k i n g  a t  t h e  c o l o r  o f  t h e  m u c o u s  m e m b r a n e s  o f  
t h e  a n i m a l .  M u c o u s  m e m b r a n e s  a r e  a r e a s  o f  t i s s u e  w h e r e  t h e  c a p i l l a r i e s  a r e  c l o s e  t o  t h e  
s u r f a c e  o f  t h e  s k i n  a n d  t h e  c o l o r  o f  t h e  s k i n  r e f l e c t s  t h e  c o l o r  o f  a  t h i n  l a y e r  o f  b l o o d .  W h e n  a n  
a n i m a l  b e c o m e s  a n e m i c  t h e s e  m u c o u s  m e m b r a n e s  c h a n g e  f r o m  a  h e a l t h y  p i n k  t o  a  l i g h t e r  p i n k  
a n d  t h e n  i f  t h e  a n e m i a  i s  s e v e r e ,  t h e  m u c o u s  m e m b r a n e s  w i l l  b e  w h i t e  a s  a  s h e e t  o f  p a p e r .  
W h e n  m u c o u s  m e m b r a n e s  b e c o m e  w h i t e ,  t h e  a n i m a l  i s  c r i t i c a l l y  l o w  o n  b l o o d  a n d  n e e d s  
d e w o r m e d  i m m e d i a t e l y .

I t  m u s t  b e  r e m e m b e r e d  t h a t  o t h e r  c o n d i t i o n s  t h a t  c a u s e  b l o o d  l o s s  s u c h  a s  l i v e r  f l u k e s  o r  l i c e  
c a n  a l s o  c a u s e  a n e m i a .  M u c o u s  m e m b r a n e s  t h a t  a r e  e a s i l y  o b s e r v e d  a r e  l o c a t e d  o n  t h e  i n s i d e  o f  
t h e  l o w e r  e y e l i d  ( t o u c h i n g  t h e  e y e b a l l ) ,  t h e  g u m s  ( h a r d  t o  s e e  i n  a n i m a l s  w i t h  p i g m e n t a t i o n  i n  
t h e  m o u t h )  a n d  i n s i d e  t h e  v u l v a  ( o f t e n  c h e c k e d  a t  g o a t  d a i r i e s ) .  A  l o w  l e v e l  o f  b l o o d  p r o t e i n  
a l s o  c a u s e s  e d e m a ,  d u e  t o  a  s h o r t a g e  o f  b l o o d  p r o t e i n s  t o  p u l l  f l u i d  b a c k  i n t o  t h e  c i r c u l a t o r y  
s y s t e m .  E d e m a  i s  o f t e n  s e e n  a s  a  p o u c h  o f  f l u i d  u n d e r  t h e  l o w e r  j a w .  W h e n  a n  a n i m a l  g e t s  
e d e m a ,  h e  i s  s e v e r e l y  l o w  o n  b l o o d  c o m p o n e n t s  a n d  n e e d s  d e w o r m e d  p r o m p t l y .

T h e  b a r b e r  p o l e  w o r m  i s  a  t r o p i c a l  w o r m ;  h e  l i k e s  a  w a r m  c l i m a t e  a n d  t h e r e f o r e ,  p r e d o m i n a t e s  
i n  t h e  S o u t h ,  a l t h o u g h  h e  c a n  c a u s e  m a j o r  p r o b l e m s  i n  n o r t h e r n  a r e a s ,  b u t  f o r  a  s h o r t e r  
p e r i o d  o f  t i m e .  T h e s e  w o r m s  r e q u i r e  r a i n  t o  i n f e c t  s m a l l  r u m i n a n t s  a n d  t h e r e f o r e  a r e  m u c h  
l e s s  o f  a  p r o b l e m  i n  t h e  W e s t  o r  a n y  l o c a t i o n  w h e r e  t h e r e  i s  l e s s  t h a n  2 5 "  o f  r a i n  p e r  y e a r .  T h e
b a r b e r  p o l e  w o r m  a l s o  h a s  a  s h o r t  g e n e r a t i o n  i n t e r v a l ,  b e i n g  a b l e  t o  c o m p l e t e  a  g e n e r a t i o n  a s
q u i c k  a s  4  w e e k s  w h i c h  e n a b l e s  h i m  t o  d e v e l o p  d e w o r m e r  r e s i s t a n c e  q u i c k e r  t h a n  f o r  m o s t
o t h e r  w o r m s .

T h e  b a r b e r  p o l e  w o r m  i s  r e l a t i v e l y  l a r g e ,  a n d  c a n  e a s i l y  b e  s e e n  w i t h  t h e  n a k e d  e y e .  H e  i s  
a b o u t  t h e  d i a m e t e r  o f  p a p e r  c l i p  w i r e  a n d  a b o u t  a n  i n c h  l o n g .  T h e  b a r b e r p o l e  w o r m  p i e r c e s  
t h e  s t o m a c h  l i n i n g  a n d  e s t a b l i s h e s  c o n n e c t i o n s  t o  s m a l l  b l o o d  v e s s e l s  t o  s u c k  b l o o d .  I f  y o u  
o p e n  u p  t h e  t r u e  s t o m a c h  ( a b o m a s u m )  o f  a  g o a t  t h a t  h a s  d i e d  f r o m  w o r m s ,  y o u  w i l l  s e e  s o m e
f l o a t i n g  f r e e ,  b u t  m o s t  a r e  a t t a c h e d  t o  t h e  s t o m a c h  a n d  t h e y  m a y  l o o k  l i k e  h a i r  g r o w i n g  o n  t h e
i n s i d e  o f  t h e  s t o m a c h .  T h e  b a r b e r p o l e  w o r m  w i l l  l o s e  i t s  c o l o r a t i o n  a s  i t  i s  e x p o s e d  t o  a i r .

T h e  a v e r a g e  l i f e s p a n  o f  a  w o r m  i n  t h e  s t o m a c h  i s  6  m o n t h s ,  b u t  t h e y  c a n  l i v e  l o n g e r  t h a n  a  
y e a r .  T h e  a n i m a l ' s  i m m u n e  s y s t e m  i s  c o n s t a n t l y  f i g h t i n g  a g a i n s t  t h e  w o r m s  a n d  m a y  s u p p r e s s  
e g g  p r o d u c t i o n  o f  t h e  w o r m  o r  c a u s e  i t  t o  d i e  p r e m a t u r e l y .  T h e  i m m u n e  s y s t e m  o n  s o m e  
o c c a s i o n s  m a y  h a v e  a  h y p e r i m m u n e  r e s p o n s e  a n d  e l i m i n a t e  m o s t  o f  t h e  w o r m s  i n  t h e  a n i m a l .
T h e r e  a r e  b a r b e r  p o l e  w o r m s  i n  s h e e p  a n d  c a t t l e .  B u t  t h e  s t r a i n  i n  c a t t l e  w i l l  n o t  i n f e c t  s h e e p
o r  g o a t s  ( a n d  v i c e  v e r s a )  e x c e p t  u n d e r  u n u s u a l  c i r c u m s t a n c e s .

( R )T a p e w o r m s  f r o m  a  h e a v i l y  i n f e c t e d  B o e r  g o a t
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B a n k r u p t  w o r m  &  B r o w n  s t o m a c h  w o r m
T h e r e  a r e  t w o  t e m p e r a t e  s p e c i e s  g a s t r o i n t e s t i n a l  n e m a t o d e s  w h i c h  a r e  i m p o r t a n t  i n  g o a t s  a n d  
s h e e p .  T h e s e  a r e  t h e  B a n k r u p t  w o r m  ( s c i e n t i f i c  n a m e  T r i c h o s t r o n g y l u s  c o l u b r i f o r m i s )  a n d  B r o w n  
s t o m a c h  w o r m  ( s c i e n t i f i c  n a m e  T e l o d o r s a g i a  c i r c u m c i n c t a  f o r m e r l y  k n o w n  a s  O s t e r t a g i a ) .  

A l t h o u g h  t h e s e  w o r m s  d o  n o t  k i l l  a s  m a n y  g o a t s  a s  t h e  b a r b e r p o l e  w o r m ,  u n d e r  s o m e 
c i r c u m s t a n c e s  t h e y  c a n  c a u s e  i m p o r t a n t  p r o d u c t i o n  l o s s e s  a s  w e l l  a s  d e a t h  o f  t h e  g o a t .  M a n y  o f  
t h e  m a n a g e m e n t  p r a c t i c e s  w h i c h  s u p p r e s s  t h e  b a r b e r p o l e  w o r m  w i l l  a l s o  s u p p r e s s  t h e s e  w o r m s .

S i n c e  t h e s e  w o r m s  a r e  b e s t  a d a p t e d  t o  t e m p e r a t e  c o n d i t i o n s ,  t h e y  a r e  m o r e  o f  a  p r o b l e m  i n  t h e  
f a l l  a n d  w i n t e r  a s  c o m p a r e d  t o  t h e  b a r b e r  p o l e  w o r m  w h i c h  d o m i n a t e s  i n  t h e  s u m m e r .  T h e  m a i n  
s y m p t o m s  o f  a  b a n k r u p t  w o r m  o r  b r o w n  s t o m a c h  w o r m  i n f e c t i o n  i s  d i a r r h e a  ,  a  s l o w  g r o w i n g  
a n i m a l ,  a  r o u g h  h a i r c o a t  a n d  a n  u n t h r i f t y  a n i m a l .

T a p e w o r m
T h e  t a p e w o r m  i s  a n o t h e r  w o r m  t h a t  c a u s e s  g o a t  p r o b l e m s .  I t  s e l d o m  k i l l s  g o a t s ,  b u t  c a u s e s  p o o r  
p e r f o r m a n c e ,  e s p e c i a l l y  a m o n g  y o u n g  a n i m a l s  a n d  m a y  g i v e  t h e m  a  p o t - b e l l i e d  a p p e a r a n c e .  
O c c a s i o n a l l y  d i a r r h e a  i s  a  s y m p t o m  o f  t a p e w o r m s .  T a p e w o r m  s e g m e n t s  c a n  b e  r e a d i l y  o b s e r v e d  i n  
f e c e s  a s  t h e y  l o o k  l i k e  g r a i n s  o f  r i c e  m a k i n g  t h i s  p a r a s i t e  e a s y  t o  d i a g n o s e .  T h e  g e n e r a l  
t a p e w o r m s  t h a t  i n f e c t  g o a t s  w i l l  i n f e c t  s h e e p  a n d  o c c a s i o n a l l y  c a t t l e .  T a p e w o r m s  a r e  l o c a t e d  i n  
t h e  s m a l l  i n t e s t i n e  a n d  c a n  g r o w  t o  b e  s e v e r a l  f e e t  l o n g .  T a p e w o r m s  a b s o r b  n u t r i e n t s  f r o m  t h e  
d i g e s t i v e  t r a c t  a n d  t h e r e f o r e  d e c r e a s e  n u t r i t i o n  a v a i l a b l e  f o r  t h e  g o a t .  T h e  i m m u n e  s y s t e m  o f  
m a t u r e  a n i m a l s  u s u a l l y  k e e p s  t h e  t a p e w o r m  s u p p r e s s e d .

T h e  t a p e w o r m  e g g s  a r e  c o n s u m e d  b y  a  g r a s s  m i t e  ( l i k e  a  c h i g g e r )  a n d  t h e  e g g  d e v e l o p s  t o  a n  
i n f e c t i v e  s t a g e  i n  t h e  b o d y  c a v i t y  o f  t h e  m i t e  o v e r  a  1  t o  4  m o n t h  p e r i o d .  T h e  g o a t  t h e n  e a t s  g r a s s  
o n  w h i c h  t h e  m i t e  i s  c r a w l i n g  a n d  b e c o m e s  i n f e c t e d .  I t  t a k e s  4 0  d a y s  f r o m  t h e  t i m e  a  g o a t
c o n s u m e s  i n f e c t e d  g r a s s  m i t e s  u n t i l  t h e  t a p e  w o r m  s e g m e n t s  a p p e a r  i n  f e c e s .  P a s t u r e  a r e a s  t h a t
a r e  i n f e c t e d  u s u a l l y  r e m a i n  i n f e c t e d  f o r  s o m e  t i m e  a l t h o u g h  t h e  m i t e s  m a y  b e  k i l l e d  b y  w i n t e r
w e a t h e r .

T a p e w o r m s  a r e  m o r e  o f  a  p r o b l e m  u n d e r  i n t e n s i v e  p r o d u c t i o n  s y s t e m s .  I f  y o u n g  a n i m a l s  g e t  
i n f e c t e d  i n  a  p a s t u r e ,  t h e  g e n e r a l  r e c o m m e n d a t i o n  f o r  c l e a n i n g  t h e  p a s t u r e  u p  i s  t o  n o t  g r a z e  a  
p a s t u r e  f o r  a  y e a r  ( m a k e  h a y  o r  g r a z e  w i t h  a n o t h e r  s p e c i e s  o f  a n i m a l ) .  T a p e w o r m s  a r e  n o t  k i l l e d  
b y  a l l  d e w o r m e r s ,  b u t  i s  c o n t r o l l e d  b y  t h e  B e n z a m i d o l e  g r o u p  o f  d e w o r m e r s .  V a l b a z e n  i s  o n e  o f  
t h e  m o r e  p o p u l a r  d e w o r m e r s  u s e d  f o r  t a p e w o r m  c o n t r o l .

Cocc id ios i s
C o c c i d i o s i s  i s  a  c o m m o n  g o a t  p a r a s i t e  t h a t  a p p e a r s  w h e n  a n i m a l s  a r e  s t r e s s e d  o r  s a n i t a t i o n  i s  
l a c k i n g .  I t  m a i n l y  c a u s e s  d i a r r h e a ,  b u t  u n l i k e  c a t t l e ,  b l o o d  i s  s e l d o m  s e e n  i n  t h e  f e c e s .  C o c c i d i a
a r e  n o r m a l l y  p r e s e n t  a t  l o w  n u m b e r s  i n  t h e  d i g e s t i v e  t r a c t  o f  t h e  a n i m a l ,  b u t  t h e  i n f e c t i o n  l e v e l
i s  l o w  a n d  t h e  i m m u n e  s y s t e m  i s  a b l e  t o  p r e v e n t  t h e m  f r o m  c a u s i n g  d i s e a s e .  C o c c i d i o s i s  i s  a
d i s e a s e  o f  s t r e s s  a n d  f i l t h .  T h e  m a i n  r o u t e  o f  i n f e c t i o n  i s  t h e  c o n s u m p t i o n  o f  f e c e s  d u e  t o
u n c l e a n l i n e s s .  T h e  a n i m a l  i s  u s u a l l y  s t r e s s e d ,  d e p r e s s i n g  t h e  i m m u n e  s y s t e m .

C o c c i d i o s i s  i s  m o s t  c o m m o n l y  s e e n  i n  j u s t  w e a n e d  k i d s  d u e  t o  s t r e s s ,  l a c k  o f  a  m a t u r e  i m m u n e  
s y s t e m  a n d  f e c a l  c o n t a m i n a t i o n .  S t r e s s i n g  a n i m a l s  b y  s h i p p i n g  i s  a l s o  a  m a j o r  c a u s e  c o c c i d i o s i s .  
A n i m a l s  o f t e n  c o n s u m e  t h e  i n f e c t i v e  s t a g e  c o c c i d i a  f r o m  f e c e s ,  s u c h  a s  f e c a l  c o n t a m i n a t i o n  i n  t h e  
f e e d  t r o u g h  o r  w a t e r  t r o u g h .

M o i s t u r e  w h e t h e r  b y  r a i n  o r  h u m i d i t y  i n c r e a s e s  t h e  t i m e  t h a t  i n f e c t i v e  c o c c i d i a  l i v e .  T h e r e f o r e ,  
k e e p i n g  t h e  g o a t ' s  e n v i r o n m e n t  c l e a n  a n d  d r y  w i l l  h e l p  p r e v e n t  c o c c i d i o s i s .

D u r i n g  t i m e s  o f  s t r e s s ,  a  m e d i c a t e d  f e e d  c o n t a i n i n g  R u m e n s i n  o r  D e c c o x  c a n  b e  f e d  w h i c h  i s  
q u i t e  e f f e c t i v e  a t  p r e v e n t i n g  c o c c i d i o s i s .  O c c a s i o n a l l y  c o c c i d i o s i s  w i l l  s t i l l  o c c u r  d e s p i t e  f e e d i n g  
m e d i c a t e d  f e e d ,  b u t  f e w e r  a n i m a l s  w i l l  b e  a f f e c t e d .  A n i m a l s  s h o u l d  b e  t r e a t e d  w h e n  d i a r r h e a  f i r s t  
s t a r t s  i f  c o c c i d i o s i s  i s  s u s p e c t e d  (  h i s t o r y  o f  s t r e s s )  b e c a u s e  d e l a y i n g  t r e a t m e n t  c a n  r e s u l t  i n  
s c a r r i n g  o f  t h e  i n t e s t i n e  a n d  a n  p o o r - d o i n g  a n i m a l  f o r  l i f e .  C o c c i d i a  a r e  n o t  o b s e r v e d  w h e n  f e c e s  
a r e  e x a m i n e d  u n d e r  a  m i c r o s c o p e  i n  e a r l y  s t a g e s  o f  d i s e a s e ,  b u t  t h e y  a r e  v e r y  n u m e r o u s  l a t e r  o n .
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C o c c i d i o s i s  m a y  b e  t r e a t e d  w i t h  C o r i d  ( A m p r o l i u m )  o r  A l b o n  ( S u l f a d i m e t h o x i n e ) .  I f  C o r i d  i s  
u s e d  a t  t o o  h i g h  a  d o s e ,  o r  f o r  t o o  l o n g  a  t i m e ,  a n i m a l s  m a y  d e v e l o p  a  t h i a m i n e  d e f i c i e n c y  c a l l e d
p o l i o e n c e p h a l o m a l a c i a  ( a n i m a l s  b e h a v e  l i k e  t h e y  a r e  d r u n k )  w h i c h  c a n  b e  r e a d i l y  t r e a t e d  w i t h
t h i a m i n e  a n d  r e m o v a l  o f  t h e  C o r i d  t r e a t m e n t .

M e n i n g e a l  w o r m
T h e  m e n i n g e a l  w o r m  o r  d e e r  b r a i n  w o r m  c a u s e s  p a r t i a l  p a r a l y s i s  i n  g o a t s ,  s h e e p  a n d  l l a m a s  t h a t  
a r e  e x p o s e d  t o  t h e  p a r a s i t e  b y  d e e r .  T h e  p a r a s i t e  o c c u r s  i n  d e e r  a n d  d o e s  n o t  c a u s e  c l i n i c a l  
s y m p t o m s  a s  i t  d o e s  i n  g o a t s .  T h e  l a r v a e  a r e  p a s s e d  i n  d e e r  f e c e s  a n d  a r e  i n g e s t e d  b y  a  v a r i e t y  
o f  s n a i l s  a n d  s l u g s  w h e r e  t h e y  d e v e l o p  i n t o  i n f e c t i v e  l a r v a e  o v e r  a  3 - 4  w e e k  p e r i o d .  T h e  s n a i l s
o r  s l u g s  a r e  c o n s u m e d  b y  g r a z i n g  g o a t s .  I n s i d e  t h e  g o a t ,  t h e  l a r v a e  p e n e t r a t e  t h e  i n t e s t i n e  a n d
m i g r a t e  t o  t h e  s p i n a l  c o r d  t h r o u g h  t h e  a b d o m i n a l  c a v i t y  o v e r  a  1 0  d a y  p e r i o d .  T h e  l a r v a  g e t s  l o s t
i n  m i g r a t i n g  f r o m  t h e  s p i n a l  c o r d  t o  t h e  b r a i n  b e c a u s e  t h e  g o a t  a n a t o m y  i s  d i f f e r e n t  f r o m  t h e
d e e r .  T h e y  e n d  u p  d e s t r o y i n g  b r a i n  t i s s u e  c a u s i n g  d i f f e r i n g  d e g r e e s  o f  p a r a l y s i s .

S y m p t o m s  o f  t h e  b r a i n  w o r m  i n c l u d e  p a r a l y s i s  o f  o n e  o r  m o r e  l i m b s ,  e x c e s s i v e  t a i l  t w i t c h i n g ,  
c i r c l i n g ,  a b n o r m a l  h e a d  p o s i t i o n ,  b l i n d n e s s ,  i n a b i l i t y  t o  g e t  u p ,  t o e  d r a g g i n g ,  b e i n g  i n  a  d o g -
s i t t i n g  p o s i t i o n  o r  d i f f i c u l t y  o r  e x a g g e r a t e d  m o v e m e n t  o f  l i m b s  w h e n  w a l k i n g .  T h e  d i s e a s e  
u s u a l l y  o c c u r s  i n  t h e  f a l l  a n d  w i n t e r .  T h e r e  i s  n o  t r e a t m e n t  f o r  t h e  b r a i n  w o r m  t h a t  i s  v e r y
e f f e c t i v e .  S o m e t i m e s  i t  i s  t r e a t e d  w i t h  h i g h  d o s e s  o f  v a r i o u s  d e w o r m e r s  ( f e n b e n d a z o l e  a n d
i v o m e c )  a n d  s t e r i o d s ,  b u t  t r e a t m e n t  i s  o f t e n  n o t  e f f e c t i v e .

L i v e r  f l u k e s
L i v e r  f l u k e s  m a y  b e  c a u s e d  b y  t h e  c o m m o n  l i v e r  f l u k e  a n d  l e s s  c o m m o n l y  b y  t h e  l a r g e  A m e r i c a n  
l i v e r  f l u k e  ( a l s o  c a l l e d  t h e  d e e r  f l u k e ) .  T h e  f l u k e s  i n v a d e  t h e  l i v e r  a n d  c a u s e  i n t e r n a l  b l e e d i n g .
A  g o a t  w i t h  h i g h  n u m b e r s  o f  f l u k e s  w i l l  h a v e  a n  a c u t e  i n f e c t i o n ,  w h e r e  t h e  a n i m a l  s t o p s  e a t i n g ,
h a s  p a l e  m u c o u s  m e m b r a n e s ,  g r a d u a l l y  d o e s  n o t  g e t  u p  a n d  o f t e n  d i e s  w i t h i n  d a y s .  W i t h  f e w e r
n u m b e r s  o f  f l u k e s ,  t h e  s y m p t o m s  m a y  b e  m i l d e r  a n d  i s  c a l l e d  a  c h r o n i c  i n f e c t i o n .  T h e  a n i m a l
w i l l  h a v e  a  p o o r  a p p e t i t e ,  l o s e  w e i g h t  f o r  l o n g e r  t h a n  a  m o n t h ,  p o o r  b o d y  c o n d i t i o n ,  r o u g h  h a i r
c o a t ,  r a p i d  h e a r t b e a t ,  p a l e  m u c o u s  m e m b r a n e s  a n d  s o m e t i m e s  e d e m a ,  e s p e c i a l l y  b o t t l e  j a w .

L i v e r  f l u k e s  c a n  i n f e c t  w i l d l i f e ,  c a t t l e  s h e e p  a n d  g o a t s  a n d  e v e n  m a n .  T h e  f l u k e  l a y s  e g g s  i n  t h e  
b i l e  d u c t  o f  t h e  a n i m a l  i t  i n f e c t s  a n d  t h e  e g g s  e n d  u p  i n  t h e  f e c e s .  T h e  i n f e c t i v e  l a r v a  d e v e l o p  
i n s i d e  t h e  e g g  o v e r  a  2 - 3  w e e k  p e r i o d  w h i c h  t h e n  i n f e c t  s n a i l s .  T h e s e  a r e  t h e  c o m m o n  p o n d  
s n a i l s  w h i c h  a r e  i n  o r  a r o u n d  w a t e r  a n d  m a y  r a n g e  f o r m  1 / 4 "  t o  n e a r l y  3 "  i n  l e n g t h .  T h e  l a r v a e  
f u r t h e r  d e v e l o p s  i n  t h e  s n a i l  o v e r  5 - 7  d a y s  a n d  t h e n  b e c o m e s  a  t r u e  i n f e c t i v e  l a r v a e  w h i c h  l e a v e s  
t h e  s n a i l  a n d  a t t a c h e s  t o  g r a s s  w h e r e  t h e  g o a t s  m a y  c o n s u m e  i t .  O n c e  c o n s u m e d ,  t h e  f l u k e  
f u r t h e r  d e v e l o p s  a n d  p e n e t r a t e s  t h e  i n t e s t i n e  o n  i t s  w a y  t h r o u g h  t h e  a b d o m i n a l  c a v i t y  t o  t h e  
l i v e r .  O n c e  i n  t h e  l i v e r ,  i t  s t a r t s  c o n s u m i n g  t h e  l i v e r .  P r e v e n t i o n  i n c l u d e s  f e n c i n g  o f f  p o n d s  o r
m a r s h y  a r e a s  i n  t h e  p a s t u r e .

C o n t r o l  o f  t h e  l i v e r  f l u k e  i s  d e p e n d e n t  o n  t h e  s t a g e  o f  t h e  l a r v a e ,  w h i c h  d e p e n d s  o n  t h e  t i m e  o f  
t h e  y e a r .  C h l o r s u l o n  a n d  v a l b a z e n ®  i s  e f f e c t i v e  l a t e  i n  t h e  y e a r  w h e n  f l u k e s  a r e  m a t u r e .  
C h l o r s u l o n  i s  t h e  o n l y  p r o d u c t  t h a t  i s  e f f e c t i v e  a g a i n s t  i m m a t u r e  f l u k e s ,  i n  e a r l y  s t a g e s  o f  
i n f e c t i o n  a s  w e l l  a s  m a t u r e  f l u k e s .  C o n s u l t  l o c a l  v e t e r i n a r y  e x p e r t i s e  f o r  t h e  t i m e  o f  t h e  y e a r  t o  
t r e a t  f o r  f l u k e s .

L u n g w o r m
L u n g w o r m  i n f e c t i o n s  r e s u l t s  i n  r e s p i r a t o r y  d i s t r e s s  s u c h  a s  p a i n f u l  b r e a t h i n g ,  c h r o n i c  c o u g h i n g ,  
u n t h r i f t i n e s s  a n d  d e a t h .  T h e r e  a r e  s e v e r a l  k i n d s  o f  l u n g w o r m s  t h a t  l i v e  i n  t h e  l u n g s  o f  a n i m a l s .
I n f e c t i o n  u s u a l l y  h a p p e n s  d u r i n g  t h e  c o o l e r  m o n t h s  o f  t h e  y e a r .  O n e  k i n d  o f  l u n g  w o r m  h a s  a
d i r e c t  l i f e  c y c l e ,  t h e  l a r v a e  a r e  c o u g h e d  u p ,  g o  o u t  i n  t h e  f e c e s ,  d e v e l o p  t o  i n f e c t i v e  w o r m s  i n
o n e  t o  t w o  w e e k s .  T h e  i n f e c t i v e  s t a g e  i s  k i l l e d  b y  h a r d  f r e e z e s  o r  h o t  d r y  s u m m e r .

T h e s e  l a r v a e  c a n  l i v e  a  l o n g  t i m e  i n  a  c o o l  d a m p  e n v i r o n m e n t .  T h e s e  l a r v a  d e v e l o p  i n t o  a d u l t s  a  
m o n t h  a f t e r  b e i n g  c o n s u m e d .  S e v e r a l  o t h e r  k i n d s  o f  l u n g  w o r m s  h a v e  a n  i n d i r e c t  l i f e  c y c l e ,  t h a t  
i s  t h e y  s p e n d  p a r t  o f  t h e i r  l i v e s  d e v e l o p i n g  i n  m a n y  s p e c i e s  s n a i l s  a n d  s l u g s .  F o r t u n a t e l y ,  t h e s e  
w o r m s  a r e  e a s i l y  c o n t r o l l e d  w i t h  t h e  d r u g  F e n b e n d a z o l e  ( P a n a c u r ®  o r  S a f e g u a r d ® ) .  O t h e r  
d e w o r m e r s  s u c h  a s  l e v a m i s o l e  a n d  I v o m e c  a r e  e f f e c t i v e  o n  s o m e  s p e c i e s  o f  l u n g  w o r m s ,  b u t  
i n e f f e c t i v e  o n  o t h e r  s p e c i e s .
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Management
M o s t  p e o p l e  t h i n k  a  p a r a s i t e  c o n t r o l  p r o g r a m  c o n s i s t s  o f  ( 1 )  h o w  f r e q u e n t l y  d o  w e  d e w o r m ,  ( 2 )  
w h i c h  d e w o r m e r  t o  u s e  a n d  ( 3 )  h o w  m u c h  t o  u s e .  T h i s  s t r a t e g y  h a s  l e d  u s  t o  h i g h  l e v e l s  o f  
d e w o r m e r  r e s i s t a n c e  i n  t h e  w o r m  p o p u l a t i o n ,  r e s u l t i n g  i n  f r u s t r a t i o n ,  a n d  a n i m a l  d e a t h s .  W e  
k n o w  t h a t  i t  i s  p o s s i b l e  t o  h a v e  a  p a r a s i t e  m a n a g e m e n t  p l a n  t h a t  r e q u i r e s  r e d u c e d  o r  e v e n  n o  u s e  
o f  d e w o r m e r  d r u g s ,  w h i c h  i s  i m p o r t a n t  t o  a n y o n e  w h o  w a n t s  t o  s t a y  i n  t h e  g o a t  o r  s h e e p
b u s i n e s s ,  b u t  e s p e c i a l l y  s o  t o  t h o s e  r a i s i n g  a n  o r g a n i c ,  c h e m i c a l  f r e e  o r  n a t u r a l  p r o d u c t .  I t  i s
a l s o  i m p o r t a n t  i f  a  h i g h  l e v e l  o f  d e w o r m e r  r e s i s t a n c e  e x i s t s  o n  a  p a r t i c u l a r  f a r m .

A n  i n t e g r a t e d  p a r a s i t e  m a n a g e m e n t  p r o g r a m  c o n s i s t s  o f  s e v e r a l  c o m p o n e n t s .  T h e  f i r s t  i s  t o  
i d e n t i f y  t h e  p a r a s i t e  t h a t  a r e  c a u s i n g  t h e  p r o b l e m ,  w h i c h  i n  t h e  S o u t h e a s t e r n  U S  w i l l  b e  t h e  
B a r b e r p o l e  w o r m  ( H a e m o n c h u s  c o n t o r t u s ) .  I n  o t h e r  d r i e r  a n d  c o o l e r  a r e a s ,  t h e  B a r b e r p o l e  w o r m  
m a y  b e  a  m i n o r  o r  l e s s  s e v e r e  p r o b l e m .  I n  c o o l e r  c l i m a t e s  a n d  t i m e s  o f  t h e  y e a r ,  t h e  B a n k r u p t  
w o r m  ( T r i c h o s t r o n g y l u s  c o l u b r i f o r m i s )  a n d  t h e  B r o w n  s t o m a c h  w o r m  ( T e l e d o r s a g i a  
c i r c u m c i n c t a )  w i l l  b e  m o r e  i m p o r t a n t .  C l i n i c a l  s y m p t o m s  o f  t h e  B a r b e r p o l e  w o r m  i s  a n e m i a  s i n c e  
h e  s u c k s  b l o o d  w h i c h  c a n  b e  m o n i t o r e d  b y  F A M A C H A ©  .  C l i n i c a l  s y m p t o m s  o f  t h e  o t h e r  w o r m  
s p e c i e s  a r e  u s u a l l y  d i a r r h e a  a n d  f e c a l  e g g  c o u n t s  a r e  t h e  o n l y  a v a i l a b l e  t o o l  t o  m o n i t o r  t h e s e  
o t h e r  s p e c i e s .

T h e  s e c o n d  s t e p  o f  i n t e g r a t e d  p a r a s i t e  c o n t r o l  i s  t o  u n d e r s t a n d  t h e  b i o l o g y  o f  t h e  p a r a s i t e .  
F a c t o r s  s u c h  a s  t e m p e r a t u r e  a n d  m o i s t u r e  a r e  i m p o r t a n t  s i n c e  t h e y  a r e  r e q u i r e d  f o r  t h e  e g g s  t o  
d e v e l o p  t o  i n f e c t i v e  l a r v a e  a n d  t h e r e f o r e  d e t e r m i n e  h o w  m a n y  i n f e c t i v e  l a r v a e  a r e  a v a i l a b l e  f o r  
y o u r  a n i m a l  t o  p i c k  u p .

T h e  t h i r d  s t e p  i s  t o  d e v e l o p  a  s e t  o f  m a n a g e m e n t  p r a c t i c e s  t o  s u p p r e s s  t h e  k i n d ( s )  o f  p a r a s i t e  
t h a t  a r e  a p p l i c a b l e  t o  y o u r  p r o d u c t i o n  s y s t e m .  T h i s  i n c l u d e s  s u c h  p r a c t i c e s  a s  r o t a t i o n  g r a z i n g ,  
m a k i n g  h a y ,  t i l l a g e ,  n o t  g r a z i n g  c l o s e  t o  t h e  g r o u n d ,  m a n a g i n g  f o r  l o w e r  s t o c k i n g  r a t e s ,  g r a z i n g  
b r o w s e  a n d  s e l e c t i n g  f o r  r e s i s t a n t  a n i m a l s .  M a k i n g  h a y  m a y  b e  a  v i a b l e  m a n a g e m e n t  p r a c t i c e  t o  
r e d u c e  t h e  l e v e l  o f  i n f e c t i v e  l a r v a e  d u r i n g  t h e  s p r i n g  w h e n  g r a s s  g r o w t h  i s  o f t e n  e x c e s s i v e .  I f  
m a k i n g  h a y  i s  n o t  p o s s i b l e ,  i t  m a y  b e  p o s s i b l e  t o  g r a z e  c a t t l e  o r  h o r s e s  o n  t h e  p a s t u r e s  f o l l o w i n g  
g o a t s .

Y o u  m a y  b e  a b l e  t o  i n c o r p o r a t e  s e r i c e a  l e s p e d e z a  i n t o  y o u r  p a s t u r e  p r o g r a m  s i n c e  i t  h a s  b e e n  
s h o w n  t o  s u p p r e s s  w o r m s .  

T h e  f o u r t h  p a r t  o f  i n t e g r a t e d  p a r a s i t e  m a n a g e m e n t  i s  m o n i t o r i n g  t h e  d e g r e e  o f  i n f e c t i o n  a n d  
a p p l y i n g  c o n t r o l  ( d e w o r m i n g )  o n l y  w h e n  t h e  l e v e l  o f  i n f e c t i o n  o f  a n  a n i m a l  d e p r e s s e s  
p r o d u c t i o n .  T h i s  m a y  b e  d o n e  b y  m o n i t o r i n g  f e c a l  e g g  c o u n t s  o r  b y  e v a l u a t i n g  a n i m a l s  a t  r e g u l a r  
i n t e r v a l s  w i t h  t h e  F A M A C H A ©  c h a r t .  T h e  l a t t e r  i s  m o r e  c o n v e n i e n t ,  b u t  i s  o n l y  a p p l i c a b l e  w h e n  
t h e  B a r b e r p o l e  w o r m  i s  t h e  t a r g e t  p a r a s i t e .

F e c a l  e g g  c o u n t s  ( F E C )  c a n  b e  u s e d  t o  m o n i t o r  t h e  l e v e l  o f  w o r m  i n f e c t i o n  i n  a  h e r d .  I f  t h e  h e r d  
i s  s m a l l ,  a l l  a n i m a l s  m a y  b e  s a m p l e d  w h e r e a s  i n  a  l a r g e r  h e r d ,  a  p o r t i o n  ( 1 0 - 2 0 % )  o f  a n i m a l s  a r e  
s a m p l e d .  T h e  s a m e  a n i m a l s  s h o u l d  b e  s a m p l e d  a t  e a c h  t i m e .  W h e n  t e m p e r a t e  s p e c i e s  w o r m s  
p r e d o m i n a t e  ( c o o l e r  c l i m a t e s  a n d  a t  c o o l e r  t i m e s  o f  t h e  y e a r )  f e c a l  e g g  c o u n t s  i n  c o n j u n c t i o n  
w i t h  b o d y  c o n d i t i o n  a n d  f e c a l  c o n s i s t e n c y  ( t e m p e r a t e  w o r m s  c a u s e  d i a r r h e a  i n  v a r y i n g  d e g r e e s )  
w i l l  n e e d  t o  b e  u s e d .

O n e  s h o u l d  d e w o r m  a n i m a l s  o n l y  w h e n  t h e y  n e e d  t o  b e  d e w o r m e d ,  n o t  b e c a u s e  i t  i s  t h a t  t i m e  o f  
t h e  y e a r  o r  b e c a u s e  y o u  a r e  w o r k i n g  t h e  a n i m a l s  a n y w a y  o r  j u s t  t o  b e  s u r e  t h e r e  a r e  n o  w o r m  
p r o b l e m s .  T h e  e x c e p t i o n  t o  t h i s  w o u l d  b e  s t r a t e g i c  d e w o r m i n g  a r o u n d  k i d d i n g  t i m e  t o  g e t  
a r r e s t e d  w o r m s  a n d  s l o w  d o w n  t h e  r a t e  o f  i n f e c t i o n  f o r  l a c t a t i n g  a n i m a l s  s i n c e  t h e y  a r e  m o r e  
s u s c e p t i b l e  t o  w o r m s .  I n  s h e e p  b r e e d s  t h a t  h a v e  s i g n i f i c a n t  r e s i s t a n c e  t o  w o r m s ,  t h i s  m a y  n o t  b e  
n e c e s s a r y .  W h e n  t e m p e r a t e  s p e c i e s  o f  w o r m s  p r e d o m i n a t e  ( c o o l e r  c l i m a t e s  a n d  a t  c o o l e r  t i m e s  o f  
t h e  y e a r )  f e c a l  e g g  c o u n t s  a r e  v e r y  i m p o r t a n t  s i n c e  t h e  F A M A C H A  p r o c e d u r e  w i l l  n o t  d i a g n o s e  
t h o s e  w o r m s .
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R e d u c i n g  t h e  u s e  o f  d e w o r m e r s  w i l l  r e d u c e  t h e  r a t e  o f  d e v e l o p m e n t  o f  d e w o r m e r  r e s i s t a n c e  i n  
t h e  w o r m  p o p u l a t i o n  o n  y o u r  f a r m .  E a c h  t i m e  a  g o a t  o r  s h e e p  i s  d e w o r m e d ,  i t  s h o u l d  b e  
r e c o r d e d .  A  s m a l l  p o r t i o n  o f  y o u r  a n i m a l s  ( 2 0 - 3 0 % )  w i l l  c a r r y  a  m a j o r  p o r t i o n  o f  t h e  w o r m s  
( 7 0 - 8 0 % ) ,  p r e s u m a b l y  b e c a u s e  t h e i r  i m m u n e  s y s t e m  i s  g e n e t i c a l l y  w e a k  f o r  r e s i s t i n g  w o r m s .  
T h e s e  a n i m a l s  a r e  p r o d u c i n g  m o s t  o f  t h e  e g g s  a n d  l a r v a e  f o r  i n f e c t i n g  t h e  r e s t  o f  t h e  h e r d .  I f  
w e  i d e n t i f y  a n d  c u l l  t h e s e  a n i m a l s ,  w e  w i l l  s u b s t a n t i a l l y  r e d u c e  o u r  w o r m  p r o b l e m s .

T h e  n e x t  s t e p  i s  e v a l u a t i o n  o f  h o w  y o u r  p a r a s i t e  c o n t r o l  m a n a g e m e n t  p r o g r a m  i s  w o r k i n g .  I f  
v e r y  m a n y  a n i m a l s  n e e d  d e w o r m e d  i n  a n y  y e a r ,  y o u  s h o u l d  d e t e r m i n e  w h y .  O n c e  t h e  r e a s o n s  
a r e  i d e n t i f i e d ,  m o d i f y  y o u r  p a r a s i t e  c o n t r o l  p r o g r a m  a c c o r d i n g l y .  A s  y o u r  p a r a s i t e  
m a n a g e m e n t  p r o g r a m  g e t s  b e t t e r  a n d  y o u r  g e n e t i c  b a s e  o f  t h e  f l o c k  o r  h e r d  b e c o m e s  m o r e  
r e s i s t a n t  t o  w o r m s ,  l e s s  d e w o r m i n g  w i l l  b e  n e c e s s a r y .  H o w e v e r ,  c o n t i n u e  t o  b e  c a u t i o u s ,  
b e c a u s e  w e a t h e r  c o n d i t i o n s  c h a n g e  w i t h i n  a  y e a r  a n d  f r o m  y e a r  t o  y e a r ,  a n d  c a n  i n c r e a s e  
p a r a s i t e  c h a l l e n g e .  T h e  i n t r o d u c t i o n  o f  n e w  a n i m a l s  c a n  c r e a t e  a n  a d d i t i o n a l  c h a l l e n g e .
M a n a g e m e n t  c h a n g e s  r e l a t e d  t o  p a s t u r e  m a n a g e m e n t ,  s t o c k i n g  r a t e ,  p l a n e  o f  n u t r i t i o n  m a y  
i n c r e a s e  w o r m  p r o b l e m s ,  e v e n  r e s u l t i n g  i n  t h e  d e a t h  o f  a n i m a l ( s )  i f  w e  b e c o m e  c o m p l a c e n t .

F i v e  s t e p s  o f  I n t e g r a t e d  P a r a s i t e  C o n t r o l

1 ) I d e n t i f y  w o r m ( s )  c a u s i n g  a n i m a l  p r o d u c t i o n  p r o b l e m s  ( m o r b i d i t y ,  m o r t a l i t y  a n d  r e d u c e d  
p r o d u c t i o n ) .  I n  t h e  S o u t h e a s t  U S ,  i t  w i l l  b e  t h e  B a r b e r p o l e  w o r m .

2 )  L e a r n  a s  m u c h  a s  y o u  c a n  a b o u t  t h e  b i o l o g y  o f  t h e  w o r m  c a u s i n g  p r o b l e m s  s o  t h a t  y o u  c a n  
u t i l i z e  m a n a g e m e n t  p r a c t i c e s  w h i c h  s u p p r e s s  p a r a s i t e  r e p r o d u c t i o n  a n d  d e v e l o p m e n t . .
E v a l u a t e  t h e  i m p a c t  o f  y o u r  s t a n d a r d  m a n a g e m e n t  p r a c t i c e s  o n  w o r m s  a n d  r e v i s e  a s  n e c e s s a r y .

3 )  P l a n  w h a t  m a n a g e m e n t  p r a c t i c e s  a p p l i c a b l e  t o  y o u r  o p e r a t i  o n .  S t i c k  t o  y o u r  p l a n  u n l e s s  i t  
i  s  o b v i o u s l y  n o t  w o r k i n g .

4 )  E v a l u a t e  t h  e  w o r m  s t a t u s  o f  a n i m a l s .  U s e  e i t h e r  f e c a l  e g g  c o u n t s  o r  t h e  F A M A C H A  s y s t e m .  
D e w o r m  o n l y  a n i  m a l s  t h o s e  t h a t  n e e d  t o  b e  d e w o  r m e d .

5 )  R e - e v a l u a t e  y o  u r  w o r m  p r o b l e m s  a n d  d e t e r m i n e  w h i c h  m a n a g e m e n t  n e e d s  t o  b e  c h a n g e d  t o  
c o n t r o l  w o r m s .  R e v i s e  y o u r  p a r a s i t e  c o n t r o l  p l a n  f o r  n e x t  y e a r .

FAMACHA

T h e  e a s i e s t  w a y  t o  m o n i t o r  t h e  n e e d  f o r  d e w o r m i n g  i s  t o  u s e  t h e  F A M A C H A ©  c h a r t  i f  t h e  
B a r b e r p o l e  w o r m  i  s  t h e  p r o b l e m  s p e c i e s .

T h e  F A M A C H A ©  c h a r t  w a s  d e v e l o p e d  i n  S o u t h  A f r i c a  i n  r e s p o n s e  t o  d e w o r m e r  r e s i s t a n c e  t h a t  
w a s  c a u s i n g  m a j  o r  p r o b l e m s  i n  s h e e p  p r o d u c t i o n  s y s t e m s .  T h e  n a m e  o f  t h e  c h  a r t  i s  a n  
a c r o n y m  f r o m  t h e  n a m e  o f  a  f a m o u s  S o u t h  A f r i c a n  p a r a s i t o l o g i s t  D r .  F a f a  M a l a n  w i t h  c h a r t  
a d d e d  t o  
g e t  F A M A C H A .  A  l t h o u g h  o r i g i n a l l y  d e v e l o p e d  f o r  u s e  i n  s h e e p  a n d  i t  w a s  s u c c e s s f u l l y  
v a l i d a t e d  f o r  u s e  i n  g o a t s  i n  t h e  U S A  t h r o u g h  r e s e a r c h  s u p p o  r t  f r o m  S o u t h e r n  S A R E .  T h e  
v a l i d a t i o n  e x e r c i s e  d i d  i n c l u d e  s h e e p  a s  w e l l  a  s  g o a t s  a n d  i n v o l v e d  s e v e r a l  o f  t h e  i n s t i t u t i o n s  
t h a t  a r e  c u r r e n t l y  a  p a r t  o f  S C S R P C .  T h i s  p a r a s i  t e  m a n a g e m e n t  t o o l  c o n s i s t s  o f  a  c o l o r  c h  a r t  
f o r  c o m p a r i s o n  o  f  e y e  m u c o u s  m e m b r a n e  c o l o r  a n d  r u l e s  f o r  p r o p e r  u s e  o f  t h e  c h a r t .  F i g u r e  1  
s h o w s  a  p i c t u r e  o f  t h e  F A M A C H A  c h a r t  ( a c t u a l  c h a r t  i s  i n  c o l o r ) .
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F A M A C H A  i s  a n  i m p o r t a n t  t o o l  i n  a n  i n t e g r a t e d  p a r a s i t e  m a n a g e m e n t  p r o g r a m .  I t  i d e n t i f i e s  
a n i m a l s  t h a t  h a v e  a  h i g h  e n o u g h  l e v e l  o f  t h e  B a r b e r p o l e  w o r m  i n f e c t i o n  t o  r e d u c e  a n i m a l  
p r o d u c t i v i t y .  O n l y  t h o s e  i n d i v i d u a l s  n e e d  t o  b e  d e w o r m e d .  S i n c e  t h e  B a r b e r p o l e  w o r m  s u c k s  
b l o o d ,  t h e  o f  r e s u l t a n t  d e g r e e  o f  a n e m i a .  w i l l  c a u s e  l o s t  p r o d u c t i o n  o r  e v e n  d e a t h  o f  t h e  a n i m a l .  
A n e m i a  i s  r e f l e c t e d  i n  t h e  c o l o r  o f  t h e  m u c o u s  m e m b r a n e s  i . e .  a  h e a l t h y  r e d d i s h - p i n k  c o l o r  
r e f l e c t i n g  n o  a n e m i a ,  w h e r e a s  p a l e  m u c o u s  m e m b r a n e s  r e f l e c t  a  d e g r e e  o f  a n e m i a .

B y  m o n i t o r i n g  t h e  d e g r e e  o f  a n e m i a , ( u s i n g  e y e  m u c o u s  m e m b r a n e  c o l o r  a s  a n  i n d i c a t o r )  w e  c a n  
i d e n t i f y  a n i m a l s  t h a t  n e e d  t o  b e  d e w o r m e d  t o  p r e v e n t  a  l o s s  i n  a n i m a l  p r o d u c t i o n  a n d  t o  p r e v e n t  
d e a t h .  U s u a l l y  o n l y  a  p o r t i o n  o f  t h e  a n i m a l s  i n  a  h e r d  n e e d  d e w o r m e d .  T h e  r e m a i n d e r  o f  a n i m a l s  
a r e  n o t  d e w o r m e d  w h i c h  r e d u c e s  t h e  d e v e l o p m e n t  o f  d e w o r m e r  r e s i s t a n c e .  T h i s  a l s o  r e d u c e s  
d e w o r m e r  e x p e n s e .

M u c o u s  m e m b r a n e s  t h a t  a r e  r e a d i l y  o b s e r v e d  a r e  l o c a t e d  o n  t h e  i n s i d e  o f  t h e  e y e l i d ,  t h e  g u m s  
( d i f f i c u l t  t o  g a u g e  a n e m i a  i n  a n i m a l s  w i t h  p i g m e n t e d  g u m s )  a n d  i n s i d e  t h e  v u l v a  ( o f t e n  c h e c k e d  
b y  d a i r y  g o a t  p e o p l e  w h e n  a n i m a l s  a r e  b e i n g  m i l k e d  o n  a  m i l k  s t a n d ) .

T h e  F A M A C H A ©  s y s t e m  w a s  d e v e l o p e d  b a s e d  o n  t h e  e y e  m u c o u s  m e m b r a n e ,  w h i c h  i s  o n  t h e  
i n s i d e  o f  t h e  l o w e r  e y e l i d  w h e r e  i t  t o u c h e s  t h e  e y e b a l l .  I t  i s  c o n v e n i e n t  t o  s e e  t h e  m e m b r a n e  b y  
h o l d i n g  t h e  a n i m a l = s  h e a d ,  s l i g h t l y  p r e s s i n g  d o w n  o n  t h e  t o p  o f  t h e  e y e b a l l  ( c a u s e s  t h i r d  e y e l i d  
t o  s t a y  o u t  o f  w a y ) ,  a n d  p u l l i n g  d o w n  o n  t h e  s k i n  i m m e d i a t e l y  b e l o w  t h e  e y e b a l l .  T h e  l o w e r  
e y e l i d  w i l l  r o l l  o u t  a n d  c a n  b e  r e a d i l y  c o m p a r e d  t o  t h e  F A M A C H A ©  c h a r t .

B y  u s i n g  a  s e r i e s  o f  c o l o r  c h i p s  t o  m a t c h  m u c o u s  m e m b r a n e  c o l o r ,  w e  c a n  d e t e r m i n e  t h e  d e g r e e  
o f  a n e m i a  a n d  c o n s e q u e n t l y ,  w h e t h e r  a n  a n i m a l  n e e d s  t o  b e  d e w o r m e d .  S i n c e  t h e  B a n k r u p t  w o r m
a n d  B r o w n  s t o m a c h  w o r m  d o  n o t  s u c k  b l o o d ,  F A M A C H A ©  w i l l  n o t  b e a n  e f f e c t i v e  i n d i c a t o r  f o r
c o n t r o l l i n g  t h e s e  s p e c i e s  o f  w o r m s .  T h e s e  w o r m s  a r e  m o r e  p r e v a l e n t  d u r i n g  c o o l e r  t i m e s  o f  t h e
y e a r  a n d  n e e d  t o  b e  m o n i t o r e d  w i t h  f e c a l  e g g  c o u n t s  o r  m o n i t o r i n g  a n i m a l s  f o r  d i a r r h e a .  Y o u r
l o c a l  v e t e r i n a r i a n  o r  a n i m a l  e x t e n s i o n  s p e c i a l i s t  s h o u l d  b e  a b l e  t o  h e l p  y o u  i d e n t i f y  t i m e s  o f  t h e
y e a r  w h e n  t h e s e  w o r m  s p e c i e s  a r e  m o r e  p r e v a l e n t .

T h e  F A M A C H A ©  c h a r t  w a s  o r i g i n a l l y  b r o u g h t  i n t o  t h e  U S  b y  t h e  S o u t h e r n  C o n s o r t i u m  f o r  S m a l l  
R u m i n a n t  P a r a s i t e  C o n t r o l .  T h e  a g r e e m e n t  w a s  t h a t  t h e  c h a r t  c o u l d  o n l y  b e  s o l d  t o  E x t e n s i o n  
E d u c a t o r s ,  a g r i c u l t u r a l  t e a c h e r s  a n d  p r o d u c e r s  w h o  h a d  c o m p l e t e d  h a n d s - o n  t r a i n i n g  f o l l o w i n g  
t h e  s p e c i f i e d  c u r r i c u l u m  ( S o m e  e x c e p t i o n s  m a d e  f o r  v e t e r i n a r i a n s  a n d  E x t e n s i o n  S p e c i a l i s t s  w h o  
a l r e a d y  h a d  t h e  p r e r e q u i s i t e  t r a i n i n g ) .  T r a i n i n g  s e s s i o n s  a r e  p o s t e d  t o  t h e  w e b s i t e  
( w w w . a c s r p c . o r g )  a s  w e l l  a s  f u r t h e r  i n f o r m a t i o n  a b o u t  t h e  F A M A C H A ©  c h a r t .  M o s t  s t a t e s  h a v e  
q u a l i f i e d  t r a i n e r s  w h i c h  c a n  b e  i d e n t i f i e d  t h r o u g h  y o u r  s t a t e  s h e e p  o r  g o a t  e x t e n s i o n  s p e c i a l i s t .  
S o m e  t r a i n e r s  a r e  l i s t e d  o n  t h e  A C S R P C  w e b  s i t e .

T h e  F A M A C H A ©  c h a r t  i s  s m a l l  e n o u g h  t o  b e  f a s t e n e d  t o  t h e  b a c k  o f  t h e  h a n d  f o r  r e a d y  
c o m p a r i s o n  w h e n  t h e  l o w e r  e y e l i d  i s  p u l l e d  d o w n .  T h e  c h a r t  i s  c a l i b r a t e d  f o r  o b s e r v i n g  t h e  e y e  
o f  t h e  a n i m a l  i n  d i r e c t  s u n l i g h t  ( t h e  t y p e  o f  l i g h t  m a y  a f f e c t  a p p e a r a n c e  o f  c o l o r ) .  A n i m a l s
s h o u l d  b e  o b s e r v e d  i n  d i r e c t  s u n l i g h t  a n d  m a t c h e d  t o  t h e  c h a r t .  C o l o r  m e m o r y  i s  n o t  a s  g o o d  a s
a  p e r s o n  t h i n k s .  T h e r e f o r e ,  t h e  c h a r t  s h o u l d  a l w a y s  b e  u s e d  f o r  m a t c h i n g  c o l o r s .  I f  t h e  a n i m a l ' s
e y e  c o l o r  i s  i n  b e t w e e n  t w o  c h i p s ,  s c o r e  a s  t h e  l i g h t e r  c h i p  ( h i g h e r  n u m b e r ) .

W h e n  s c o r i n g  e y e s ,  o n e  s h o u l d  r e m e m b e r  t h a t  s o m e  e n v i r o n m e n t a l  f a c t o r s  c a n  a f f e c t  e y e  c o l o r  
a n d  m a k e  t h e  e y e  a p p e a r  r e d d e r  a n d  m a k e  t h e  a n i m a l  n o t  a p p e a r  a n e m i c .  F a c t o r s  i n c l u d e  h o t  
a n d / o r  d u s t y  c o n d i t i o n s  w h i c h  c a n  i r r i t a t e  t h e  e y e s ,  i n f e c t i o u s  e y e  d i s e a s e s  ( p i n k  e y e )  a n d  
f e v e r .  I n  a d d i t i o n ,  r e m e m b e r  t h a t  t h e r e  c a n  b e  o t h e r  c a u s e s  o f  a n e m i a  b e s i d e s  t h e  B a r b e r p o l e  
w o r m  a n d  d e w o r m i n g  w i l l  n o t  f i x  t h o s e  a n e m i a s .  O t h e r  c a u s e s  i n c l u d e s  l i v e r  f l u k e s  ( m o s t  l i k e l y  
a  p r o b l e m  i n  t h e  G u l f  C o a s t  a n d  N o r t h w e s t e r n  S t a t e s ) ,  s u c k i n g  l i c e ,  n u t r i t i o n a l  d e f i c i e n c y ,  
b a c t e r i a l  a n d  v i r a l  i n f e c t i o n s .
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T h e  f r e q u e n c y  o f  c h e c k i n g  e y e s  w i l l  v a r y  w i t h  h o w  s u i t a b l e  e n v i r o n m e n t a l  c o n d i t i o n s  a r e  f o r  t h e  
B a r b e r p o l e  w o r m  a n d  a g e  a n d  c l a s s  o f  t h e  a n i m a l .  Y o u n g  a n i m a l s  n e e d  t o  b e  c h e c k e d  e v e r y  t w o  
w e e k s  b e c a u s e  t h e y  a r e  m o r e  s u s c e p t i b l e  t o  w o r m s .  I n  t h e  s p r i n g ,  s u c h  a s  a r o u n d  k i d d i n g  t i m e ,  
o n e  m a y  o n l y  c h e c k  e v e r y  3 - 4  w e e k s ,  b u t  w h e n  t h e  w e a t h e r  w a r m s  u p  a n d  y o u  h a v e  r a i n ,  y o u
m a y  n e e d  t o  c h e c k  a s  f r e q u e n t l y  a s  w e e k l y .

M a n y  p r o d u c e r s  w i l l  o n l y  n e e d  t o  c h e c k  e v e r y  t w o  w e e k s  e x c e p t  w h e n  i t  i s  w a r m  a n d  r a i n y  w h e n  
t h e y  n e e d  t o  g o  t o  w e e k l y  e y e  e x a m i n a t i o n .  W i t h  l a r g e  h e r d s  o f  g o a t s ,  a  r a n d o m  s a m p l e  m a y  b e  
c h e c k e d  ( d o n t  f o r g e t  t h a t  a n i m a l s  t h a t  a r e  a n e m i c  a r e  o f t e n  a t  t h e  e n d  o f  t h e  l i n e  b e c a u s e  t h e y  
m o v e  s l o w e r  d u e  t o  a n e m i a )  a n d  i f  8 0 %  a r e  1  a n d  2 ' s  a n d  t h e r e  a r e  n o  4 ' s  o r  5 ' s  t h e n  t h e  h e r d  i s  
a s s u m e d  O K .  I f  t h e r e  a r e  4 ' s  a n d  5 ' s  o r  m o r e  t h a n  1 0 %  o f  t h e  h e r d  i s  a  3 ,  t h e n  t h e  w h o l e  h e r d  
s h o u l d  b e  e x a m i n e d .

S h e e p  o r  g o a t s  t h a t  s c o r e  a  4  o r  5  ( p a l e )  n e e d  t o  b e  d e w o r m e d  a n d  t h e  r e s t  t u r n e d  b a c k  t o  t h e  
p a s t u r e .

H o w e v e r ,  w h e n  o v e r  1 0 %  o f  t h e  f l o c k  a r e  d e w o r m e d ,  t h e  3 ' s  s h o u l d  a l s o  b e  d e w o r m e d  b e c a u s e  
p a s t u r e  c o n t a m i n a t i o n  i s  b u i l d i n g  a n d  t h e  3 ' s  w i l l  n e e d  d e w o r m e d  s h o r t l y .  T h e  f l o c k  s h o u l d  b e  
r o t a t e d  t o  a  n e w  p a s t u r e  s i n c e  p r e s e n t  p a s t u r e  h a s  b e c o m e  h i g h l y  c o n t a m i n a t e d  w i t h  i n f e c t i o u s  
l a r v a e .  I n  a d d i t i o n ,  p r e g n a n t  a n i m a l s ,  l a c t a t i n g  a n i m a l s  a n d  a n i m a l s  u n d e r  a  y e a r  o f  a g e  s h o u l d
b e  d e w o r m e d  w h e n  t h e y  a r e  3 ' s  s i n c e  t h e i r  i m m u n e  s y s t e m  i s  n o t  f u l l y  f u n c t i o n a l .  A n i m a l s  w i t h
b o t t l e  j a w  ( s w e l l i n g  u n d e r  t h e  c h i n  c a u s e d  b y  e d e m a )  s h o u l d  b e  d e w o r m e d  a n d  a n i m a l s  t h a t  l a g
b e h i n d  t h e  r e s t  o f  t h e  h e r d  o r  t h o s e  t h a t  l o o k  w o r m y  s h o u l d  b e  d e w o r m e d .

I t  i s  i m p o r t a n t  t o  k n o w  t h a t  t h e  d e w o r m e r  t h a t  y o u  a r e  u s i n g  w o r k s .  T h e  b  e s t  w a y  t o  
d e t e r m i n e  t h i s  i s  t o  t a k e  a  f e c a l  s a m p l e  b e f o r e  d e w o r m i n g  o n  s e v e r a l  a n i m a l s  t h e n  d e w o r m  
t h o s e  a n i m a l s .  T a  k e  a n o t h e r  f e c a l  s a m p l e  7 - 1 4  d a y s  l a t e r  o n  t h e  s a m e  a n i m a l s  f o r  a  f e c a l  e g g  
c o u n t .  T h  e r e  s h o u l d  b e  l e s s  t h a n  1 5 %  o f  t h  e  e g g s  i n  t h e  s e c o n d  f e c a l  c o u n t  a s  c o m p a r e d  t o  t h e  
f i r s t  c o u n t .  I f  t h e r e  a r e  m o r e  t h  a n  1 5 %  o f  t h  e  e g g s  i n  t h e  s e c o n d  f e c a l  e g g  c o u n t  a s  c o m p a r e d  
t o  t h e  f i r s t  o n e ,  t h e  d e w o r m e r  i s  n o t  e f f e c t i v e  i n  y o u r  h e r d  o r  f l o c k .  T h e  d e w o r m e r  s h o u l d  b e  
c h a n g e d  a n d  b e  
s u r e  t o  v e r i f y  t h  a t  t h e  n e w  d e w o r m e r  i s  w o r k i n g  f o r  y o u r  s h e e p / g o a t s .

F e c a l  E g g  c o u n t s

* s o u r c e : I m p r o v i n g  S m a l l  R u m i n a n t  P a r a s i t e  C o n t r o l  i n  N e w  E n g l a n d

U S D A  S u s t a i n a b l e  A g r i c u l t u r e  R e s e a r c h  a n d  E d u c a t i o n  P r o g r a m  ( L N E 1 0 - 3 0 0 )

T h e  u s e  o f  f e c a l  e g g  c o u n t s  i  s  a  n e c e s s a r y  t o o l  o f  a  p a r a  s i t e  c o n t r o l  p r o  g r a m .  I t  i s  t h e  b e s t  
a n d  q u i c k e s t  w a y  t o  d e t e r m i n e  i f  y o u r  d e w o r m e r  i s / i s n ' t  w o r k i n g .  I t  i s  a l s o  t h e  o n l y  w a y  t o  
r e a l l y  t e l l  t h e  l e v e l  o f  i n f e c t i  o n  o f  t h e  B r o w n  s t o m a c h  w o r m  o r  t h  e  B a n k r u p t  w o r m  s i n c e  
t h e s e  w o r m s  d o  n o t  c a u s e  a n e m i a  ( t h e y  d o  c a u s e  d i a r r h e a  t h o u g h )  w h i c h  i s  m o n i t o  r e d  t h r o u g h  
t h  e  F A M A C H A  s y s t e m .  Y o u  c a n  l e a r n  t o  d o  y o u r  o w n  f e c a l  e g g  c o u n t s  r a t h e r  e a s i l y .

T h e  m o s t  c o m m o n  a n d  e f f i c i e n t  w a y  t o  o b t a i n  f e c a l  e g g  c o u n t s  f o r  s h e e p ,  g o a t s ,  y o u n g  c a t t l e  
a n d  h o r s e s  i s  t o  u s e  t h e  M o d i f i e d  M c M a s t e r  T e s t .   T h i s  i s  a  f l o t a t i o n  t e s t  t h a t  s e p a r a t e s  
p a r a s i t e  e g g s  f r o m  d e b r i s  b a s e d  o n  d e n s i t y ;  t h  e  e g g s  f l o a t  t o  t h e  s u r f a c e  o f  t h e  c o u n t i n g  
c h a m b e r .   T h i s  t e s t  u s e s  a  s p e c i  a l  m i c r o s c o p e  s l i d e  w i t h  a  g r i d ,  w h i c h  m a k e s  c o u n t i n g  e a  s i e r  
( F i g u r e  1 ) .    M a n u r e  a n d  f l o t a t i o n  f l u i d  i s  m e a s u r e d  a n d  m i x e d  a n d  

o n l y  a  s m a l l  p o r t i o n  o f  t h e  t o t a l  m i x t u r e  i s  c o u n t e d .  A
c a l c u l a t i o n  i s  p e r f o r m e d  t o  d e t e r m i n e  t h e  n u m b e r  o f  e g g s /
g r a m  i n  t h e  m a n u r e .   T h i s  t e c h n i q u e  c a n  b e  u s e d  t o  c o u n t
s t r o n g y l i d  ( a l s o  c a l l e d  s t r o n g y l e  o r  t r i c h o s t r o n g y l e )  e g g s ,
i n c l u d i n g  t h o s e  o f  t h e  b a r b e r  p o l e  w o r m  ( H .  c o n t o r t u s ) .

F i g u r e  1 .   M c M a s t e r  m i c r o s c o p e  s l i d e .  
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F e c a l  E g g  C o u n t i n g  S u p p l y  L i s t : 
• S c a l e  t o  w e i g h  f e c a l  s a m p l e .   S c a l e  m u s t  w e i g h  i n  0 . 1  g r a m  i n c r e m e n t s ;  a  d i g i t a l  k i t c h e n
s c a l e  c o u l d  b e  u s e d .
• T w o  p a p e r  o r  p l a s t i c  c u p s ,  a t  l e a s t  5  o u n c e s
• F e c a l  f l o t a t i o n  s o l u t i o n  ( c a n  b e  F e c a s o l ® ,  a  c o m m e r c i a l l y  a v a i l a b l e  s o l u t i o n ,  s u g a r
s o l u t i o n ,  o r  a  s a t u r a t e d  s o l u t i o n  o f  p i c k l i n g  s a l t  ( N a C l )  o r  E p s o m  s a l t s  ( M g S O 4 )  -  s e e
p r o c e d u r e  n o t e s  o n  h o w  t o  m a k e  t h i s  s o l u t i o n . )
• D i s p e n s e r  b o t t l e ,  m e a s u r i n g  c u p  o r  l a r g e  s y r i n g e  f o r  m e a s u r i n g  f l o t a t i o n  s o l u t i o n
• T o n g u e  d e p r e s s o r  /  c r a f t  s t i c k  o r  s p o o n  f o r  m i x i n g
• S t r a i n i n g  t e c h n i q u e  –  t h i s  c a n  b e  a  t e a  s t r a i n e r ;  u n f o l d e d  g a u z e  4 ”  X  4 ”  p a d s  o r  s q u a r e s ;
o r  c h e e s e  c l o t h  c u t  i n t o  s q u a r e s  ( 6 ”  s q u a r e s  p r e f e r r e d )
• 2 - c h a m b e r  M c M a s t e r  s l i d e s .   S e e  p r o c e d u r e  n o t e s  f o r  m o r e  i n f o r m a t i o n  i n c l u d i n g
s u p p l i e r s .
• 1  m l  s y r i n g e ,  o r  e y e  d r o p p e r ,  o r  t r a n s f e r   p i p e t t e  f o r  f i l l i n g  s l i d e
• C o m p o u n d  m i c r o s c o p e  w i t h  i n t e r n a l  l i g h t  s o u r c e ,  m o v e a b l e  s t a g e  a n d  4 X  a n d  1 0 X
o b j e c t i v e  l e n s e s .   A  b i n o c u l a r  m i c r o s c o p e  i s  m o r e  c o m f o r t a b l e  t h a n  a  m o n o c u l a r  s c o p e ,  b u t
n o t  e s s e n t i a l .
• T i m e r

F e c a l  C o l l e c t i o n  S u p p l y  L i s t :
• E x a m  g l o v e s  ( p o w d e r  f r e e  i s  b e s t )
• L a b e l s  ( 1 ”  x  3 ” )  t o  i d e n t i f y  s a m p l e
• P e r m a n e n t  m a r k e r

• K Y  J e l l y  /  l u b r i c a n t
• C o n t a i n e r  w i t h  c o o l e r / i c e  p a c k s
• R e f r i g e r a t o r

Collecting a fecal sample: 

1. Put on a clean glove.  Apply a nickel size amount of water or water-based lubricant
to index and middle fingers.

2. Insert index and middle fingers into the rectum of the animal, one finger at a
time.  No need to go very deep.  Spread fingers to allow air into the rectum.  The
air duplicates fullness in the rectum and a wave of muscular movement will often
move feces out into your hand.

3. Remove ~4 grams of fecal matter.  A good sized adult pellet is about 1 gram.

4. Peel the glove off your hand keeping the fecal sample encased within it.

5. Squeeze as much air as possible out of the glove.  Twist the wrist portion of the
glove and fasten with a label (farm and animal ID) making sure the label sticks to
itself, as it won’t stick to the glove. You can also twist and tie off the glove and
label the glove itself with an indelible marker.

Step 1

Step 2
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Step 3

Step 4Step 4

Step 5

S t o r e  t h e  s a m p l e  i n  t h e  r e f r i g e r a t o r  u n t i l  i t  c a n  b e  a n a l y z e d  
( t h e  s o o n e r  t h e  b e t t e r ,  b u t  s a m p l e s  c a n  b e  s t o r e d  i n  t h e  
r e f r i g e r a t o r  f o r  a  w e e k ) .   I f   y o u  a r e  c o l l e c t i n g  m a n y  s a m p l e s  
a t  o n e  t i m e ,  h a v e  a  c o o l e r  w i t h  i c e  o n   h a n d  t o  k e e p  t h e  
s a m p l e s  c o o l  u n t i l  y o u  c a n  g e t  t h e m  i n t o  a   r e f r i g e r a t o r .

D o n ’ t  u s e  t h i s  c o l l e c t i o n  m e t h o d  t o  s a m p l e  v e r y  y o u n g  
a n i m a l s .   I f   y o u  c a n ’ t  i n s e r t  y o u r  f i n g e r s  d o n ' t  f o r c e  t h e m .   
A n o t h e r  o p t i o n  i s  t o   c o l l e c t  a  s a m p l e  i m m e d i a t e l y  a f t e r  i t  h a s  
b e e n  n a t u r a l l y  d e p o s i t e d  b y  t  h e  a n i m a l .   R e c t a l  f e c a l  s a m p l e  
c o l l e c t i o n  i s  m o s t  s u c c e s s f u l  w h e n  t  h e  a n i m a l s  h a v e  b e e n  
r e s t i n g  f o r  a  w h i l e ,  s o  i f  y o u  n e e d  t o  p e n  t h e m   u p  t o  d o  t h e  
c o l l e c t i o n ,  l e t  t h e m  r e s t  t h e r e  f o r  a  c o u p l e  o f  h o u r s  b e f o r e   
c o l l e c t i n g  t h e  s a m p l e s  i f  p o s s i b l e .

P e r f o r m i n g  f e c a l  e g g  c o u n t  t e s t :



Page 21 MYOTONIC GOAT REVIEW 

1 .  L a b e l  t w o  c u p s  w i t h  a n i m a l  I D  a s  w e l l  a s  f a r m  I D  ( i f  n e e d e d ) .
2 .  T a r e  o n e  l a b e l e d  c u p  o n  s c a l e .
3 .  I f  m a n u r e  i s  p e l l e t e d ,  c r u s h  t h e  p e l l e t s  i n  t h e
g l o v e  a n d  k n e a d  t h e  m a n u r e  i n  g l o v e  t o  m i x .
C u t  o f f  f i n g e r t i p  o f  g l o v e  c o n t a i n i n g  f e c e s  t o
a c c e s s  f e c a l  p e l l e t s ,  m a k i n g  s u r e  t o  l e a v e
l a b e l  i n t a c t .

Step 3.  Kneading manure in glove to mix fecal sample. 

4 .  M e a s u r e  t w o  g r a m s  o f  f e c a l  p e l l e t s  i n t o  c u p  o n  s c a l e .
5 .  D i s p e n s e  2 8  m l  f l o t a t i o n  s o l u t i o n  i n t o  t h e  c u p ,  m i x  a n d  l e t  s o a k  f o r  a p p r o x i m a t e l y  5  m i n u t e s .
* S e e  f o l l o w i n g  n o t e s  o n  f l o t a t i o n  s o l u t i o n  f o r  h o w  t o  m a k e  u p  y o u r  o w n  s a t u r a t e d  s a l t  s o l u t i o n .
6 .  O n c e  y o u  a r e  c o n f i d e n t  i n  t h e  p r o c e d u r e  y o u  c a n  w e i g h  o u t  m u l t i p l e  s a m p l e s ,  a d d  f l o t a t i o n
s o l u t i o n  a n d  m i x  u n t i l  6 - 1 0  s a m p l e s  a r e  s e t  u p .
7 .  R e t u r n  t o  t h e  f i r s t  s a m p l e  a n d  m i x  a g a i n .   P l a c e  t e a  o r  f a b r i c  s t r a i n e r  o n  t o p  o f  t h e  s e c o n d  c u p
( d o n ’ t  s t r e t c h  f a b r i c  t i g h t  a c r o s s  t h e  c u p ) .   P o u r  t h e  m i x t u r e  o f  f e c e s  a n d  f l o t a t i o n  s o l u t i o n
t h r o u g h ,  p r e s s i n g  f l u i d  t h r o u g h  w i t h  t h e  t o n g u e  d e p r e s s o r .
8 .  I m m e d i a t e l y ,  f i l l  b o t h  c h a m b e r s  o f  t h e  M c M a s t e r  s l i d e  u s i n g  a  t r a n s f e r  p i p e t t e ,  e y e  d r o p p e r ,
o r  s y r i n g e .   I f  l a r g e  b u b b l e s  a r e  p r e s e n t ,  e m p t y  t h e  s l i d e  a n d  r e f i l l .   E v e n  i f  a  l a r g e  b u b b l e  i s  n o t
a c t u a l l y  u n d e r  t h e  g r i d ,  t h e  s l i d e  s h o u l d  b e  r e f i l l e d .   F i l l  t h e  e n t i r e  c h a m b e r ,  n o t  j u s t  t h e  a r e a
u n d e r  t h e  g r i d .

Step 8.  Filling the first chamber of the 
McMaster slide using a transfer 
pipette. 

9 .  S e t  s l i d e  a s i d e  f o r  a t  l e a s t  5  m i n u t e s  t o  a l l o w  p a r a s i t e  e g g s  t o  f l o a t  t o  t h e  s u r f a c e .    R e a d  s l i d e s  
w i t h i n  a b o u t  a n  h o u r  o f  f i l l i n g  t h e  s l i d e .   I f  s l i d e s  a r e  l e f t  t o o  l o n g ,  f l u i d  e v a p o r a t e s  a n d  s a l t  
c r y s t a l s  f o r m .
1 0 .  P l a c e  M c M a s t e r  s l i d e  o n t o  t h e  m i c r o s c o p e  s t a g e .
1 1 .  B r i n g  t h e  g r i d  l i n e s  o n  t h e  M c M a s t e r  s l i d e  i n t o  f o c u s  u s i n g  t h e  l o w  p o w e r  ( 4 X )  o b j e c t i v e  a n d  
t h e  c o a r s e  a d j u s t  k n o b .   T u r n  t o  t h e  1 0 X  o b j e c t i v e  a n d  r e f o c u s  g r i d  l i n e s  u s i n g  t h e  f i n e  a d j u s t  
k n o b .  Y o u  c a n  a l s o  f o c u s  o n  t h e  a i r  b u b b l e s .

Step 11.  Bringing the grid lines on the 
McMaster slide into focus. 
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1 2 .  C o u n t  a l l  e g g s  i n s i d e  o f  t h e  g r i d  a r e a s  u s i n g  t h e  1 0 X  o b j e c t i v e  ( i n c l u d e  e g g s  o n  t h e  g r i d  l i n e  i f  
g r e a t e r  t h a n  ½  o f  e g g  i n s i d e  g r i d )  i n  b o t h  c h a m b e r s .

1 3 .  A l w a y s  s t a r t  a t  t h e  s a m e  p o i n t  o n  t h e  M c M a s t e r  s l i d e  ( f o r  e x a m p l e ,  t o p  l e f t  o r  b o t t o m  r i g h t ) .  
T h a t  w a y ,  y o u  w o n ’ t  l o s e  t r a c k  o f  w h e t h e r  y o u  h a v e  c o u n t e d  o n l y  o n e  o r  b o t h  c h a m b e r s .
1 4 .  C o u n t  o n l y  s t r o n g y l i d  e g g s  ( o v a l  s h a p e d ,  ~ 8 0 - 9 0  m i c r o n s  l o n g ) .   Q u a n t i f y  N e m a t o d i r u s  e g g s  
s e p a r a t e l y  a s  t h e y  c a n  b e  c l e a r l y  d i s t i n g u i s h e d .   O t h e r  p a r a s i t e s  p r e s e n t  s h o u l d  b e  r e c o r d e d  a n d  
m a y  b e  c o u n t e d  i f  d e s i r e d ,  b u t  n u m b e r s  a r e  o f t e n  d i f f i c u l t  t o  i n t e r p r e t .   
1 5 .  C o u n t  b o t h  c h a m b e r s .   

T o t a l  e g g  c o u n t :  ( c h a m b e r  1  +  c h a m b e r  2 )  *  5 0  =  e g g s  p e r  g r a m  ( E P G )   

T h i s  m u l t i p l i c a t i o n  f a c t o r  o f  5 0  i s  s p e c i f i c  t o  t h e  r a t i o  o f  f e c e s  ( 2  g r a m s )  t o  f l o t a t i o n  s o l u t i o n  ( 2 8  
m l )  d e s c r i b e d  i n  t h i s  p r o c e d u r e .   E a c h  e g g  o b s e r v e d  r e p r e s e n t s  5 0  e g g s / g r a m  t h e r e f o r e ,  t h i s  
p r o c e d u r e  w i l l  n o t  d e t e c t  f e w e r  t h a n  5 0  e g g s / g r a m ,  w h i c h  i s  e q u i v a l e n t  t o  s e e i n g  o n e  s t r o n g y l i d  
e g g  o n  t h e  M c M a s t e r  s l i d e .

B e  c o n s i s t e n t :  
M a n y  l a b o r a t o r i e s  p e r f o r m  t h i s  t e s t  a n d  y o u  m a y  s e e  s l i g h t  v a r i a t i o n s  i n  t h e  p r o c e d u r e  d e s c r i b e d .   
T h e  i m p o r t a n t  t h i n g  i s  t o  a l w a y s  p e r f o r m  t h e  t e s t  t h e  s a m e  w a y  e a c h  t i m e — c o n s i s t e n c y  i s  c r i t i c a l  
i n  o r d e r  t o  m o n i t o r  y o u r  a n i m a l s  o v e r  t i m e  o r  t e s t  t h e  e f f i c a c y  o f  d r u g  t r e a t m e n t .  

F l o t a t i o n  s o l u t i o n :  
T h e  f o l l o w i n g  c o m m e r c i a l  s o l u t i o n s  a r e  c o m m o n l y  u s e d  b y  l a b s  a n d  c a n  b e  o b t a i n e d  t h r o u g h  y o u r  
v e t e r i n a r i a n :  
F e c a s o l ®  -  V e t o q u i n o l ,  w w w . v e t o q u i n o l u s a . c o m ;  P h o n e :   8 0 0 - 2 6 7 - 5 7 0 7     
F e c a  M e d  -  V e d c o  I n c . ,  S a i n t  J o s e p h ,  M O ,  w w w . v e d c o . c o m ;  P h o n e :   8 1 6 - 2 3 8 - 8 8 4 0  
Y o u  c a n  m a k e  u p  y o u r  o w n  s a t u r a t e d  s a l t  s o l u t i o n  u s i n g  r e g u l a r  s a l t  ( s o d i u m  c h l o r i d e )  o r  E p s o m  
s a l t s  ( M a g n e s i u m  S u l f a t e ) .   A  s u g a r  s o l u t i o n  i s  a l s o  a v a i l a b l e ,  b u t  i t  i s  v e r y  v i s c o u s  a n d  s t i c k y  
a n d  r e s u l t s  i n  d i f f i c u l t  c l e a n - u p .    
T h e  a p p r o x i m a t e  a m o u n t s  o f  s a l t  a n d  w a t e r  n e e d e d  a r e  p r o v i d e d  o n  p a g e  6 .   A d d  m o r e  s a l t  a s  
n e e d e d  t o  f u l l y  s a t u r a t e  t h e  s o l u t i o n .   A d d  a n d  m i x  t h e  s a l t  t o  l u k e w a r m  t a p  w a t e r  u n t i l  s o m e  o f  
t h e  s a l t  n o  l o n g e r  d i s s o l v e s  ( t h e  s o l u t i o n  i s  s a t u r a t e d ) .   L e t  i t  s i t  o v e r n i g h t .   T h e  a m o u n t  o f  s a l t  
i t  t a k e s  t o  s a t u r a t e  t h e  s o l u t i o n  i s  a f f e c t e d  b y  t e m p e r a t u r e ,  s o  t h e  f i n a l  t e s t  i s  t o  b e  s u r e  y o u  
a l w a y s  s e e  s o m e  u n - d i s s o l v e d  s a l t  a t  t h e  b o t t o m  o f  y o u r  c o n t a i n e r .   P i c k l i n g  s a l t  w o r k s  b e t t e r  
t h a n  t a b l e  s a l t  f o r  m a k i n g  t h i s  s o l u t i o n  b e c a u s e  t a b l e  s a l t  c o n t a i n s  a n t i - c a k i n g  a g e n t  t h a t  d o e s n ’ t  
d i s s o l v e  a n d  m a y  m i s l e a d  y o u  i n t o  t h i n k i n g  t h a t  t h e  m i x t u r e  i s  s a t u r a t e d .   
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S o d i u m  c h l o r i d e  ( p i c k l i n g  s a l t ) :    
A p p r o x i m a t e l y  1 8 0  g r a m s  p e r  5 0 0  m l s  o f  w a t e r .  
¾  o f  a  c u p  o f  s a l t  t o  1  p i n t  ( 1 6  o u n c e s )  o f  w a t e r  –  t h i s  w o u l d  d o  a b o u t  1 6  f e c a l  s a m p l e s  
M a g n e s i u m  s u l f a t e  ( E p s o m  s a l t s ) :  
A p p r o x i m a t e l y  1 2 5  g r a m s  p e r  5 0 0  m l s  o f  w a t e r .  
½  c u p  o f  s a l t  t o  1  p i n t  ( 1 6  o u n c e s )  o f  w a t e r  –  t h i s  w o u l d  d o  a b o u t  1 6  f e c a l  s a m p l e s  

M c M a s t e r  S l i d e :  
T h e  f o l l o w i n g  a r e  t w o  U . S .  S u p p l i e r s  o f  t h i s  s l i d e :  

C h a l e x  C o r p o r a t i o n ,  5 0 0 4 - 2 2 8 t h  A v e  S E ,  I s s a q u a h ,  W A ,  9 8 0 2 9 .   
P h o n e :   4 2 5 - 3 9 1 - 1 1 6 9 ;  w w w . v e t s l i d e s . c o m   

F E C  S o u r c e ,  P . O .  B o x  6 0 1 ,  B a n k s ,  O R  9 7 1 0 6  
P h o n e :   8 4 4 - 8 3 8 - 7 5 4 3 ;  w w w . f e c s o u r c e . c o m     

P a r a s i t e  E g g  I d e n t i f i c a t i o n :   T h e  f o l l o w i n g  t w o  p a g e s  s h o w  t h e  m i c r o s c o p i c  
a p p e a r a n c e  o f  s t r o n y l i d  e g g s ,  a s  w e l l  a s  o t h e r  t y p e s  o f  p a r a s i t e s ,  a i r  b u b b l e s  a n d  o t h e r  
m a t e r i a l  ( s u c h  a s  p l a n t  m a t e r i a l )  c o m m o n l y  c o n t a i n e d  i n  s h e e p  a n d  g o a t  f e c a l  s a m p l e s .   

Parasite Egg Identification:  Common Parasites in Small Ruminant Fecal Samples 

Figure 1.  Strongylid egg  Figure 2.  Larvated strongylid egg.  
These may be seen in old fecal samples 

Figure 3.  Nematodirus egg 
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Figure 4.  Strongylid egg (S), coccidia oocysts (C) 
and plant debris (P).  Note size differences 
between eggs and oocysts. 

Figure 5.  Nematodirus (N) and strongylid (S) eggs.  Note size 
difference between eggs.  Also note the presence of air bubbles 
(A). 

 C 

A  
Figure 6.  Coccidia oocysts (C) and air bubble (A).  
Small ruminants are infected with several different 
species of coccidia that vary in size. 

S 

C

ST 

Figure 7.  Strongylid (S) eggs and Strongyloides (ST) egg and coccidia 
(C) oocysts.  Note size difference between eggs. Strongyloides eggs are
larvated in fresh feces, strongylid eggs are not.

S 

T 

Figure 8.  Strongylid (S) and Trichuris (T) eggs.  Note 
similarity in size.  Trichuris eggs have two distinctive 
polar plugs (arrow). 

Figure 9.  Aoncotheca egg.  This egg looks like Trichuris, has 
polar plugs (arrow) like Trichuris but is about one- third smaller 
and is an uncommon finding. 



Page 25 MYOTONIC GOAT REVIEW 

S 
E 

M Figure 10.  Moniezia (tapeworm) egg.  These eggs 
contain a small round embryo (E) with hooks (arrow).  
The embryo is difficult to see at 10X power.  Eggs may 
appear square or triangular.  The presence of the 
embryo distinguishes the egg from some confusing plant 
debris (see Figure 4). Figure 11.  Strongylid (S) and Moniezia (M) eggs.  Note similarity 

in size. 
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D e w o r m e r s  &  R e s i s t a n c e

D e w o r m e r s  a r e  a  c l a s s  o f  d r u g s  u s e d  t o  k i l l  g a s t r o i n t e s t i n a l  w o r m  p a r a s i t e s  i n  a n i m a l s .  
T h e r e  a r e  t w o  p r o b l e m s  w i t h  d e w o r m e r s  f o r  s h e e p  a n d  g o a t s :  t h e  l a c k  o f  b e i n g  l a b e l e d  f o r  
u s e  i n  s h e e p / g o a t s  a n d  d e w o r m e r  r e s i s t a n c e .

T h e  g r e a t e s t  p r o b l e m  i n  u s e  o f  d e w o r m e r s  i s  t h a t  w o r m s  h a v e  d e v e l o p e d  r e s i s t a n c e  t o  m a n y  
d e w o r m e r s  d u e  t o  t h e  o v e r u s e  a n d  i m p r o p e r  u s e  o f  d e w o r m e r s .  T h e r e f o r e ,  i n  s o m e  g o a t /
s h e e p  h e r d s  t h e r e  a r e  o n l y  o n e  o r  t w o  d e w o r m e r s  t h a t  a r e  s t i l l  e f f e c t i v e  a t  k i l l i n g  w o r m s ,  
s o m e t i m e s  n o n e .  W e  n e e d  t o  u s e  m a n a g e m e n t  t e c h n i q u e s  w h i c h  s u p p r e s s  w o r m s  a n d  t h e n  u s e  
d e w o r m e r s  o n l y  w h e n  m a n a g e m e n t  i s  n o t  a d e q u a t e  t o  c o n t r o l  w o r m s .  T h e  s e c o n d  p r o b l e m  i s  
t h a t  o f t e n  a n  e f f e c t i v e  d e w o r m e r  i s  n o t  a p p r o v e d  b y  t h e  F D A  f o r  u s e  i n  s h e e p / g o a t s  a n d  
t h e r e f o r e  i s  n o t  l a b e l e d  f o r  u s e  i n  g o a t  o r  s h e e p  a n d  m u s t  b e  u s e d  i n  a n  e x t r a - l a b e l  m a n n e r .

D e w o r m e r  C l a s s e s
D e w o r m e r s  a r e  d i v i d e d  i n t o  t h r e e  c l a s s e s  b a s e d  o n  t h e i r  m o d e  o f  a c t i o n / c h e m i c a l  s t r u c t u r e .  
B e c a u s e  o f  t h e  c h e m i c a l  s i m i l a r i t i e s  a n d  c o m m o n  m o d e  o f  a c t i o n ,  a l l  d r u g s  i n  a  c l a s s  a r e  
s i m i l a r  i n  m a n y  r e s p e c t s ,  b u t  s o m e  m e m b e r s  o f  a  c l a s s  m a y  h a v e  u n i q u e  c h a r a c t e r i s t i c s  a s  
c o m p a r e d  t o  o t h e r  m e m b e r s  o f  t h a t  c l a s s .

T h e  f i r s t  d e w o r m e r s  i n c l u d e d  p h e n o t h i a z i n e  w h i c h  i s  n o  l o n g e r  a v a i l a b l e .  T h e  n e x t  
g e n e r a t i o n  o f  d e w o r m e r s  w e r e  t h e  b e n z i m a d o l e s .  T h i s  c l a s s  i s  a l s o  r e f e r r e d  t o  a s  w h i t e  
d r e n c h e s .  T h e y  i n c l u d e  T h i a b e n d a z o l e  ( T B Z )  f e n b e n d a z o l e  ( P a n a c u r ® ,  S a f e g u a r d ® ) ,  
o x f e n b e n d a z o l e  ( S y n a n t h i c )  a n d  a l b e n d a z o l e  ( V a l b a z e n ® ) .  S i n c e  t h e y  a r e  t h e  o l d e s t  c l a s s  o f
d e w o r m e r s  i n  u s e ,  t h e  w o r m s  h a v e  h a d  a  l o n g e r  p e r i o d  o f  t i m e  t o  d e v e l o p  r e s i s t a n c e  t o  t h e m .

T h i a b e n d a z o l e  i s  e s s e n t i a l l y  u s e l e s s  a n d  i s  n o  l o n g e r  m a r k e t e d .  I n  m o r e  h u m i d  a r e a s  o f  t h e  
U S  w h e r e  d e w o r m e r s  h a v e  b e e n  u s e d  q u i t e  a  b i t ,  t h e  o n l y  o n e  t h a t  m a y  b e  e f f e c t i v e  i s  
V a l b a z e n ®  w h e r e a s  i n  o t h e r  p a r t s  o f  t h e  U S  w h e r e  t h e r e  h a s  b e e n  l e s s  d e w o r m e r  u s e d ,  a l l  
m e m b e r s  o f  t h i s  c l a s s  m a y  b e  e f f e c t i v e .  A l l  t h r e e  d r u g s  k i l l  r o u n d w o r m s  ( s u c h  a s  b a r b e r p o l e  
w o r m ,  b l a c k  s c o u r  w o r m  a n d  b r o w n  s t o m a c h  w o r m ) ,  l u n g w o r m s ,  w o r m  e g g s  a n d  t a p e w o r m s .  
I n  g e n e r a l ,  t h e y  h a v e  p o o r  e f f i c a c y  a g a i n s t  a r r e s t e d  L 4  l a r v a e  w h i c h  m a y  b e  i m p r o v e d  b y  
u s i n g  a  h i g h e r  d o s e .  I n  a d d i t i o n ,  V a l b a z e n ®  a l s o  k i l l s  a d u l t  l i v e r  f l u k e s ,  b u t  h a s  p o o r
e f f i c a c y  a g a i n s t  t h e  j u v e n i l e  a n d  i m m a t u r e  s t a g e s .

T h e  s e c o n d  c l a s s  o f  d e w o r m e r s  a r e  t h e  i m i d a z o t h i a z o l e s  ( c e l l  d e p o l a r i z e r s ) .  T h e y  h a v e  a l s o  
b e e n  a r o u n d  q u i t e  a  w h i l e ,  a n d  m a y  s t i l l  b e  e f f e c t i v e  i n  m a n y  h e r d s ,  a  l i k e l y  a  c o n s e q u e n c e  
o f  n o t  h a v i n g  b e e n  u s e d  a s  m u c h  i n  g o a t s  d u e  t o  t h e  n a r r o w  m a r g i n  o f  s a f e t y .  L e v a m i s o l e
( T r a m i s o l ,  L e v a s o l e  a n d  P r o h i b i t ® )  a r e  w a t e r  s o l u b l e  p o w d e r s  t h a t  o f t e n  r e q u i r e  m i x i n g ,  o r
m a y  c o m e  i n  a n  i n j e c t a b l e  f o r m .

M o r a n t e l  T a r t r a t e  ( R u m a t e l ® ,  P o s i t i v e  P e l l e t  D e w o r m e r )  i s  a n o t h e r  m e m b e r  o f  t h i s  c l a s s  
w h i c h  m a y  b e  m i x e d  w i t h  f e e d .  R u m a t e l ®  m u s t  b e  m i x e d  a n d  u s e d  a s  p e r  i n s t r u c t i o n s  o n  t h e  
b a g  b e c a u s e  t h e r e  a r e  n o  p r o v i s i o n s  f o r  “ e x t r a  l a b e l ”  u s e  o f  f e e d  a d d i t i v e s .  T h i s  c l a s s  i s  
b a s i c a l l y  o n l y  e f f e c t i v e  a g a i n s t  r o u n d w o r m s ,  a r r e s t e d  r o u n d w o r m s  a n d  l u n g w o r m s .

L e v a m i s o l e  i s  t y p i c a l l y  g i v e n  t o  g o a t s  a t  1 . 5  t i m e s  t h e  s h e e p  d o s e .  H o w e v e r ,  a t  t w i c e  t h e  
s h e e p  d o s e ,  t o x i c i t y  c a n  b e  o b s e r v e d ;  t h e  a n i m a l  w a l k s  l i k e  i t  i s  d r u n k ,  i t  m a y  s a l i v a t e  a n d  
s l o b b e r ,  i t s  e y e s  m a y  t e a r  l i k e  i t  i s  c r y i n g ,  a n d  i t  m a y  d e f e c a t e  a n d  u r i n a t e .  I f  i t  i s  o n l y  
g i v e n  a  m i l d  o v e r d o s e ,  i t  w i l l  u s u a l l y  r e c o v e r  o n  i t s  o w n  i n  o n e  t o  t h r e e  h o u r s .

T h e r e f o r e ,  i t  i s  i m p o r t a n t  t o  h a v e  a  g o o d  i d e a  o f  w h a t  y o u r  a n i m a l s  w e i g h  b e f o r e  s e l e c t i n g  a  
d o s e .  A l s o ,  i t  w o u l d  b e  g o o d  t o  t a k e  a  b r e a k  f r o m  d e w o r m i n g  t o  w a t c h  a n i m a l s  t o  s e e  h o w  
t h e y  a r e  b e h a v i n g  3 0  m i n u t e s  a f t e r  b e i n g  d e w o r m e d .  S i n c e  o t h e r  c l a s s e s  o f  d e w o r m e r s  a r e  
q u i t e  s a f e  ( a n i m a l s  c a n  u s u a l l y  t o l e r a t e  a t  l e a s t  s e v e r a l  n o r m a l  d o s e ) ,  i t  i s  e a s y  t o  g e t  i n t o  
t h e  h a b i t  t h a t  i f  i n  d o u b t  w h e t h e r  a n  a n i m a l s  h a s  s w a l l o w e d  t h e  d e w o r m e r ,  g i v e  h i m  a n o t h e r  
d o s e .  H o w e v e r ,  d o n ’ t  d o  t h a t  w i t h  t h i s  c l a s s  o f  d r u g s  b e c a u s e  a  s e c o n d  d o s e  m a y  b e  t o x i c  a n d  
p o s s i b l y  f a t a l .  W h e n  w o r m s  b e c o m e  r e s i s t a n t  t o  R u m a t e l ® ,  L e v a m i s o l e  w i l l  s t i l l  w o r k  f o r  a  
t i m e .  S i n c e  t h e  g e n e  f o r  r e s i s t a n c e  t o  t h i s  d r u g  i n  t h e  w o r m s  i s  a  r e c e s s i v e ,  d r u g  r e s i s t a n c e  
w i l l  l i k e l y  b e  s l o w e r  t o  d e v e l o p  a s  c o m p a r e d  t o  o t h e r  d e w o r m e r s .



Page 27 MYOTONIC GOAT REVIEW 

T h e  t h i r d  c l a s s  o f  d e w o r m e r s  i s  t h e  m a c r o c y c l i c  l a c t o n e s  ( a v e r m e c t i n s / m i l b e m y c i n s .  C o m m o n  
m e m b e r s  o f  t h i s  g r o u p  i n c l u d e  i v e r m e c t i n  ( I v o m e c ® )  d o r m e c t r i n  ( D e c t o m a x ® ) ,  e p r i n o m e c t i n  
( E p r i n e x ® )  a n d  m o x i d e c t i n  ( C y d e c t i n ® ) .  T h i s  i s  t h e  m o s t  r e c e n t l y  d e v e l o p e d  c l a s s  o f  
d e w o r m e r s ,  a n d  a r e  e f f e c t i v e  a g a i n s t  r o u n d w o r m s ,  a r r e s t e d  r o u n d w o r m s ,  l u n g w o r m s  a n d  
s u c k i n g  l i c e .  H o w e v e r ,  t h i s  c l a s s  o f  d e w o r m e r s  a r e  f a t  s o l u b l e  a n d  t h e r e f o r e  d r u g  w i t h d r a w a l  
p e r i o d s  c a n  b e  l o n g  b e c a u s e  t h e  d r u g  i s  t r a p p e d  i n  t h e  f a t  o f  t h e  a n i m a l .

C y d e c t i n ®  i s  t h e  m o s t  r e c e n t  m e m b e r  o f  t h i s  c l a s s  a n d  a p p e a r s  t o  b e  t h e  m o s t  p o t e n t ,  
p r o b a b l y  d u e  t o  i t s  l o n g  p e r s i s t e n c e  i n  t h e  b o d y ,  b u t  r e s i s t a n c e  i s  r a p i d l y  d e v e l o p i n g  t o  t h i s  
d r u g  b e c a u s e  i t  h a s  b e e n  u s e d  s o  f r e q u e n t l y .

S i n c e  o n l y  t w o  d e w o r m e r s  a r e  a p p r o v e d  f o r  u s e  i n  g o a t s ,  u s e  o f  a l l  t h e  o t h e r  d e w o r m e r s  i s  
“ o f f - l a b e l ”  w h i c h  i s  d e s c r i b e d  i n  b o x e d  t e x t .  G o a t s  r e q u i r e  a t  l e a s t  1 . 5  t i m e s  t h e  s h e e p  d o s e  o f  
d e w o r m e r  d u e  t o  h a v i n g  a  p r o p o r t i o n a t e l y  l a r g e r  l i v e r  t o  m e t a b o l i z e  t h e  d e w o r m e r  a n d  d u e  t o  
a  f a s t e r  r a t e  o f  p a s s a g e  t h r o u g h  t h e  d i g e s t i v e  t r a c t .

B e  c a r e f u l  o n  t h e  d o s e  w i t h  t h e  T r a m i s o l / L e v a s o l / P r o h i b i t ®  i n  t h a t  t o o  m u c h  c a n  b e  t o x i c  a s  
d i s c u s s e d  a b o v e .  T h e  g r e a t e r  d o s e  o f  d e w o r m e r  i n  g o a t s  a l s o  r e q u i r e s  a  l o n g e r  d r u g  
w i t h d r a w a l  p e r i o d  t h a n  f o r  s h e e p .  T h e r e  i s  a  l i s t  o f  w i t h d r a w a l  p e r i o d s  f o r  g i v i n g  t h e  s h e e p  
d o s e  t o  g o a t s  a t  h t t p : / / w w w 2 . l u r e s e x t . e d u / g o a t s / l i b r a r y / f i e l d / d a w s o n 0 2 b . h t m l .  T h e  
w i t h d r a w a l  p e r i o d  w i l l  n e e d  t o  b e  l e n g t h e n e d  w h e n  u s i n g  a  g o a t  d o s e .

T h e r e  i s  a  d e w o r m e r  d o s e  c h a r t  f o r  g o a t s  ( g o a t  d o s e )  b a s e d  o n  b o d y w e i g h t  a t  h t t p : / /
g o a t c o n n e c t i o n . c o m / a r t i c l e s / p u b l i s h / a r t i c l e _ 1 6 8 . s h t m l .  A d m i n i s t e r  d e w o r m e r s  o v e r  t h e  b a c k  
o f  t h e  t o n g u e  s o  t h a t  t h e y  g o  t o  t h e  r u m e n .  T h e r e  a r e  e x t e n s i o n s  f o r  s y r i n g e s  t o  f a c i l i t a t e
c o r r e c t  p l a c e m e n t  o f  t h e  d e w o r m e r .  T h i s  w i l l  p r o v i d e  a  p r o l o n g e d  r e s i d e n c e  t i m e  i n  t h e
d i g e s t i v e  t r a c e  a n d  b e  m o r e  e f f e c t i v e  a t  k i l l i n g  w o r m s  t h a n  i f  t h e  a n i m a l  s u c k s  t h e  d e w o r m e r
i n  t h e  f r o n t  o f  t h e i r  m o u t h  w h e r e  m o s t  o f  i t  m a y  g o  i n t o  t h e  t r u e  s t o m a c h  ( a b o m a s u m ) .

P o u r - o n  d e w o r m e r s  a p p e a r  t o  w o r k  p o o r l y  i n  g o a t s  a n d  s h o u l d  n o t  b e  u s e d .  I n j e c t i o n  o f  
d e w o r m e r s  c a n  p r o m o t e  d e w o r m e r  r e s i s t a n c e .  I f  d e w o r m e r  i s  g i v e n  i n  t h e  f e e d  o r  i n  b l o c k s ,  
t h e r e  i s  o f t e n  a  p r o b l e m  o f  n o n - u n i f o r m  d o s i n g  o f  a n i m a l s ,  f e e d  h o g s  g e t  a  h i g h e r  d o s e  o f  
d e w o r m e r  a n d  t i m i d  a n d  w o r m y  o n e s  w h o  a r e n ’ t  a b l e  t o  f e n d  a s  w e l l  f o r  t h e m s e l v e s  g e t  l i t t l e  
d e w o r m e r .

T h e r e  a r e  s e v e r a l  s t r a t e g i e s  f o r  i n c r e a s i n g  t h e  e f f i c a c y  o f  d e w o r m e r s .  T h e s e  r e q u i r e  m o r e  
l a b o r  a n d  m a y  o n l y  b e  p r a c t i c a l  i n  s p e c i a l  c a s e s .  A n i m a l s  c a n  b e  d e w o r m e d  w i t h  a  f u l l  d o s e  o f
t h e  B e n z i m i d a z o l e  c l a s s  o f  d e w o r m e r s  t w i c e ,  1 2  h o u r s  a p a r t .  T h i s  k e e p s  a  h i g h  l e v e l  o f  t h e
d r u g  i n  t h e  b l o o d  f o r  a  l o n g e r  p e r i o d  o f  t i m e ,  i n c r e a s i n g  t h e  d r u g ’ s  e f f e c t i v e n e s s .  A n o t h e r
t r i c k  i s  t o  f a s t  o v e r n i g h t ,  d e w o r m  t h e  n e x t  m o r n i n g  a n d  k e e p  o f f  f e e d  a l l  d a y .  T h i s  s l o w s  t h e
p a s s a g e  o f  d i g e s t a  a n d  d e w o r m e r  a n d  i n c r e a s e s  i t s  e f f e c t i v e n e s s .  T h i s  s h o u l d  n o t  b e  d o n e
w i t h  l a t e  p r e g n a n t  d o e s  o r  e w e s  b e c a u s e  o f  t h e  r i s k  o f  p r e g n a n c y  t o x e m i a .

T h e r e  a r e  s e v e r a l  d i f f e r e n t  s t r a t e g i e s  f o r  u s i n g  d e w o r m e r s  t h a t  h a v e  b e e n  u s e d  i n  t h e  p a s t  
a n d  t h e r e  a r e  d i s a d v a n t a g e s  t o  e a c h  o n e .

- O n e  s t r a t e g y  i s  t o  d e w o r m  t h e  h e r d  w h e n  a n i m a l s  d i e  o r  s h o w  s y m p t o m s  o f  b o t t l e  j a w .  T h e
d i s a d v a n t a g e  i s  t h a t  a n i m a l s  a r e  v e r y  w o r m y  a n d  t h e  p a s t u r e  h a s  b e c o m e  h e a v i l y
c o n t a m i n a t e d .  T h e r e  h a s  a l r e a d y  b e e n  a  s i g n i f i c a n t  l o s s  i n  a n i m a l  p r o d u c t i o n  a n d  h e a l t h .  I t
i s  m u c h  b e t t e r  t o  d e w o r m  a n i m a l s  b e f o r e  i n f e c t i o n  g e t s  b a d .

- W e  c a n  d e w o r m  a t  s t a t e g i c  t i m e s  w h e n  w o r m s  a r e  m o s t  l i k e l y  t o  b e  a  p r o b l e m  s u c h  a s
p r e k i d d i n g  a n d  w e a n i n g .  T h i s  c a n  w o r k  v e r y  w e l l .  H o w e v e r ,  i f  r e f u g i a  i s  l o w  a t  t h i s  t i m e ,  w e
c a n  b e  p r o m o t i n g  d e w o r m e r  r e s i s t a n c e .  T h i s  a l s o  n e g l e c t s  y e a r  t o  y e a r  d i f f e r e n c e s  i n  w e a t h e r
w h i c h  i s  a  m a j o r  f a c t o r  i n  d e t e r m i n i n g  t h e  l e v e l  o f  w o r m s .

- D e w o r m i n g  a n i m a l s  t h a t  d o n ’ t  n e e d  t o  b e  d e w o r m e d  w i l l  i n c r e a s e  r e s i s t a n c e  t o  t h e
d e w o r m e r .
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- W e  m a y  d e w o r m  w h e n  w e a t h e r  c o n d i t i o n s  a r e  f a v o r a b l e  f o r  w o r m s .  A n  o l d  r e c o m m e n d a t i o n
w a s  t o  d e w o r m  2  w e e k s  a f t e r  y o u  h a v e  a  m o n t h  w i t h  m o r e  t h a n  2  i n c h e s  o f  r a i n  a n d  t h e  m e a n
t e m p e r a t u r e  i s  o v e r  6 0 ° F .  W h i l e  t h i s  i s  a  g o o d  i d e a ,  t h e  p a s t u r e  i n f e c t i v i t y  m a y  n o t  b e  a s  h i g h
a s  w e  g u e s s  i t  t o  b e  a n d  t h e  a n i m a l s  m a y  b e  w i t h s t a n d i n g  t h e  w o r m  b u r d e n  w e l l .

W e  m a y  d e w o r m  a t  r e g u l a r  i n t e r v a l s  s u c h  a s  3 0  o r  4 5  d a y s ,  t o  m a k e  s u r e  t h a t  w o r m s  d o  n o t  
c a u s e  u s  a  p r o b l e m .  T h i s  p r a c t i c e  i s  e f f e c t i v e  a t  c o n t r o l l i n g  w o r m s  i n  t h e  s h o r t  t e r m ,  b u t  i s  
u n s u r p a s s e d  a s  t h e  q u i c k e s t  w a y  t o  d e v e l o p  d e w o r m e r  r e s i s t a n t  w o r m s .  T h e  b e s t  s t r a t e g y  f o r
d e w o r m i n g  w h e n  t h e  B a r b e r p o l e  w o r m  i s  t h e  d o m i n a n t  w o r m  i s  t o  d e t e r m i n e  i n d i v i d u a l l y  i f  a n
a n i m a l  n e e d s  d e w o r m e d  u s i n g  t h e  F A M A C H A ©  p r o g r a m .  T h i s  w i l l  r e d u c e  t h e  d e v e l o p m e n t  o f
d e w o r m e r  r e s i s t a n c e ,  c o n t r o l  p a s t u r e  c o n t a m i n a t i o n  a n d  p r e v e n t  l o s t  p r o d u c t i o n  d u e  t o  w o r m s .
H o w e v e r ,  i f  t h e  B a n k r u p t  w o r m  o r  B r o w n  s t o m a c h  w o r m  a r e  c a u s i n g  o u r  w o r m  p r o b l e m s ,  w e
m u s t  u s e  f e c a l  e g g  c o u n t s  o f  t h e  h e r d  t o  d e t e r m i n e  w h e n  a n i m a l s  n e e d  d e w o r m e d  a n d  d e w o r m
t h e  w h o l e  h e r d  o n  t h i s  b a s i s .  F o r t u n a t e l y ,  i n  t h e  U S ,  t h e s e  w o r m s  d o  n o t  h a v e  a s  m u c h
d e w o r m e r  r e s i s t a n c e  a s  t h e  B a r b e r p o l e  w o r m .

D e w o r m e r  r e s i s t a n c e  h a s  f o l l o w e d  t h e  u s e  o f  d e w o r m e r s .  W h e r e  a  g i v e n  d e w o r m e r  i s  u s e d  
h e a v i l y  o v e r  a  p e r i o d  o f  t i m e ,  r e s i s t a n c e  t o  t h a t  d e w o r m e r  h a s  d e v e l o p e d .  R e s i s t a n c e  t o  t h e  
b e n z i m i d a z o l e  c l a s s  o f  d e w o r m e r s  w a s  d o c u m e n t e d  i n  t h e  1 9 6 0 ' s .  R e s i s t a n c e  t o  l e v a m i s o l e  w a s  
d o c u m e n t e d  i n  t h e  1 9 8 0 ' s .  R e s i s t a n c e  t o  i v e r m e c t i n  w a s  d o c u m e n t e d  i n  t h e  1 9 9 0 ' s  ( w a s  a  g o o d  
u s e f u l  d e w o r m e r  f o r  a  w h i l e ) .  M o x i d e c t i n  r e s i s t a n c e  w a s  f i r s t  d o c u m e n t e d  i n  t h e  2 0 0 0 ' s .

I n  m o s t  o f  t h e  s o u t h e a s t e r n  U S ,  t h e r e  i s  d o c u m e n t e d  r e s i s t a n c e  i n  s h e e p  a n d  g o a t s  t o  m u l t i p l e  
d e w o r m e r s .  S e v e r a l  f a c t o r s  h a v e  c o n t r i b u t e d  t o  t h e  d e v e l o p m e n t  o f  d e w o r m e r  r e s i s t a n c e .  
V e t e r i n a r i a n s  h a v e  p u r s u e d  t h e  e r a d i c a t i o n  o f  w o r m s  i n s t e a d  o f  c o n t r o l l i n g  t h e m  ( d e w o r m i n g  
w h e n  t h e  l e v e l  o f  w o r m s  i s  h i g h  e n o u g h  t o  i m p a c t  t h e  h e a l t h  o r  p r o d u c t i v i t y  o f  a n i m a l s ) ,  
p r o d u c e r s  f o u n d  i t  e a s i e r  t o  g i v e  a  d e w o r m e r  r e g u l a r l y  ( b y  t h e  c a l e n d a r  r a t h e r  t h a n  t o  e v a l u a t e  
w h e t h e r  t h e r e  w a s  a  n e e d  f o r  d e w o r m i n g  ( a n d  d e w o r m e r s  w e r e  c h e a p ! ) .

I n  a d d i t i o n ,  p r o d u c e r s  d i d  n o t  t a k e  t h e  t i m e  t o  m a n a g e  p a s t u r e s  t o  r e d u c e  p a r a s i t i s m .  
P h a r m a c e u t i c a l  c o m p a n i e s  h a v e  e n c o u r a g e d  h e a v y  u s e  o f  d e w o r m e r s ,  d r i v e n  b y  t h e  p r o f i t  
m o t i v e .  A n d ,  t h e  w o r m s  w e r e  i l l i t e r a t e ;  t h e y  d i d n ’ t  r e a d  t h e  p h a r m a c e u t i c a l  c o m p a n y  a d s  t o  
k n o w  w h i c h  d e w o r m e r s  s h o u l d  k i l l  t h e m .

H o w  d o  w o r m s  b e c o m e  r e s i s t a n t  t o  d e w o r m e r s ?
W o r m s  h a v e  a  v e r y  g e n e t i c a l l y  d i v e r s e  g e n o m e .  T h e r e f o r e ,  o n e  w o r m  i n  m i l l i o n s  o f  w o r m s  w i l l  
h a v e  s o m e  g e n e t i c  c h a r a c t e r i s t i c  t h a t  e n a b l e s  h i m  t o  b e  r e s i s t a n t  t o  a  s p e c i f i c  d e w o r m e r .  T h e  
p o t e n t i a l  f o r  d e w o r m e r  r e s i s t a n c e  e x i s t s  i n  a t  l e a s t  a  f e w  w o r m s  b e f o r e  a  d e w o r m e r  i s  e v e r  
u s e d .  R e p e a t e d  u s e  o f  t h a t  d e w o r m e r  w i l l  g r a d u a l l y  k i l l  a l l  t h e  n o n - r e s i s t a n t  w o r m s  i n  a
s p e c i f i c  p o p u l a t i o n ,  l e a v i n g  o n l y  r e s i s t a n t  w o r m s .

O v e r  t i m e ,  t h e  l e v e l  o f  r e s i s t a n t  g e n e s  ( a n d  r e s i s t a n t  w o r m s )  w i l l  i n c r e a s e  i n  y o u r  w o r m  
p o p u l a t i o n .  B a s i c a l l y ,  r e s i s t a n c e  i s  p e r m a n e n t  a l t h o u g h  t h e r e  a r e  a  f e w  r a r e  e x c e p t i o n s .  W h e n  
w o r m s  i n  y o u r  s h e e p / g o a t s  b e c o m e  r e s i s t a n t  t o  a  d e w o r m e r ,  y o u  c a n  f o r g e t  a b o u t  e v e r  u s i n g  
t h a t  d e w o r m e r  a g a i n  i n  y o u r  m a n a g e m e n t  p r o g r a m .  A l s o ,  r e s i s t a n t  w o r m s  a r e  s p r e a d  b y  a n i m a l  
m o v e m e n t .  Y o u  m a y  h a v e  n o t  h a v e  w o r m s  t h a t  w a s  r e s i s t a n t  t o  a  d e w o r m e r ,  b u t  w h e n  y o u  b u y  
a n  a n i m a l ,  y o u  g e t  t h e i r  w o r m s  f o r  f r e e ,  b u t  w o r s e ,  y o u  g e t  t h e  d e w o r m e r  r e s i s t a n c e  t h a t  m a y  
c o m e  w i t h  t h e m .

T h a t  i s  t h e  r e a s o n  f o r  r e c o m m e n d i n g  t h a t  a l l  n e w  a n i m a l s  b e  d e w o r m e d  w i t h  t w o  c l a s s e s  o f  
d e w o r m e r  ( t h e o r y  b e i n g  t h a t  m o s t  w o r m s  w i l l  b e  r e s i s t a n t  t o  o n l y  o n e  c l a s s  o f  d e w o r m e r )  a n d  a  
f e c a l  s a m p l e  o f  t h e  s h e e p / g o a t  n e e d s  t o  b e  c h e c k e d  a  w e e k  o r  t w o  l a t e r  t o  v e r i f y  t h e  a b s e n c e  o f  
e g g s  ( B e f o r e  p u t t i n g  t h e m  i n  t h e  p a s t u r e  w i t h  t h e  r e s t  o f  y o u r  a n i m a l s ! ) .  S h e e p  a n d  g o a t s  t h a t  
o r i g i n a t e  i n  m o r e  h u m i d  a r e a s ,  a n d  h i g h e r  v a l u e  a n i m a l s  a r e  m o r e  l i k e l y  t o  h a v e  r e s i s t a n t
w o r m s  d u e  t o  g r e a t e r  e x p o s u r e  t o  d e w o r m e r s .
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O n e  s o b e r i n g  f a c t  o f  d e w o r m i n g  r e s i s t a n c e  i s  t h a t  w h e n  o u r  a n i m a l s  b e c o m e  r e s i s t a n t  t o  a l l  
c l a s s e s  o f  d e w o r m e r s ,  w e  a r e  e i t h e r  g o i n g  t o  h a v e  t o  d o  v e r y  i n t e n s i v e  m a n a g e m e n t  t o  s u p p r e s s  
w o r m s  o r  g o  o u t  o f  t h e  g o a t  b u s i n e s s .  T h e r e  i s  a  r e c o r d e d  c a s e  o f  t h e  w o r m s  b e i n g  c l e a n e d  o u t  
o f  s h e e p  w i t h  m u l t i p l e  d o s e s  o f  d i f f e r e n t  d e w o r m e r s  a n d  t h e n  d e w o r m e r  s u s c e p t i b l e  w o r m s
w e r e  u s e d  t o  r e i n f e c t  t h e  s h e e p  t o  r e p l a c e  t h e  r e s i s t a n t  w o r m s .  A l s o ,  t h e r e  i s  a  n e w  c l a s s  o f
d e w o r m e r  w h i c h  i s  i n  t h e  F D A  a p p r o v a l  p r o c e s s  a n d  w i l l  l i k e l y  t a k e  5  m o r e  y e a r s  t o  g e t
a p p r o v a l .  I t  i s  v e r y  p o t e n t  a g a i n s t  w o r m s  t h a t  a r e  r e s i s t a n t  t o  o u r  p r e s e n t  t h r e e  c l a s s e s  o f
d e w o r m e r s  b u t  w o r m s  c a n  s t i l l  d e v e l o p  r e s i s t a n c e  t o  i t  i n  t i m e .

D e w o r m e r  r e s i s t a n c e  m a y  b e  s l o w e d  d o w n  b y ;
- N o t  i m p o r t  r e s i s t a n t  w o r m s  a s  d e s c r i b e d  a b o v e
- R e d u c e  d e w o r m i n g
- I n c r e a s e  r e f u g i a

Refug ia
R e f u g i a  i s  d e f i n e d  a s  t h e  p r o p o r t i o n  o f  t h e  w o r m  p o p u l a t i o n  t h a t  w a s  n o t  e x p o s e d  t o  t h e  
d e w o r m e r .  T h i s  i n c l u d e s  e g g s  a n d  l a r v a e  o n  p a s t u r e  a t  t i m e  o f  t r e a t m e n t  a n d  t h e  w o r m s  i n  
a n i m a l s  t h a t  w e r e  n o t  d e w o r m e d  ( r e a s o n  f o r  s e l e c t i v e  t r e a t m e n t  w i t h  F A M A C H A © ) .  T h e  
i m p o r t a n c e  o f  r e f u g i a  c a n  b e  i l l u s t r a t e d  b y  a  c a s e  i n  A u s t r a l i a  w h e r e  i t  w a s  h o t  a n d  d r y  f o r  3  
m o n t h s  a n d  a n i m a l s  w e r e  d e w o r m e d  i n  t h e  d r y  p e r i o d .

D e w o r m i n g  w a s  v e r y  e f f e c t i v e  i n  t h a t  n o  e g g s  o r  l a r v a e  s u r v i v e d  o n  p a s t u r e  a n d  o n l y  a  f e w  
w o r m s  s u r v i v e d  t h e  d e w o r m i n g  o f  t h e  a n i m a l .  H o w e v e r  1 0 0 %  o f  t h o s e  f e w  s u r v i v i n g  w o r m s  
w e r e  r e s i s t a n t .  I t  t o o k  l i t t l e  t i m e  f o r  t h e  w o r m  p o p u l a t i o n  t o  b u i l d  ( r e m e m b e r  t h e  b a r b e r p o l e  
w o r m  c a n  l a y  5 , 0 0 0 - 6 , 0 0 0  e g g s  p e r  d a y  a n d  e v e r y  4 - 5  w e e k s  t h e r e  i s  a  n e w  g e n e r a t i o n  o f  
w o r m s  p r o d u c i n g  e g g s ) ,  b u t  1 0 0 %  o f  t h e  w o r m s  w e r e  r e s i s t a n t  b e c a u s e  t h e r e  w e r e  n o  
s u s c e p t i b l e  w o r m s  s u r v i v i n g  o n  p a s t u r e  f o r  t h e m  t o  m a t e  w i t h .

W o r m s  i n  r e f u g i a  a r e  m o r e  s u s c e p t i b l e  t o  t h e  d e w o r m e r  a n d  d i l u t e  o u t  t h e  d e w o r m e r  r e s i s t a n t  
g e n e s  o f  t h e  w o r m s  t h a t  s u r v i v e d  d e w o r m i n g .  S o  r e f u g i a  i s  v e r y  i m p o r t a n t  i n  r e d u c i n g  t h e  r a t e  
o f  d e v e l o p m e n t  o f  d e w o r m e r  r e s i s t a n c e .  N o t e ,  t h a t  w e  d o  n o t  p r e v e n t  t h e  d e v e l o p m e n t  o f
d e w o r m e r  r e s i s t a n c e ,  b u t  i t  m a y  t a k e  t w o  o r  t h r e e  t i m e s  l o n g e r  f o r  t h e  w o r m s  t o  b e c o m e
r e s i s t a n t  t o  t h e  d e w o r m e r ,  e n a b l i n g  u s  t o  u s e  t h e  d e w o r m e r  f o r  a  l o n g e r  p e r i o d  o f  t i m e .

T h e r e  a r e  t h r e e  m a n a g e m e n t  p r a c t i c e s  t h a t  p r o m o t e  t h e  d e v e l o p m e n t  o f  d e w o r m e r  r e s i s t a n c e :
- F r e q u e n t  d e w o r m i n g  ( m o r e  t h a n  3  t i m e s  p e r  y e a r )
- U n d e r d o s i n g  t h e  d e w o r m e r ( i n c r e a s e s  p r o p o r t i o n  o f  w o r m s  w i t h  g e n e s  f o r  d e w o r m e r
r e s i s t a n c e )
- R e d u c i n g  r e f u g i a .  W a y s  t h a t  w e  c o m m o n l y  r e d u c e  r e f u g i a  a r e  t r e a t i n g  a l l  a n i m a l s  a t  t h e  s a m e
t i m e ,  t r e a t i n g  a l l  a n i m a l s  a n d  m o v i n g  t o  a n o t h e r  p a s t u r e  t h a t  h a s  f e w  w o r m  e g g s  o r  i n f e c t i v e
l a r v a e ,  a n d  t r e a t i n g  w h e n  f e w  l a r v a e  a r e  o n  t h e  p a s t u r e  s u c h  a s  d u r i n g  a  s e v e r e  d r a u g h t .

S e l e c t i v e  t r e a t m e n t  i s  v e r y  e f f e c t i v e  a t  i n c r e a s i n g  r e f u g i a  a n d  s l o w i n g  t h e  d e v e l o p m e n t  o f  
d e w o r m e r  r e s i s t a n c e .  A  l o w  l e v e l  o f  w o r m s  i s  n o r m a l  a n d  b e n e f i c i a l  i n  t h a t  i t  k e e p s  t h e  
i m m u n e  s y s t e m  f u n c t i o n i n g  a g a i n s t  w o r m s  a n d  p r o v i d e s  r e f u g i a .

T h e r e f o r e ,  t h e  r e s i s t a n t  w o r m s  t h a t  a r i s e  f r o m  e g g s  p r o d u c e d  b y  d e w o r m e d  a n i m a l s  w i l l  h a v e  
m a n y  w o r m s  f r o m  e g g s  p r o d u c e d  b y  a n i m a l s  t h a t  d i d  n o t  g e t  d e w o r m e d .  I n  t h i s  w a y ,  g e n e s  ( f o r  
d e w o r m e r  r e s i s t a n c e )  f r o m  t h e  d e w o r m e d  a n i m a l s  w i l l  b e  d i l u t e d  a n d  t h e  r e s u l t a n t  d e w o r m e r  
r e s i s t a n c e  w i l l  b e  i n c r e a s e d  o n l y  s l i g h t l y .  T h i s  i s  w h y  F A M A C H A ©  i s  s o  i m p o r t a n t  t o  h e l p  s l o w  
t h e  d e v e l o p m e n t  o f  d e w o r m e r  r e s i s t a n c e .  I t  i s  t h e  o n l y  p r a c t i c a l  w a y  t h a t  w e  c a n  s e l e c t i v e l y  
d e w o r m  o u r  a n i m a l s  a n d  m a i n t a i n  a  h i g h  l e v e l  o f  r e f u g i a  w h i c h  s l o w s  t h e  d e v e l o p m e n t  o f  
d e w o r m e r  r e s i s t a n c e .
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B e c a u s e  d e w o r m e r  r e s i s t a n c e  c a n  p u t  a  p r o d u c e r  o u t  o f  b u s i n e s s ,  e s p e c i a l l y  i n  t h e  m o r e  h u m i d  
a r e a s  o f  t h e  s o u t h e a s t e r n  U S ,  a  p r o d u c e r  n e e d s  t o  d e v e l o p  a  p l a n  t o  r e d u c e  t h e  r a t e  a t  w h i c h  
d e w o r m e r  r e s i s t a n c e  d e v e l o p s .  M a n a g e m e n t  p r a c t i c e s  w h i c h  s u p p r e s s  w o r m s  a r e  g o i n g  t o  h a v e  t o  
b e  t h e  f o u n d a t i o n  o f  t h e  c o n t r o l  p r o g r a m  a n d  d e w o r m e r s  a r e  g o i n g  t o  h a v e  t o  b e  u s e d  s p a r i n g l y  
a n d  i n t e l l i g e n t l y  a n d  o n l y  w h e n  n e e d e d  ( s e l e c t i v e  d e w o r m i n g ) .

U n f o r t u n a t e l y ,  d e w o r m e r  r e s i s t a n c e  i s  i n e v i t a b l e ,  b u t  h o w  s o o n  i t  d e v e l o p s  i t  d e p e n d s  o n  y o u r  
m a n a g e m e n t .  U s i n g  F A M A C H A ©  w i l l  s l o w  t h e  d e v e l o p m e n t  o f  d e w o r m e r  r e s i s t a n c e  a s  c o m p a r e d  
t o  c o n v e n t i o n a l  d e w o r m i n g  m a n a g e m e n t .  H o w e v e r ,  a s  m e n t i o n e d  a l r e a d y ,  t h e  q u i c k e s t  w a y  t o  g e t  
r e s i s t a n t  w o r m s  i s  t o  b u y  t h e m .  O f  c o u r s e  n o  o n e  p u r p o s e l y  b u y s  r e s i s t a n t  w o r m s ,  b u t  t h a t  
e x p e n s i v e  g o o d  l o o k i n g  a n i m a l  t h a t  y o u  j u s t  b o u g h t  b r i n g s  h i s  w o r m s  a l o n g  a n d  t h e y  m a y  b e  v e r y  
r e s i s t a n t  t o  d e w o r m e r s .

E x p e n s i v e  a n i m a l s  t e n d  t o  b e  d e w o r m e d  e x c e s s i v e l y  s i n c e  t h e  o w n e r s  d o  n o t  w a n t  t o  r i s k  w o r m s  
k i l l i n g  t h e m .  T h i s  i s  e s p e c i a l l y  t r u e  i f  t h e  a n i m a l  c o m e s  f r o m  a  h u m i d  a r e a .  T h e r e f o r e ,  e x p e n s i v e  
a n i m a l s  a r e  m o r e  l i k e l y  t o  h a v e  r e s i s t a n t  w o r m s .  S i n c e  b u y i n g  r e s i s t a n t  w o r m s  i s  t h e  q u i c k e s t  
w a y  t o  g e t  d e w o r m e r  r e s i s t a n t  w o r m s ,  i t  i s  w i s e  t o  m a k e  s u r e  t h a t  t h o s e  a n i m a l s  t h a t  y o u  b r i n g  
i n t o  y o u r  h e r d  d o  n o t  b r i n g  r e s i s t a n t  w o r m s  i n .  T h i s  i s  d o n e  b y  d e w o r m i n g  t h e m  t w o  c l a s s e s  o f  
d e w o r m e r  ( s u c h  a s  V a l b a z e n ©  a n d  P r o h i b i t © ;  f u l l  g o a t  d o s e  o f  e a c h  a t  t h e  s a m e  t i m e )  a n d  t h e n  a  
w e e k  l a t e r ,  d o  a  f e c a l  e g g  c o u n t  o n  t h e  a n i m a l  w h i c h  h o p e f u l l y  w i l l  b e  z e r o  o r  c l o s e  t o  z e r o .

I f  n o t ,  y o u  m a y  h a v e  t o  r e s o r t  t o  a  3 - w a y  c o m b i n a t i o n  o f  V a l b a z e n © ,  P r o h i b i t ©  a n d  C y d e c t i n © ,  
a l l  g i v e n  a t  t h e  g o a t  d o s e  g i v e n  a t  t h e  s a m e  t i m e .  I f  t h e  f e c a l  e g g  c o u n t  i s  n o t  z e r o  i n  a  w e e k ,  y o u  
d o n ’ t  w a n t  t h e s e  w o r m s  n o r  t h e  a n i m a l  o n  y o u r  f a r m .  H i g h l y  r e s i s t a n t  w o r m s  i n  o n e  a n i m a l  c a n  
b e c o m e  h i g h l y  r e s i s t a n t  w o r m s  i n  o t h e r  a n i m a l s  i n  y o u r  h e r d  i n  a  s h o r t  p e r i o d  o f  t i m e .  H o w  a r e  
y o u  g o i n g  t o  c o n t r o l  t h o s e  w o r m s ?  S o m e t i m e s ,  u n f o r t u n a t e l y ,  t h e  s o l u t i o n  i s  t o  g o  o u t  o f  
b u s i n e s s  a l t h o u g h  t h e r e  a r e  s o m e  s o l u t i o n s  a s  d i s c u s s e d  b e l o w .

W h e n  y o u  h a v e  r e s i s t a n c e  t o  a l l  d e w o r m e r s  i . e .  n o n e  w o r k ,  t h e r e  a r e  a  f e w  t e c h n i q u e s  w h i c h  
o f t e n  r e q u i r e  i n t e n s i v e  m a n a g e m e n t  t h a t  c a n  e n a b l e  a  p r o d u c e r  t o  s t a y  i n  t h e  b u s i n e s s  f o r
s e v e r a l  m o r e  y e a r s .  H o p e f u l l y ,  t h e r e  w i l l  b e  a n o t h e r  c l a s s  o f  d e w o r m e r s  a v a i l a b l e  w i t h i n  5  y e a r s
t h a t  w i l l  p r o v i d e  h e l p .  O n e  c a n  u s e  a  s h o r t  d u r a t i o n  ( 5  d a y s  o n  a  p a s t u r e ) ,  l o n g  r e s t  p e r i o d  ( 4 0
+ d a y s )  g r a z i n g  p r o g r a m  s o  t h a t  s h e e p / g o a t s  p i c k  u p  f e w  w o r m s  a n d  t h e r e f o r e  d o  n o t  n e e d  t o  b e
d e w o r m e d .

O n e  m a y  b e  a b l e  t o  u s e  a l t e r n a t i v e  d e w o r m e r s  ( s e r i c e a  l e s p e d e z a ,  c o p p e r  o x i d e  w i r e  p a r t i c l e s  
e t c . )  a s  d i s c u s s e d  i n  t h e  n e x t  a r t i c l e  i n  t h i s  s e r i e s .  H o w e v e r ,  o n e  i s  g o i n g  t o  h a v e  t o  b e  g o o d  a t  
p a r a s i t e  m a n a g e m e n t  t o  s t a y  i n  t h e  b u s i n e s s .  I t  i s  b e t t e r  t o  u s e  g o o d  m a n a g e m e n t  t o  p r e v e n t  
y o u r  a n i m a l s  f r o m  g e t t i n g  i n t o  t h i s  d i f f i c u l t  p r o b l e m .  U s i n g  a  c o n v e n t i o n a l  d e w o r m e r  a t  a  h i g h e r  
d o s e  ( P r o h i b i t ©  s h o u l d  n o t  b e  g i v e n  a t  m o r e  t h a n  1 . 5  t i m e s  s h e e p  d o s e  d u e  t o  t o x i c i t y ) ,  g i v i n g  
c o m b i n a t i o n s  o f  d e w o r m e r s  o r  g i v i n g  d e w o r m e r s  ( o r  c o m b i n a t i o n s )  f o r  2  o r  3  d a y s  i n  a  r o w  a r e  
t e c h n i q u e s  t h a t  c a n  k i l l  m o s t  r e s i s t a n t  w o r m s .  Y o u  c a n  s e l e c t  y o u r  a n i m a l s  f o r  g e n e t i c  r e s i s t a n c e  
t o  w o r m s .

A l l  t h i s  m a k e s  g o o d  p a r a s i t e  m a n a g e m e n t  p r o g r a m  t o  r e d u c e  d e w o r m e r  r e s i s t a n c e  s o u n d  b e t t e r  
a l l  t h e  t i m e .

I n  c o n c l u s i o n ,  n e x t  t i m e  y o u  d e w o r m ,  d o  a  f e c a l  e g g  c o u n t  t o  d e t e r m i n e  i f  y o u r  d e w o r m e r  i s  
w o r k i n g .  I f  n o t ,  s w i t c h  t o  a n o t h e r  d e w o r m e r  a n d  c h e c k  t o  s e e  i f  i t  i s  w o r k i n g .  U s e  a  p r o p e r  d o s e  
o f  t h e  d r u g  a n d  k n o w  t h e  d r u g  w i t h d r a w a l .  U s e  F A M A C H A ©  t o  s l o w  d o w n  t h e  d e v e l o p m e n t  o f
d e w o r m e r  r e s i s t a n c e .  D o  n o t  b u y  d e w o r m e r  r e s i s t a n c e  a n d  w o r m  a l l  i n c o m i n g  a n i m a l s  w i t h  t w o
d e w o r m e r s .  U s e  m a n a g e m e n t  t o  p r e v e n t  w o r m s  w h i c h  r e d u c e s  h o w  o f t e n  y o u  d e w o r m .  D e w o r m
o n l y  t h o s e  a n i m a l s  n e e d i n g  i t  b a s e d  o n  F A M A C H A © .  C u l l  a n i m a l s  r e q u i r i n g  t h e  m o s t  d e w o r m i n g .
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Ring A: Judge Cindy Lynn Huggins 
Ring B: Judge Jim Dowell

 Ring C: Judge Shelly Strahan
*Indicates verified MGR Point

Southern Belle Classic - Cuba, MO

Ring A- June 11, 2021
Junior Champion Doe 

Naughty Goat Acres Scout Colleen Reardon & Robert Lorenz
Reserve  Junior Champion Doe 

WP Willow Renee Anderson
Senior Champion Doe 

Oeltjenbruns' Farms Bessy Debra Dockendorf
Reserve Senior Champion Doe 

Twin Creek Rosebud Colleen Reardon & Robert Lorenz
Grand Champion Doe 

*Oeltjenbruns' Farms Bessy Debra Dockendorf
Reserve Grand Champion Doe 

Twin Creek Rosebud Colleen Reardon & Robert Lorenz

Junior Champion Buck 
WP You're My Boy Bleu Leah Dockendorf

Reserve Junior Champion Buck 
Naughty Goat Acres Hooligan Janice Foster

Senior Champion Buck 
Hillside Acres Carbon Janice Foster

Reserve Senior Champion Buck 
Wallace's Crazy Acres Oakley Renee Anderson

Grand Champion Buck 
*Hillside Acres Carbon Janice Foster

Reserve Grand Champion Buck 
Wallace's Crazy Acres Oakley Renee Anderson

Junior Champion Platinum Wether
BDF Deluca Leonie Dysart

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Stray Eight Zane Debra Dockendorf

Reserve Senior Champion Platinum Wether
Riverside Fainters Locked and Loaded Alison Thielen

Grand Champion Platinum Wether
Leonie Dysart

Reserve Grand Champion Platinum Wether
Debra Dockendorf

*BDF Deluca

Stray Eight Zane
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Southern Belle Classic - Cuba, MO

Ring B- June 12, 2021
Junior Champion Doe 

BDF Jade Drew & Amy DeRiemacker
Reserve  Junior Champion Doe 

Bureau Creek Show Girl Nikki Thummel
Senior Champion Doe 

Buck Creek Mystique Drew & Amy DeRiemacker
Reserve Senior Champion Doe 

Twin Creek Rosebud Colleen Reardon & Robert Lorenz
Grand Champion Doe 

*Buck Creek Mystique Drew & Amy DeRiemacker
Reserve Grand Champion Doe 

BDF Jade Drew & Amy DeRiemacker

Junior Champion Buck 
Naughty Goat Acres Hooligan Janice Foster

Reserve Junior Champion Buck 
Stray Eight Vesuvius Debra Dockendorf

Senior Champion Buck 
Wallace's Crazy Acres Oakley Renee Anderson

Reserve Senior Champion Buck 
Buck Creek Hollywood Gold Danielle Frost

Grand Champion Buck 
*Wallace's Crazy Acres Oakley Renee Anderson

Reserve Grand Champion Buck 
Buck Creek Hollywood Gold Danielle Frost

Junior Champion Platinum Wether
BDF Deluca Leonie Dysart

Reserve Junior Champion Platinum Wether
Frosty Acres Tanner Danielle Frost

Senior Champion Platinum Wether
Bureau Creek Amazon Prime Danielle Frost

Reserve Senior Champion Platinum Wether
Oeltjenbruns' Farms Jager Danielle Frost

Grand Champion Platinum Wether
Danielle Frost

Reserve Grand Champion Platinum Wether
Danielle Frost

Bureau Creek Amazon Prime

*Oeltjenbruns' Farms Jager
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Ring C- June 12, 2021
Junior Champion Doe 

Nine Acres Farm Halla Nikki Thummel
Reserve  Junior Champion Doe 

Naughty Goat Acres Spitfire Colleen Reardon & Robert Lorenz
Senior Champion Doe 

Fern Hill Prudence Drew & Amy DeRiemacker
Reserve Senior Champion Doe 

WP Amaretto Danielle Frost
Grand Champion Doe 

*Fern Hill Prudence Drew & Amy DeRiemacker
Reserve Grand Champion Doe 

WP Amaretto Danielle Frost

Junior Champion Buck 
Nine Acres Farm Somethin Bout A Truck Nikki Thummel

Reserve Junior Champion Buck 
Naughty Goat Acres Hooligan Janice Foster

Senior Champion Buck 
Hillside Acres Carbon Janice Foster

Reserve Senior Champion Buck 
Naughty Goat Acres Boomer Nikki Thummel

Grand Champion Buck 
*Hillside Acres Carbon Janice Foster

Reserve Grand Champion Buck 
Naughty Goat Acres Boomer Nikki Thummel

Junior Champion Platinum Wether
BDF Deluca Leonie Dysart

Reserve Junior Champion Platinum Wether
Frosty Acres Tanner Danielle Frost

Senior Champion Platinum Wether
Riverside Fainters Locked and Loaded Alison Thielen

Reserve Senior Champion Platinum Wether
Bureau Creek Amazon Prime Danielle Frost

Grand Champion Platinum Wether
Alison Thielen

Reserve Grand Champion Platinum Wether
Leonie Dysart

*Riverside Fainters Locked and Loaded

BDF Deluca
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Diseases and Testing

W e l c o m e  t o  p a r t  t h r e e  a n d  t h e  f i n a l  p a r t  o f  t h e  d i s c u s s i o n  s e r i e s  o n  D i s e a s e s  a n d  T e s t i n g .  S o  
f a r  i n  t h i s  s e r i e s ,  w e  h a v e  l o o k e d  a t  t w o  o f  t h e  t h r e e  i m p o r t a n t  d i s e a s e s  t h a t  a r e  c o m m o n  
a m o n g  g o a t s -  C a p r i n e  A r t h r i t i s  E n c e p h a l i t i e s  ( C A E )  v i r u s ,  a n d  C a s e o u s  L y m p h a d e n i t i e s  ( C L ) .  
I n  t h i s  f i n a l  p a r t  o f  t h e  s e r i e s ,  w e  a r e  g o i n g  t o  d i v e  i n t o  t h e  d i s e a s e  t h a t  I  l i k e  t o  r e f e r  t o  a s  
t h e  " s i l e n t  k i l l e r " ,  J o h n e s  d i s e a s e .  I n  m y  o p i n i o n ,  t h i s  d i s e a s e  i s  t h e  m o s t  s e r i o u s  o f  t h e  t h r e e  
a n d  i s  a l s o  t h e  m o s t  c o m p l e x  a n d  d i f f i c u l t  t o  u n d e r s t a n d .  W e  w i l l  l o o k  a t  w h a t  J o h n e s  d i s e a s e  
i s ,  a n d  h o w  i t  c a n  b e  c o n t r a c t e d .  W e  w i l l  w r a p  u p  w i t h  a  d i s c u s s i o n  a b o u t  r e a s o n s  t o  t e s t ,  h o w  
t o  t e s t ,  a n d  w a y s  t o  h e l p  p r e v e n t  b r i n g i n g  C A E ,  C L  a n d  J o h n e s  i n t o  y o u r  h e r d s .  

Johnes disease

* s o u r c e :  J o h n e ' s  I n f o r m a t i o n  C e n t e r ;  U n i v e r s i t y  o f  W i s c o n s i n -  M a d i s o n ,
S c h o o l  o f  V e t e r i n a r y  M e d i c i n e ;  w w w . j o h n e s . o r g

T h e  H i s t o r y

“ H e y  D o c !   W h i l e  y o u ’ r e  h e r e ,  w o  u l d  y o u  p l e a s e  

l o o k  a t  B e l l a ?   S h e  h a d  a  n i c e  c a l f  a b o u t  t h r e e
w e e k s  a g o  a n d  h a s  b e e n  e a t i n g  w e l l ,  b u t  s h e
l o o k s  t o o  t h i n  a  n d  i s n ’ t  m i l k i n g  a s  w e l l  a s  s h e
s h o u l d .   S h e  a l s o  s e e m s  t o  h a v e  r a t h e r  l o o s e
m a n u r e . ”
T h i s  i s  t h e  k i n d  o f  q u e s t i o n  I  i m a g i n e  w a s
p r e s e n t e d  t o  D r .  F .  H a r m e s  a b o  u t  a  G u e r n s e y
c o w  i n  t h e  O l d e n b  u r g  r e g i o n  o f  G e r m a n y  i n  1 8 9 5 .  D r .  H a r m e s  p r e l i m i n a r y
d i a g n o s i s  w a s  i n t e s t i n a l  t u b e r c u l o s i s  ( T B ) .   T B  i n  c a t t l e  w a s  q u i t e
c o m m o n  i n  G e r m a n y  t h e n .   B u t  w h e n  h e  d i d  t h e  t u b e r c u l i n  s k i n  t e s t  t o
c o n f i r m  h i s  d i a g n o s i s ,  t h e  c o w  t e s t e d  n e g a t i v e .   S o ,  t h e  r e a s o n  f o r  t h e  c o w ’ s
c o n d i t i o n  r e m a i n e d  a  m y s t e r y .

A  f e w  m o n t h s  l a t e r ,  t h e  c o w  d i e d .  C u r i o u s  a s  t o  w h a t  k i l l e d  t h e  c o w ,  D r .  H a r m e s  s e n t  i n t e s t i n e s  
a n d  o t h e r  t i s s u e s  t o  t h e  P a t h o l o g y  U n i t  a t  t h e  v e t e r i n a r y  s c h o o l  i n  D r e s d e n .  T h e r e  t h e  t i s s u e s  
w e r e  e x a m i n e d  b y  D r .  H e i n r i c h  A .  J o h n e ,  P r o f e s s o r  o f  P a t h o l o g y  ( p i c t u r e  a t  r i g h t  p r o v i d e d  b y  
D r .  J . B .  J ø r g e n s e n ,  S t a t e  V e t e r i n a r y  S e r u m  L a b o r a t o r y ,  C o p e n h a g e n ,  D e n m a r k ) ,  a n d  D r .  
L a n g d o n  F r o t h i n g h a m ,  a  v i s i t i n g  s c i e n t i s t  f r o m  t h e  P a t h o l o g y  U n i t  i n  B o s t o n ,  M a s s a c h u s e t t s .

A to Z
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They observed that  the small  intestine was quite a  bit  thicker than 
expected and that  lymph nodes near this  thick intestine were 
enlarged.  The photo on the left  shows a normal intestine at  the top 
and the intestine thickened due to Johne’s  disease at  the bottom. 
Lymphoid t issue,  cal led Peyer’s  Patches,  are also quite prominent 
(the raised and sl ightly red t issue running long-ways down the center 
of  the thickened intestine).  Interestingly,  Dalziel  in 1913 saw the 
same kind of  pathology when he removed a section of  intestine from 
a person with Crohn’s  disease remarking in his  report  that  i t  
resembled the catt le  problem Dr.  Johne had described.

Using what at  the t ime were newly developed histopathology techniques,  parts  of  the intestine were 
“f ixed” (pickled in formaldehyde),  s l iced into very thin sections,  placed on a microscope sl ide,  and stained 
with special  dyes – known as an acid-fast  stain – designed to help visualize bacteria of  the type causing 
TB. Under the microscope,  Drs.  Johne and Frothingham saw that  the intestinal  wall  was f i l led with 
inflammatory cel ls  of  the kind to be expected in TB (macrophages and lymphocytes – the blue-colored stuff  
in the photo).  In addition,  they saw abundant red-staining bacteria (which microbiologists  cal l  acid-fast  
bacteria)  throughout the inflamed tissues.  Basical ly,  i t  looked just  l ike intestinal  TB.  But,  when a sample 
of  the fresh infected t issue containing the red-staining bacteria was injected into guinea pigs,  i t  didn’t  
cause TB. This took place shortly  after  Louis Pasteur had devised the “germ theory” of  disease and before 
techniques for growing bacteria in the laboratory were widely available.  Inoculating animals,  therefore,  
was a routine way of  detecting infectious microbes such as those that  cause TB, and guinea pigs are quite 
susceptible to tuberculosis.  So,  the diagnosis  on this  cow remained a mystery.

Drs.  Johne and Frothingham concluded that  the disease seen in the very sick Guernsey cow was caused by a 
bacterium other than the one normally causing TB in catt le,  namely Mycobacterium bovis.   They speculated 
that  perhaps the pathology was due to a related bacterial  pathogen such as the one causing TB in birds,  
aptly named Mycobacterium avium.  Considering their  subject ’s  gross pathology,  microscopic pathology 
(histopathology) and animal inoculation f indings,  they proposed the name “pseudotuberculous enterit is”  
for the disease;  a  designation meaning inflammation of  the intestine resembling intestinal  TB but not 
actually  the same as intestinal  TB – somehow different.   Soon after  publication of  their  report,  
veterinarians began reporting outbreaks of  this  curious intestinal  malady among dairy cows in Denmark,  
The Netherlands and elsewhere in continental  Europe.

Hopping across the Atlantic

Dairy catt le  came to the U.S.  with the f irst  European sett lers.  However,  the dairy industry really  started 
growing in the U.S.  with the invention of  the mechanical  milking machine.  As the dairy industry expanded,  
dairy catt le  of  diverse breeds and with high milk production potential  were imported to the U.S.  to build 
dairy herds using animals with the best  genes.  Most of  these came from Europe,  home to the major dairy 
breeds of  catt le  such as Holsteins,  Guernsey’s,  Jerseys,  Ayrshires,  and Brown Swiss.  Along with these 
imported cows,  unknowingly and unfortunately,  came a few that  were incubating this  mysterious malady 
that  Dr.  Johne had described.

In the early 1900s,  Pennsylvania was home to a good proportion of  al l  U.S.  dairy cows,  and it  was there 
that  this  strange phenomenon of  diarrhea and weigh loss was f irst  recognized.  In 1908, replicating what 
had been observed earl ier  in Germany,  a  farmer noticed a cow that  was very thin and suffering from 
diarrhea.  Seeking a diagnosis,  the farmer sent this  cow to the state veterinary school  for examination by 
pathologists.  Dr.  Leonard Pearson (pictured to the right),  who was serving as Dean at  the University of  
Pennsylvania Veterinary School,  examined this  cow and became the f irst  to publish a U.S.-based report  of  
what we now call  Johne’s  (Yo-nees)  disease.  Today the disease also goes by the name paratuberculosis.

The cl inical  signs of  paratuberculosis  – diarrhea and weight loss – are a bit  vague,  resembling those of  
many other catt le  diseases.  The pathology,  however,  is  quite distinctive,  which makes diagnosis  by 
necropsy and histopathology quite straight-forward,  especial ly  when special  stains are used to reveal  the 
acid-fast  (red-staining) bacteria.  What eluded diagnosticians for several  years was the abil ity  to grow the 
microbe causing this  new disease in the laboratory.  This,  after  al l ,  has long been the most common and 
rel iable way of  confirming the diagnosis  of  an infection.
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G r o w i n g  M A P  i n  t h e  l a b

I n  t h e  g o l d e n  d a y s  o f  m i c r o b i o l o g y ,  o n c e  P a s t e u r  h a d  s h o w n  t h a t  g e r m s  c a u s e  d i s e a s e  a n d  K o c h  
h a d  d e v i s e d  a  m e t h o d  t o  g r o w  b a c t e r i a  i n  p u r e  c u l t u r e ,  t h e  c a u s e s  o f  m a n y  o f  t h e  w o r s t  d i s e a s e s  
p l a g u i n g  h u m a n s  –  s u c h  a s  t u b e r c u l o s i s ,  t y p h o i d  f e v e r ,  c h o l e r a ,  a n d  d i p h t h e r i a  –  w e r e  
i d e n t i f i e d .  T h e  s c i e n t i f i c  s t a n d a r d  f o r  p r o v i n g  t h a t  t h e  m i c r o b e  s c i e n t i s t s  r e c o v e r e d  f r o m  
p a t i e n t s  w a s  i n  f a c t  t h e  c a u s e  o f  a  g i v e n  d i s e a s e  w a s  t o  1 )  s h o w  t h a t  t h e  o r g a n i s m  w a s  a b u n d a n t  
i n  s i c k  p a t i e n t s  o r  a n i m a l s  b u t  n o t  f o u n d  i n  h e a l t h y  o n e s ,  2 )  g r o w  t h e  o r g a n i s m  i n  p u r e  c u l t u r e  
f r o m  d i s e a s e d  t i s s u e s ,  3 )  r e p r o d u c e  t h e  d i s e a s e  b y  i n o c u l a t i n g  a  c u l t u r e  o f  t h e  m i c r o b e  i t  i n t o  
h e a l t h y  a n i m a l s ,  t h e r e b y  c a u s i n g  t h e  s a m e  d i s e a s e ,  a n d  f i n a l l y  4 )  r e c o v e r  t h e  s a m e  b a c t e r i u m  
f r o m  t h e  s i c k  o r  d e a d  a n i m a l s .  T h i s  s t a n d a r d  o f  s c i e n t i f i c  p r o o f  b e c a m e  k n o w n  a s  K o c h ’ s  
p o s t u l a t e s  a f t e r  R o b e r t  K o c h ,  t h e  G e r m a n  m i c r o b i o l o g i s t  w h o  f o r m u l a t e d  t h e m .  K o c h  s o o n  
a b a n d o n e d  t h e s e  r i g i d  c r i t e r i a  f o r  p r o v i n g  c a u s a l i t y  a f t e r  o b s e r v i n g  t h a t  s o m e  p e o p l e  w e r e  
a s y m p t o m a t i c  c a r r i e r s  o f  p a t h o g e n s  c a u s i n g  t y p h o i d  f e v e r  ( r e m e m b e r  T y p h o i d  M a r y ? )  a n d  
c h o l e r a .

F o r  t h e  n e x t  1 7  y e a r s  a f t e r  D r s .  J o h n e  a n d  F r o t h i n g h a m  d i a g n o s e d  t h e i r  p e c u l i a r  f o r m  o f  
i n t e s t i n a l  t u b e r c u l o s i s ,  t h e  m i c r o b e  c a u s i n g  t h i s  d i s e a s e  c o u l d  b e  s e e n  i n  t i s s u e  s e c t i o n s ,  b u t  
n o t  c u l t u r e d  i n  t h e  l a b .   T h u s ,  i t  w a s  n o t  y e t  p o s s i b l e  t o  f i g u r e  o u t  t h e  i d e n t i t y  o f  t h e  m i c r o b e  
r e s p o n s i b l e  f o r  c a u s i n g  t h e  t h i c k e n e d  i n t e s t i n e s ,  w e i g h t  l o s s  a n d  d i a r r h e a .

F i n a l l y ,  i n  1 9 1 2 ,  a  s e r e n d i p i t o u s  o b s e r v a t i o n  b y  F .  W .  T w o r t ,  a  B r i t i s h  s c i e n t i s t ,  l e d  t o  t h e  
s u c c e s s f u l  i s o l a t i o n  o f  t h e  e l u s i v e  m i c r o b e .   I r o n i c a l l y ,  T w o r t ’ s  s u c c e s s  d e r i v e d  i n  p a r t  f r o m  h i s  
f a i l u r e  t o  d o  a  c a r e f u l  j o b  c l e a n i n g  l a b o r a t o r y  g l a s s w a r e ,  a l o n g  w i t h  h i s  d i s c r i m i n a t i n g  e y e .   
T h u s ,  D r .  T w o r t  o b s e r v e d  t h e  p r e s e n c e  o f  s m a l l  b a c t e r i a l  c o l o n i e s  g r o w i n g  l i k e  s a t e l l i t e s  
a r o u n d  l a r g e r  c o l o n i e s  i n  o l d  b a c t e r i a l  c u l t u r e s  t h a t  h e  w a s  p r e p a r i n g  t o  d i s c a r d .   T h e s e  l a r g e r  
c o l o n i e s  w e r e  c o n t a m i n a n t s  i n  h i s  c u l t u r e s ,  a  s p e c i e s  o f  M y c o b a c t e r i u m  c o m m o n  i n  t h e  
e n v i r o n m e n t ,  c a l l e d  M y c o b a c t e r i u m  p h l e i .   S u s p e c t i n g  t h a t  t h e  M .  p h l e i  b a c t e r i a  w e r e  p r o v i d i n g  
s o m e  e s s e n t i a l  n u t r i e n t ,  T w o r t  i n c o r p o r a t e d  a  h e a t - k i l l e d  p r e p a r a t i o n  o f  M .  p h l e i  i n t o  h i s  
c u l t u r e  m e d i u m .   T h i s  n e w  c u l t u r e  m e d i u m ,  h e  d i s c o v e r e d ,  s u p p o r t e d  t h e  g r o w t h  o f  a  n e w  a c i d -
f a s t  b a c t e r i u m  f r o m  i n t e s t i n a l  t i s s u e s  o f  c o w s  w i t h  J o h n e ’ s  d i s e a s e .  H e  n a m e d  i t  
“ M y c o b a c t e r i u m  e n t e r i d i t i s  c h r o n i c a e  p s e u d o t u b e r c u l o s a e  b o v i s  J o h n e ”  –  a  r e a l  m o u t h f u l .   
F o r t u n a t e l y  f o r  t h o s e  b i o l o g i s t s  w h o  p u r s u e d  t h i s  m i c r o b e  –  a s  w e l l  a s  f o r  a n y o n e  r e a d i n g  t h i s  
a r t i c l e !  –   t h i s  n a m e  w a s  s o o n  s h o r t e n e d  t o  M y c o b a c t e r i u m  p a r a t u b e r c u l o s i s ,  w h i c h ,  b y  
m i c r o b i o l o g y  c o n v e n t i o n ,  i s  s i m p l y  w r i t t e n  a s  M .  p a r a t u b e r c u l o s i s .   M o d e r n  b a c t e r i a l  
t a x o n o m i c  m e t h o d s  h a v e  r e v i s e d  t h e  n a m e  t o  M y c o b a c t e r i u m  a v i u m  s u b s p e c i e s  p a r a t u b e r c u l o s i s  
( M A P ) .

T w o r t  h a d  w i t n e s s e d  t w o  u n i q u e  b i o l o g i c a l  c h a r a c t e r i s t i c s  o f  M .  p a r a t u b e r c u l o s i s  t h a t  e v e n  
t o d a y  a r e  t h e  b e n c h m a r k s  f o r  d e f i n i n g  t h e  o r g a n i s m :  1 )  e x t r e m e l y  s l o w  g r o w t h  ( 8 - 1 2  w e e k s  o f  
i n c u b a t i o n  b e f o r e  s e e i n g  c o l o n i e s  i n  c u l t u r e  t u b e s ) ,  a n d  2 )  t h e  f a c t  t h a t  t h e y  r e q u i r e  a  
s u b s t a n c e  k n o w n  a s  m y c o b a c t i n  ( p r o v i d e d  b y  o t h e r  m y c o b a c t e r i a  s u c h  a s  M .  p h l e i )  t o  g r o w  i n  
l a b o r a t o r y  c u l t u r e  m e d i a ,  a  c h a r a c t e r i s t i c  r e f e r r e d  t o  a s  m y c o b a c t i n - d e p e n d e n c e .   L a b o r a t o r i e s
c o m m o n l y  c u l t u r e  t i s s u e  o r  m a n u r e  s a m p l e s  o n  t u b e s  o f  l a b o r a t o r y  c u l t u r e  m e d i a  w i t h  a n d
w i t h o u t  m y c o b a c t i n .   S l o w  g r o w t h  o f  a c i d - f a s t  b a c t e r i a  o n  c u l t u r e  m e d i a  w i t h  m y c o b a c t i n
( r i g h t - h a n d  t u b e )  a n d  n o t  o n  m e d i a  w i t h o u t  m y c o b a c t i n  ( l e f t - h a n d  t u b e  i n  t h e  p h o t o  t o  t h e
r i g h t )  i s  s t r o n g  e v i d e n c e  f o r  i s o l a t i o n  o f  M .  p a r a t u b e r c u l o s i s .   T o d a y ,  m i c r o b i o l o g i s t s  c a n  g o
o n e  s t e p  f u r t h e r  a n d  t e s t  f o r  t h e  p r e s e n c e  o f  g e n e t i c  e l e m e n t s  u n i q u e  t o  M .  p a r a t u b e r c u l o s i s .   
T h e s e  g e n e t i c  m a r k e r s  a r e  g i v e n  s e e m i n g l y  a r c a n e  d e s i g n a t i o n s  l i k e  I S 9 0 0 ,  H s p X ,  M a v 2 ,  F 5 7 ,  
a n d  2 5 1 F .
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I n s i d i o u s  a n d  i g n o r e d

J o h n e ’ s  d i s e a s e  t y p i c a l l y  s h o w s  u p  a s  a  c u r i o u s  c o m b i n a t i o n  o f  w e i g h t  l o s s  a n d  d e c r e a s i n g  m i l k  
p r o d u c t i o n  i n  c o w s  w i t h  a  h e a l t h y  a p p e t i t e  a n d  n o  f e v e r .   O t h e r  t h a n  b e i n g  t h i n n e r  t h a n  t h e i r  
h e r d - m a t e s ,  t h e s e  c o w s  t y p i c a l l y  d o n ’ t  l o o k  o r  a c t  s i c k .   O f  c o u r s e ,  a  d a i r y  c o w  t h a t ’ s  n o t  g i v i n g  
h e r  f a i r  s h a r e  o f  m i l k  i s  n o t  d e s t i n e d  t o  s t a y  a r o u n d  l o n g .   M o s t  f a r m e r s  s i m p l y  s e n d  h e r  t o  
s l a u g h t e r  a n d  r e p l a c e  h e r  w i t h  a n o t h e r ,  b e t t e r - p r o d u c i n g  c o w .

J o h n e ’ s  d i s e a s e  h a s  c o n t i n u e d  s p r e a d i n g  a m o n g  h e r d s ,  b e t w e e n  s t a t e s  a n d  r e g i o n s ,  a n d  b e t w e e n  
c o u n t r i e s  f o r  a  m u l t i t u d e  o f  r e a s o n s .   F i r s t ,  t h e  c a t t l e  i n d u s t r y  f a i l e d  t o  h e e d  t h e  w a r n i n g s  o f  
v e t e r i n a r i a n s  f r o m  t h e  1 9 2 0 s .   S e c o n d ,  t h e  d i s e a s e  s p r e a d s  i n s i d i o u s l y  a n d  t h e  c l i n i c a l  s i g n s  a r e  
r a t h e r  s u b t l e ,  h e n c e  e a s i l y  o v e r l o o k e d  o r  i g n o r e d .   T h i r d ,  n a t i o n a l  a n d  i n t e r n a t i o n a l  v e t e r i n a r y  
r e g u l a t i o n s  h a v e  e i t h e r  b e e n  t o o  l a x  o r  t o o  o f t e n  i g n o r e d .   F o u r t h ,  t h e  e c o n o m i c  i m p a c t  o f  t h e  
d i s e a s e  i s  s u b t l e  a n d  n o t  r e a d i l y  a p p a r e n t  u n t i l  a  h i g h  p r o p o r t i o n  o f  t h e  c o w s  i n  a  h e r d  a r e  
i n f e c t e d .

A s  a  c o n s e q u e n c e ,  o v e r  5 0 %  o f  d a i r y  h e r d s  i n  m o s t  m a j o r  d a i r y  p r o d u c i n g  c o u n t r i e s  a r e  n o w  
M A P - i n f e c t e d .   T h e  o f f i c i a l  e s t i m a t e  i n  t h e  U . S .  f r o m  a  s u r v e y  c o n d u c t e d  i n  2 0 0 7  a n d  p u b l i s h e d  
i n  2 0 1 3  i s  t h a t  9 1 %  o f  U . S .  d a i r y  h e r d s  a r e  i n f e c t e d .   T h i s  i s  u p  f r o m  U S D A ’ s  1 9 9 6  e s t i m a t e  t h a t  
2 1 . 6 %  o f  U . S .  d a i r y  h e r d s  h a v e  p a r a t u b e r c u l o s i s .   T h e  i n f e c t i o n  h a s  s p i l l e d  o v e r  i n t o  a  v a r i e t y  o f  
o t h e r  a n i m a l  s p e c i e s ,  i n c l u d i n g  b u t  n o t  l i m i t e d  t o ;  b e e f  c a t t l e ,  s h e e p ,  g o a t s ,  b i s o n ,  d e e r ,  e l k ,
l l a m a s ,  a l p a c a s ,  c a m e l s ,  a n t e l o p e  a n d  o t h e r  e x o t i c  r u m i n a n t s  t h a t  c a n  b e  f o u n d  i n  z o o s .   T h e r e
a r e  a l s o  t w o  r e p o r t s  o f  n o n h u m a n  p r i m a t e s  h a v i n g  p a r a t u b e r c u l o s i s ,  o n e  i n  R h e s u s  m a c a q u e s
a n d  t h e  o t h e r  i n  a  M a n d r i l l  b a b o o n .   M u l t i p l e  s p e c i e s  o f  w i l d l i f e  a l s o  h a v e  b e e n  f o u n d  t o  b e
i n f e c t e d  b u t  i n  m o s t  i n s t a n c e s  t h e s e  a n i m a l s  d o  n o t  d e v e l o p  p r o g r e s s i v e  d i s e a s e  o r  p a s s  t h e  M A P
o r g a n i s m s  i n  t h e i r  f e c e s  a n d  s o  a r e  c o n s i d e r e d  a  “ d e a d - e n d ”  h o s t .   T h i s  l i n k  t a k e s  y o u  t o  a  p a g e
o n  t h i s  w e b s i t e  d e s c r i b i n g  t h e  m a n y  n o n - r u m i n a n t  a n i m a l s  t h a t  h a v e  b e e n  f o u n d  t o  b e  M A P -
i n f e c t e d .

A s  a  c o n s e q u e n c e ,  o v e r  5 0 %  o f  d a i r y  h e r d s  i n  m o s t  m a j o r  d a i r y  p r o d u c i n g  c o u n t r i e s  a r e  n o w  
M A P - i n f e c t e d .   T h e  o f f i c i a l  e s t i m a t e  i n  t h e  U . S .  f r o m  a  s u r v e y  c o n d u c t e d  i n  2 0 0 7  a n d  p u b l i s h e d  
i n  2 0 1 3  i s  t h a t  9 1 %  o f  U . S .  d a i r y  h e r d s  a r e  i n f e c t e d .   T h i s  i s  u p  f r o m  U S D A ’ s  1 9 9 6  e s t i m a t e  t h a t  
2 1 . 6 %  o f  U . S .  d a i r y  h e r d s  h a v e  p a r a t u b e r c u l o s i s .   T h e  i n f e c t i o n  h a s  s p i l l e d  o v e r  i n t o  a  v a r i e t y  o f  
o t h e r  a n i m a l  s p e c i e s ,  i n c l u d i n g  b u t  n o t  l i m i t e d  t o ;  b e e f  c a t t l e ,  s h e e p ,  g o a t s ,  b i s o n ,  d e e r ,  e l k ,
l l a m a s ,  a l p a c a s ,  c a m e l s ,  a n t e l o p e  a n d  o t h e r  e x o t i c  r u m i n a n t s  t h a t  c a n  b e  f o u n d  i n  z o o s .   T h e r e
a r e  a l s o  t w o  r e p o r t s  o f  n o n h u m a n  p r i m a t e s  h a v i n g  p a r a t u b e r c u l o s i s ,  o n e  i n  R h e s u s  m a c a q u e s  a n d
t h e  o t h e r  i n  a  M a n d r i l l  b a b o o n .   M u l t i p l e  s p e c i e s  o f  w i l d l i f e  a l s o  h a v e  b e e n  f o u n d  t o  b e  i n f e c t e d
b u t  i n  m o s t  i n s t a n c e s  t h e s e  a n i m a l s  d o  n o t  d e v e l o p  p r o g r e s s i v e  d i s e a s e  o r  p a s s  t h e  M A P
o r g a n i s m s  i n  t h e i r  f e c e s  a n d  s o  a r e  c o n s i d e r e d  a  “ d e a d - e n d ”  h o s t .
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T h e  n a t u r a l  h i s t o r y  o f  J o h n e ’ s  d i s e a s e

T h e  n a t u r a l  h o s t  f o r  M A P  i s  r u m i n a n t s ,  m e a n i n g  a n i m a l s  w i t h  a  f o u r - c h a m b e r e d  s t o m a c h  t h a t  
c h e w  t h e i r  c u d  a s  t h e y  d i g e s t  t h e i r  d i e t  o f  g r a s s  a n d  h a y .   A  n a t u r a l  h o s t  i s  o n e  i n  w h i c h  t h e  
r e l a t i o n s h i p  b e t w e e n  h o s t  a n d  m i c r o b e  i s  r e l a t i v e l y  w e l l - b a l a n c e d .   T h e  h o s t  d o e s  n o t  m o u n t  a n  
i m m u n e  r e s p o n s e  t h a t  e j e c t s  t h e  m i c r o b e  f r o m  t h e  b o d y  a n d  t h e  m i c r o b e  d o e s  n o t  k i l l  t h e  h o s t  –  
a t  l e a s t  n o t  f o r  a  l o n g  t i m e .   T h e  c a u s e s  o f  T B  i n  h u m a n s  a n d  c a t t l e ,  a n d  t h e  c a u s e  o f  J o h n e ’ s  
d i s e a s e ,  M .  p a r a t u b e r c u l o s i s  ( M A P ) ,  a r e  e x c e l l e n t  e x a m p l e s  o f  t h i s  b a l a n c e d  h o s t - p a t h o g e n  
r e l a t i o n s h i p .   T h e s e  s i t u a t i o n s  a l l o w  M A P  t o  s i l e n t l y  m u l t i p l y  a n d  l e a v e  o n e  h o s t  v i a  m i l k  a n d  
m a n u r e  t o  s e t  u p  r e s i d e n c e  i n  a n o t h e r  h o s t ,  u s u a l l y  a  n e w b o r n ,  a f t e r  b e i n g  c o n s u m e d .

N e w b o r n  a n i m a l s  a r e  m o s t  s u s c e p t i b l e  t o  M A P  i n f e c t i o n ,  w h i c h  t h e y  g e t  b y  i n g e s t i n g  t h e  
o r g a n i s m .  I n  d a i r y  c a l v e s ,  t h i s  c a n  h a p p e n  i n  a  v a r i e t y  o f  w a y s .   O f t e n  c a l v e s  a r e  b o r n  i n  a  l a r g e
m a t e r n i t y  p e n  o c c u p i e d  b y  a  n u m b e r  o f  p r e g n a n t  c o w s  o n  t h e  v e r g e  o f  g i v i n g  b i r t h .   N a t u r a l l y ,
t h e  p e n  i s  k e p t  a s  c l e a n  a s  p o s s i b l e .   H o w e v e r ,  c o w s  p r o d u c e  a b o u t  6 0  p o u n d s  o f  m a n u r e  a  d a y
a n d  i t  c a n  b e  c h a l l e n g i n g  t o  k e e p  t h i n g s  c l e a n .   S h o r t l y  a f t e r  i t s  b i r t h ,  t h e  n e w b o r n  c a l f  w i l l  t r y
t o  s t a n d  a n d  f i n d  i t s  m o t h e r ’ s  t e a t  f o r  i t s  f i r s t  c r u c i a l  d r i n k  o f  c o l o s t r u m ,  r i c h  i n  a n t i b o d i e s  a n d
n u t r i e n t s .   H o w e v e r ,  t h e  c a l f  w i l l  t y p i c a l l y  f a l l  o n  i t s  f a c e  a s  i t  t r i e s  t o  g e t  t h o s e  w o b b l y  l e g s  t o
w o r k .   A n d  s o m e t i m e s ,  n o t  s u r p r i s i n g l y ,  i t  d o e s  a  f a c e - p l a n t  r i g h t  i n t o  a  c o w  p i e !   O n c e  o n  i t s
f e e t ,  t h e  c a l f  t r i e s  t o  h o m e  i n  o n  m o m ’ s  u d d e r .   I t s  e f f o r t s  a r e  n o t  a l w a y s  o n  t a r g e t  a n d  t h e  f i r s t
f e w  e f f o r t s  t o  s u c k l e  m a y  b e  o n  m o m ’ s  b a c k  l e g  o r  s o m e  o t h e r  p a r t  o f  t h e  c o w .   E v e n t u a l l y ,  t h e
c a l f  w i l l  s u c c e s s f u l l y  f i n d  t h e  t e a t  t o  w h i c h  i t  l a t c h e s  a n d  b e g i n s  t o  s u c k l e ,  j u s t  l i k e  a  n e w b o r n
b a b y .   O f  c o u r s e ,  t h e  t e a t  s u r f a c e  –  n o t  t o  m e n t i o n  t h e  m o t h e r  c o w ’ s  h i n d  l e g  –  h a s  i n  c o n t a c t
w i t h  t h e  b e d d i n g  i n  t h e  m a t e r n i t y  p e n  a n d  t h u s  w e l l  m a y  h a v e  a l s o  b e e n  i n  c o n t a c t  w i t h  m a n u r e
f r o m  a n y  o f  t h e  c o w s  i n  t h e  p e n  t h a t  d a y .   S o ,  i n  t h e s e  f i r s t  f e w  h o u r s  a f t e r  b e i n g  b o r n ,  a  c a l f  h a s
m u l t i p l e  o p p o r t u n i t i e s  t o  s w a l l o w  a  b i t  o f  M A P - l a d e n  m a n u r e .

I n g e s t i o n  o f  M A P - c o n t a m i n a t e d  m a n u r e  i s  p r o b a b l y  t h e  m o s t  c o m m o n  m e a n s  o f  e x p o s u r e  a n d  
i n f e c t i o n  f o r  n e w b o r n  c a l v e s .   H o w e v e r ,  i n  c o w s  t h a t  a r e  i n  t h e  m o r e  a d v a n c e d  s t a g e s  o f  
i n f e c t i o n ,  t h e  M A P  b a c t e r i a  e s c a p e  f r o m  t h e  i n f e c t e d  i n t e s t i n a l  w a l l  a n d  l o c a l  l y m p h  n o d e ,  a n d  
a r e  c a r r i e d  t h r o u g h o u t  t h e  c o w ’ s  b l o o d  s t r e a m .   T h e  c o w ’ s  n a t u r a l  d e f e n s e s  w i l l  t r y  t o  c l e a r  t h e s e  
b a c t e r i a  f r o m  t h e  b l o o d ,  c a u s i n g  t h e m  t o  c o n c e n t r a t e  i n  t h e  l i v e r  a n d  s p l e e n ,  o r g a n s  t h a t  f i l t e r  
b l o o d  t o  r e m o v e  m i c r o b e s  a n d  a g i n g  r e d  b l o o d  c e l l s .   B u t  M A P  w i l l  b e  f o u n d  n o t  o n l y  i n  t h e  l i v e r  
a n d  s p l e e n .   I t  a l s o  w i l l  c r o s s  i n t o  t h e  u d d e r  a n d  t h e n  b e  f o u n d  i n  t h e  m i l k .   A n d ,  i f  t h a t  c o w  i s  
p r e g n a n t ,  t h e  M A P  b a c t e r i a  i n  t h e  b l o o d  w i l l  c r o s s  t h e  p l a c e n t a  a n d  i n f e c t  t h e  f e t u s  r e s u l t i n g  i n  a  
c a l f  t h a t  i s  M A P - i n f e c t e d  e v e n  b e f o r e  b i r t h .

I t  i s  v i t a l  t h a t  c a l v e s  d r i n k  t h r e e  o r  f o u r  q u a r t s  o f  c o l o s t r u m  w i t h i n  s i x  h o u r s  o f  b i r t h .   T h i s  i s  
t h e  o n l y  m e a n s  b y  w h i c h  t h e y  c a n  g e t  a n t i b o d i e s  t o  p r o t e c t  t h e m  f r o m  v i r a l  a n d  b a c t e r i a l  
p a t h o g e n s  t h e y  w i l l  i n e v i t a b l y  e n c o u n t e r  d u r i n g  t h e i r  f i r s t  w e e k s  o f  l i f e .   A f t e r  t h e i r  c o l o s t r u m  
m e a l ,  c a l v e s  a r e  f e d  m i l k  u n t i l  t h e y  a r e  w e a n e d  a t  8 - 1 2  w e e k s  o f  a g e .   M a n y  m o d e r n  d a i r y  f a r m s  
w i l l  f e e d  a  p r o d u c t  c a l l e d  “ m i l k  r e p l a c e r . ”   T h i s  i s  e s s e n t i a l l y  p a s t e u r i z e d  m i l k  i n  p o w d e r  f o r m ,  
j u s t  l i k e  h u m a n  i n f a n t  f o r m u l a .   H o w e v e r ,  o n  s o m e  f a r m s  r a w  m i l k ,  c a l l e d  “ w a s t e  m i l k , ”  i s  f e d  t o  
c a l v e s .   T h i s  m i l k  i s  o f  a  q u a l i t y  n o t  s u i t a b l e  f o r  h u m a n  c o n s u m p t i o n .   I t  c o m e s  f r o m  c o w s  w i t h  
m a s t i t i s ,  w h i c h  c a u s e s  t h e  m i l k  t o  c o n t a i n  t o o  m a n y  w h i t e  b l o o d  c e l l s ,  o r  i t  i s  d e r i v e d  f r o m  c o w s  
t h a t  h a v e  b e e n  t r e a t e d  w i t h  a n t i b i o t i c s  a n d  t h u s  i s  u n s u i t a b l e  f o r  h u m a n  c o n s u m p t i o n  u n t i l  a f t e r  
t h e  d r u g  h a s  b e e n  c l e a r e d  f r o m  t h e  a n i m a l ’ s  s y s t e m .   R a w  ( n o t  h e a t - t r e a t e d )  w a s t e  m i l k  c a n  
h a r b o r  a  v a r i e t y  o f  m i c r o b i a l  p a t h o g e n s .   M A P  i s  o n e  o f  t h e m .

M A P  h a s  c l e v e r l y  d e v i s e d  a  w a y  t o  e f f i c i e n t l y  h o p  f r o m  i n f e c t e d  a d u l t  c o w s  t o  t h e i r  c a l v e s .   O t h e r  
c a t t l e  p a t h o g e n s  l i k e  b o v i n e  b r u c e l l o s i s  h a v e  a d o p t e d  s i m i l a r  s t r a t e g i e s .   I n d e e d ,  t h e r e  i s  a n  
a s s o c i a t i o n  b e t w e e n  t h e  M A P  i n f e c t i o u s  s t a t u s  o f  a  c o w  a n d  h e r  c a l v e s .   T h i s  i s  t r u e r  i n  a n i m a l  
h u s b a n d r y  s y s t e m s  s u c h  a s  f o r  b e e f  c a t t l e ,  w h e r e  a  c a l f  s t a y s  a t  i t s  m o t h e r ’ s  s i d e  n u r s i n g  u n t i l  i t  
i s  s i x  m o n t h s  o l d  o r  m o r e .   T h i s  a s s o c i a t i o n  i s  w e a k e r  i n  h u s b a n d r y  s y s t e m s  l i k e  t h a t  o n  m o s t  
m o d e r n  d a i r y  f a r m s ,  w h e r e  t h e  c a l f  i s  r e m o v e d  f r o m  i t s  m o t h e r  s o o n  a f t e r  b i r t h ,  r e a r e d  w e l l  a w a y  
f r o m  a d u l t  c o w s  a n d  f e d  m i l k  a r t i f i c i a l l y .
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I n  c a t t l e ,  t h e  t i m e  l a g  b e t w e e n  i n i t i a l  i n f e c t i o n  a s  a  f e t u s  o r  n e o n a t e  u n t i l  c l i n i c a l  s i g n s  o f  
J o h n e ’ s  d i s e a s e  a n d  d e a t h  c a n  b e  a s  s h o r t  a s  2  y e a r s  o r  a s  l o n g  a s  1 2 ,  o r  e v e n  m o r e .   W e  d o n ’ t  
r e a l l y  k n o w  h o w  l o n g  c a t t l e  c o u l d  s u r v i v e  w i t h  J o h n e ’ s  d i s e a s e  b e c a u s e  f a r m e r s  s i m p l y  s e n d  t h e m  
t o  s l a u g h t e r  w h e n  t h e y  s t a r t  g o i n g  d o w n h i l l ,  b e f o r e  t h e y  d i e  a  “ n a t u r a l ”  d e a t h .   T h e  s p e e d  w i t h  
w h i c h  t h e  i n f e c t i o n  p r o g r e s s e s  i s  g o v e r n e d  m o s t l y  b y  t h e  d o s e  o f  M A P  t o  w h i c h  t h e  c a l f  w a s  
e x p o s e d .   I t  m a y  a l s o  b e  a f f e c t e d  b y  t h e  a g e  o f  e x p o s u r e  o r  t h e  g e n e t i c s  o f  t h e  a n i m a l .   
G e n e t i c i s t s  h a v e  f o u n d  e v i d e n c e  t h a t  s o m e  c a t t l e  a r e  m o r e  r e s i s t a n t  t o  t h e  i n f e c t i o n  t h a n  o t h e r s .   
N o n e  a r e  t o t a l l y  r e s i s t a n t ,  h o w e v e r .   F o r  m o s t  o f  t h i s  p r o l o n g e d  i n c u b a t i o n  p e r i o d ,  b e f o r e  a n  
a n i m a l  s h o w s  v i s i b l e  s i g n s  o f  J o h n e ’ s  d i s e a s e ,  M A P  w i l l  b e  f o u n d  i n  t h e  w a l l  o f  t h e  i n t e s t i n e ,  i n  
m a n u r e  a n d  i n  m i l k ,  a l t h o u g h  t h e  a b u n d a n c e  i n  m i l k  i s  m u c h  l o w e r  t h a n  i n  m a n u r e .

T h i s  s t o r y  o f  t h e  p a t h o g e n e s i s  o f  J o h n e ’ s  d i s e a s e  i s  s i m i l a r  f o r  m o s t  a n i m a l s  t h a t  a r e  c o n s i d e r e d  
i t s  n a t u r a l  h o s t ,  n a m e l y  r u m i n a n t s .   I n  r u m i n a n t s  M A P  h a s  a d o p t e d  a  l i f e  s t y l e  a s  a n  “ o b l i g a t e  
p a r a s i t e . ”   A l t h o u g h  i t s  a n c e s t o r s  w e r e  a b l e  t o  g r o w  a n d  r e p l i c a t e  i n  s o i l  a n d  w a t e r ,  M A P  h a s  
e v o l v e d  a l o n g  i t s  o w n  s p e c i a l  t r a c k ,  a d o p t i n g  r u m i n a n t  a n i m a l s  ( s p e c i f i c a l l y  i n s i d e  c e r t a i n  
“ w h i t e  b l o o d  c e l l s ”  c a l l e d  m a c r o p h a g e s  –  b l u e  c e l l s  i n  t h e  a d j a c e n t  p h o t o .   T h e  M A P  b a c t e r i a  a r e  
s t a i n e d  r e d )  a s  i t s  h o s t .  I n  f a c t ,  i t  h a s  l o s t  t h e  a b i l i t y  t o  r e p l i c a t e  o u t s i d e  a n i m a l s .   I t  i s  
o b l i g a t e d  t o  a  l i f e  i n s i d e  t h e  c e l l s  o f  i t s  h o s t ;  i t  i s  t h e r e f o r e  c a l l e d  a n  o b l i g a t e  i n t r a c e l l u l a r
p a r a s i t e .

O n c e  M A P  l e a v e s  i t s  w a r m ,  n u t r i t i o u s  i n t r a c e l l u l a r  h o m e ,  i t  m u s t  w a i t  p a t i e n t l y  ( i t  h a s  n o  i n  
d e p e n d e n t  m e a n s  o f  m o v i n g )  u n t i l  i t  i s  e a t e n  b y  a  s u s c e p t i b l e  h o s t  a n i m a l .   T h e n ,  t h e  i n f e c t i o n  
a n d  r e p l i c a t i o n  p r o c e s s  b e g i n s  a g a i n .   S i n c e  t h i s  w a i t  c a n  b e  a  v e r y  l o n g  o n e  ( i m a g i n e  M A P  
s i t t i n g  p a t i e n t l y ,  b i d i n g  i t s  t i m e  i n  a  c o w  p i e  o u t  i n  t h e  m i d d l e  o f  a  p a s t u r e ) ,  M A P  h a s  e v o l v e d  
s t r a t e g i e s  f o r  r e s i s t a n c e  t o  e n v i r o n m e n t a l  c o n d i t i o n s  l i k e  h e a t ,  f r e e z i n g ,  d r y i n g ,  a n d  s u n l i g h t :  
f a c t o r s  t h a t  e f f e c t i v e l y  k i l l  m o s t  m i c r o b e s .   U n d e r  a d v e r s e  c o n d i t i o n s ,  M A P  c h a n g e s  i n t o  a  
r e s t i n g ,  o r  d o r m a n t  f o r m  o f  b a c t e r i a l  c e l l  c a l l e d  a  s p o r e .   B a c t e r i a l  s p o r e s  a r e  n o t o r i o u s l y  
r e s i s t a n t  t o  b o t h  p h y s i c a l  a n d  c h e m i c a l  f a c t o r s  t h a t  k i l l  o r d i n a r y  b a c t e r i a .

W h y  n o t  t r e a t  a n i m a l s  w i t h  J o h n e ’ s  d i s e a s e ?

T r e a t m e n t  o f  J o h n e ’ s  d i s e a s e  i n  c a t t l e  h a s  b e e n  a t t e m p t e d ,  b u t  w i t h o u t  m u c h  s u c c e s s .   A l t h o u g h  
i t  m a y  b e  t h e o r e t i c a l l y  p o s s i b l e  t o  c u r e  t h i s  i n f e c t i o n ,  t h e  a n t i b i o t i c s  r e q u i r e d  a r e  n o t  l e g a l  f o r  
u s e  i n  f o o d - p r o d u c i n g  a n i m a l s .   H e n c e  a l l  t h e  m e a t  a n d  m i l k  f r o m  a n i m a l s  t r e a t e d  w i t h  s u c h
d r u g s  w o u l d  h a v e  t o  b e  d i s c a r d e d ,  n o t  e a t e n .   M o r e o v e r  s h o u l d  a n y o n e  d e c i d e  t o  a t t e m p t  t h  i s ,  t h e
d r u g s  a r e  e x p e n s i v e :  d o s a g e s  f o r  a  1 2 0 0  p o u n d  a n i m a l  a r e  l a r g e ,  a n d  t h e  d u r a t i o n  o f  t r e a t m e n t
m u s t  b e  1 2  m o n t h  s  o r  l o n g e r .   C o n s e q u e n t l y ,  s u c h  a  t r e a t m e n t  r e g i m e n ,  i f  a t t e m p t e d ,  w o u l d  c o s t
5 0  t i m e s  t h e  v a l u e  o f  m o s t  d a i r y  c a t t l e ,  w h i c h  s i m p l y  d o e s  n o t  m a k e  e c o n o m i c  s e n s e .   S o ,  a n i m a l s
t h a t  d e v e l o p  s i g n s  o f  J o h n e ’ s  d i s e a s e  o r  a r e  f o u n d  p o s i t i v e  b y  d i a g n o s t i c  t e s t s  a r e  s i m p l y  s e n t  t o
s l a u g h t e r .   T h e r e  i s  n o  s m a l l  i r o n y  h e r e :  E v e n  i f  t h e  c o s t  o f  t r e a t i n g  J o h n e ’ s  c a t t l e  w e r e  l o w
e n o u g h  t o  b e  e c o n o m i c a l l y  f e a s i b l e ,  r e g u l a t i o n s  a g a i n s t  h u m a n  c o n s u m p t i o n  o f  t h e  r e l e v a n t
a n t i b i o t i c s  w o u l d  p r e c l u d e  d o i n g  s o  …  a n d  a s  a  r e s u l t ,  u n t r e a t e d  c a t t l e ,  r i p e  w i t h  u n t r e a t e d  a n d
v i r u l e n t  M A P  b a c t e r i a ,  a r e  m a d e  i n t o  m e a t  –  m o s t l y  h a m b u r g e r  –  f o r  d i r e c t  h u m a n  c o n s u m p t i o n !
R e c e n t l y ,  s o m e  i n v e s t i g a t o r s  h a v e  c l a i m e d  t o  b e  a b l e  t o  p r e v e n t  o r  e v e n  c u r e  J o h n e ’ s  d i s e a s e  w i t h
l i v e  c u l t u r e s  o f  a  b a c t e r i u m  k n o w n  a s  D e i t z i a  –  a  “ y o g u r t - l i k e ”  p r o b i o t i c  a p p r o a c h .   T h i s  w o r k ,
w h i l e  p r o m i s i n g  a n d  p o t e n t i a l l y  h e l p f u l  t o  h u m a n s  w i t h  C r o h n ’ s  d i s e a s e ,  h a s  y e t  t o  b e  r e p r o d u c e d
i n  a  c a r e f u l l y  c o n t r o l l e d  t r i a l  b y  s c i e n t i s t s  i n d e p e n d e n t  o f  t h e  c o m p a n y  s e l l i n g  t h e  p r o d u c t .
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H o w  a b o u t  v a c c i n a t i o n ?

T h e r e  a r e  v a c c i n e s  f o r  J o h n e ’ s  d i s e a s e ,  b u t  t h e y  a r e  n o t  v e r y  e f f e c t i v e .   I n  f a c t ,  t h e r e  a r e  n o  
e f f e c t i v e  v a c c i n e s  f o r  a n y  b a c t e r i a  i n  t h e  g e n u s  M y c o b a c t e r i u m ,  i n c l u d i n g  t h o s e  c a u s i n g  
t u b e r c u l o s i s  a n d  l e p r o s y .  M a n k i n d  h a s  b e e n  p u r s u i n g  v a c c i n e s  f o r  m y c o b a c t e r i a l  i n f e c t i o n s  
w i t h o u t  s u c c e s s  s i n c e  R o b e r t  K o c h  f i r s t  d e s c r i b e d  M y c o b a c t e r i u m  t u b e r c u l o s i s  i n  1 8 8 2 .   
S c i e n t i s t s  t h e  w o r l d  o v e r  c o n t i n u e  t r y i n g .

T h e r e  i s  o n l y  o n e  U S D A - l i c e n s e d  v a c c i n e  f o r  J o h n e ’ s  d i s e a s e  i n  t h e  U . S . ,  k n o w n  a s  M y c o p a r ™ .   
I t s  u s e  i s  t i g h t l y  r e g u l a t e d  b e c a u s e  v a c c i n a t i o n  w i t h  M y c o p a r ™  c a u s e s  a n i m a l s  t o  t e s t  p o s i t i v e  
f o r  b o v i n e  t u b e r c u l o s i s ,  w h i c h  s e r i o u s l y  c o m p l i c a t e s  U . S .  e f f o r t s  t o  e r a d i c a t e  b o v i n e  T B .   T h e  
m o s t  r e c e n t  c l i n i c a l  t r i a l  o f  M y c o p a r ™  i n  d a i r y  h e r d s  w i t h  J o h n e ’ s  d i s e a s e  w a s  p u b l i s h e d  i n  
M a r c h  2 0 1 3 .   I n  t h a t  c a s e ,  e v e r y  o t h e r  c a l f  b o r n  o n  t h r e e  W i s c o n s i n  d a i r y  f a r m s  w a s  v a c c i n a t e d  
w i t h  M y c o p a r ™  b e f o r e  t h e y  r e a c h e d  3 5  d a y s  o l d ;  t h e y  w e r e  t h e n  f o l l o w e d  f o r  s e v e r a l  y e a r s .   T h e  
a u t h o r s  r e p o r t e d  t h a t  w h e n  v a c c i n a t e d  a n d  n o n - v a c c i n a t e d  a n i m a l s  w e r e  c o m p a r e d ,  t h e r e  w a s  
n o  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  r a t e  o f  c l i n i c a l  J o h n e ’ s  d i s e a s e ,  n o  i m p r o v e m e n t  i n  t h e  
l o n g e v i t y  o f  c o w s  i n  t h e  h e r d ,  a n d  n o  d i f f e r e n c e  i n  m i l k  p r o d u c t i o n  o r  r e p r o d u c t i o n .   T h e y  d i d ,
h o w e v e r ,  o b s e r v e  t h a t  t h e  v a c c i n a t e d  c o w s  h a d  a  l o w e r  f r e q u e n c y  o f  d e t e c t a b l e  M A P  i n  t h e i r
f e c e s .

A l t h o u g h  t h e  M y c o p a r ™  v a c c i n e  m a y  s o m e w h a t  l o w e r  t h e  f r e q u e n c y  o f  c l i n i c a l  J o h n e ’ s  d i s e a s e ,  
m a n y  v a c c i n a t e d  c o w s  s t i l l  p r o g r e s s  t o  t h i s  e n d  s t a g e  o f  t h e  i n f e c t i o n .   P i c t u r e d  h e r e  i s  a  c o w  
t h a t  h a d  b e e n  J o h n e ’ s - v a c c i n a t e d  a n d  y e t  s t i l l  d e v e l o p e d  a l l  o f  t h e  c l a s s i c a l  s i g n s  o f  J o h n e ’ s  
d i s e a s e  a n d  t h e  d i a g n o s i s  w a s  c o n f i r m e d  b y  d e t e c t i n g  M A P  i n  h e r  f e c e s .   N o t i c e  t h e  g o l f  b a l l -
s i z e  l u m p s  i n  t h i s  c o w s  b r i s k e t  c a u s e d  b y  t h e  v a c c i n e  a d m i n i s t e r e d  t o  t h i s  a n i m a l  w h e n  i t  w a s  
l e s s  t h a n  3 5  d a y s  o l d .

I n  a d d i t i o n  t o  i n t e r f e r i n g  w i t h  t h e  b o v i n e  T B  e r a d i c a t i o n  p r o g r a m ,  v a c c i n e s  f o r  J o h n e ’ s  d i s e a s e  
o f t e n  c a u s e  s i g n i f i c a n t  d a m a g e  a t  t h e  s i t e  o f  i n o c u l a t i o n ,  t h e  b r i s k e t .   T h e s e  “ v a c c i n e - i n d u c e d
g r a n u l o m a s ”  r a n g e  i n  s i z e  f r o m  g o l f  b a l l s  t o  s o c c e r  b a l l s .   T h e y  t e n d  t o  g e t  b a n g e d  a r o u n d  a s
t h e  a n i m a l  a p p r o a c h e s  a  f e e d  b u n k  a n d  c a n  g e t  i n f e c t e d  a n d  o o z e  p u s .

A n i m a l s  a r e  n o t  t h e  o n l y  o n e s  t h a t  g e t  v a c c i n a t e d  o n  t h e  f a r m .   O c c a s i o n a l l y ,  w h e n  s t r u g g l i n g  
w i t h  a  r a m b u n c t i o u s  c a l f  w h i l e  t r y i n g  t o  v a c c i n a t e  i t ,  a n i m a l  h o l d e r s  o r  v e t e r i n a r i a n s  w i l l  
a c c i d e n t a l l y  g e t  s t u c k  w i t h  a  n e e d l e .   E v e n  t h e  s m a l l e s t  p r i c k  f r o m  a  n e e d l e  t h a t  h a s  M y c o p a r  
o n  i t  w i l l  l e a d  t o  a  p a i n f u l  s w e l l i n g .   T h i s  h a s  h a p p e n e d  o f t e n  e n o u g h  t o  w a r r a n t  p u b l i c a t i o n s
a b o u t  t h e s e  e v e n t s ,  s i n c e  t h e  h u m a n  p a t h o l o g y  t h a t  r e s u l t s  a r e  t y p i c a l l y  q u i t e  g r a p h i c .   F o r
v e t e r i n a r i a n s ,  t h e  p a i n f u l  l e s i o n s  –  t h a t  m a y  t a k e  m o n t h s  o r  l o n g e r  t o  r e s o l v e  –  c a n  b e
i n c a p a c i t a t i n g .

T h e n  w h a t  C A N  b e  d o n e ?

C o n t r o l  o f  J o h n e ’ s  d i s e a s e  i n  f a r m  a n i m a l s  i s  f a i r l y  s t r a i g h t - f o r w a r d ,  b u t  r e q u i r e s  c o n s i s t e n c y  
a n d  l o t s  o f  p a t i e n c e .   T o  s i g n i f i c a n t l y  r e d u c e  t h e  i n f e c t i o n  r a t e  i n  a  d a i r y  h e r d ,  h e r d  m a n a g e r s  
m u s t  f o l l o w  r e c o m m e n d e d  c h a n g e s  i n  m a n a g e m e n t ,  s p e c i f i c a l l y  d e s i g n e d  t o  l i m i t  t r a n s f e r  o f  t h e  
M A P  i n f e c t i o n  f r o m  c o w s  t o  c a l v e s .   T h e  m o s t  c r i t i c a l  c h a n g e s  f o r  d a i r y  h e r d s  a r e :

O n l y  a l l o w  M A P  t e s t - n e g a t i v e  c o w s  i n t o  t h e  m a i n  m a t e r n i t y  p e n ,
R e m o v e  t h e  n e w b o r n  c a l f  a n d  c o w  f r o m  t h a t  p e n  w i t h i n  a n  h o u r  o f  b i r t h ,
F e e d  t h e  c a l f  c l e a n  c o l o s t r u m  f r o m  a  M A P  t e s t - n e g a t i v e  c o w ,  a n d  t h e n
F e e d  t h e  c a l f  p a s t e u r i z e d  m i l k ,  m e a n i n g  m i l k  r e p l a c e r  o r  m i l k  f r o m  a  d a i r y  h e r d  t h a t  i s  
p a s t e u r i z e d  o n  t h e  f a r m .
T o  f i n d  s o u r c e s  o f  M A P ,  h e r d  o w n e r s  m u s t  t e s t  e v e r y  c o w  i n  t h e  h e r d  a t  l e a s t  o n c e  d u r i n g  e a c h  
l a c t a t i o n  ( b a s i c a l l y  o n c e  a  y e a r )  a n d  t h e y  m u s t  c o n s i s t e n t l y  a c t  o n  t h e  t e s t  r e s u l t s  b y  c u l l i n g
( s l a u g h t e r i n g )  o r  s e g r e g a t i n g  t h e  t e s t - p o s i t i v e  a n i m a l s .   A n d ,  m o s t  i m p o r t a n t l y ,  t h e y  m u s t  d o
t h i s  c o n s i s t e n t l y  f o r  a  p e r i o d  o f  a t  l e a s t  6  o r  m o r e  y e a r s .   P u b l i s h e d  e v i d e n c e  s h o w s  t h a t  s u c h  a
p r o g r a m  i s  v e r y  s u c c e s s f u l  a t  r e d u c i n g  t h e  i n f e c t i o n  r a t e  i n  d a i r y  h e r d s .   T h e  s t r a t e g i e s  i n  o t h e r
s p e c i e s  a r e  s i m i l a r  i n  c o n c e p t  b u t  m u s t  b e  a d a p t e d  t o  d i f f e r e n t  a n i m a l  h u s b a n d r y  m e t h o d s .
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I f  y o u  a r e  a  c o n s u m e r ,  p a r t i c u l a r l y  i f  y o u  a r e  n o t  a  v e g a n ,  y o u  m a y  b e  t h i n k i n g :   “ H e y !   W h a t  
h a p p e n s  t o  t h e s e  a n i m a l s  w i t h  J o h n e ’ s  d i s e a s e  t h a t  a r e  s e n t  t o  s l a u g h t e r ?  A n d ,  w h e r e  d o e s  t h e i r  
m i l k  g o ? ”  T h e  t r o u b l e s o m e  t r u t h  i s  t h a t  e v e r y  d a y ,  d a i r y  c a t t l e ,  b e e f  c a t t l e ,  g o a t s  a n d  s h e e p  w i t h  
J o h n e ’ s  d i s e a s e  a r e  s e n t  t o  s l a u g h t e r  b e c a u s e  t h e y  a r e  n o  l o n g e r  h e a l t h y  p r o d u c t i v e  a n i m a l s .   
V e t e r i n a r y  i n s p e c t o r s  w h o  r e v i e w  t h e  c o n d i t i o n  o f  l i v e  a n i m a l s  r e c o g n i z e  t h a t  t h e y  m a y  b e  a  b i t  
t h i n ,  b u t  a r e  o t h e r w i s e  h e a l t h y  a n d  a r e  t h e r e f o r e  d e e m e d  a c c e p t a b l e  f o r  u s e  a s  f o o d .   O n  t h e  
s l a u g h t e r h o u s e  f l o o r ,  v e t e r i n a r y  i n s p e c t o r s  w h o  e x a m i n e  t h e  i n s i d e s  o f  e a c h  c a r c a s s  r e p o r t  
s e e i n g  i n t e s t i n a l  p a t h o l o g y  i n d i c a t i v e  o f  J o h n e ’ s  d i s e a s e  o n  a  r e g u l a r  b a s i s ,  b u t  t h e y  s e e  n o t h i n g  
t h a t  b y  l a w  r e q u i r e s  c a r c a s s  c o n d e m n a t i o n  ( a s  w o u l d  b e  t h e  c a s e  f o r  p a t h o l o g y  i n d i c a t i v e ,  f o r  
e x a m p l e ,  o f  b o v i n e  T B ) .   T h u s ,  a l l  t h e s e  i n f e c t e d  a n i m a l s  e n t e r  o u r  f o o d  s u p p l y .   M o s t  b e c o m e  
g r o u n d  b e e f .

L i k e w i s e ,  d a i r y  a n i m a l s  w i t h  J o h n e ’ s  d i s e a s e  –  b e  t h e y  d a i r y  c a t t l e ,  g o a t s  o r  s h e e p  –  p r o d u c e  
m i l k  t h a t  e n t e r s  t h e  f o o d  s u p p l y .   M o s t  m i l k  e n d s  u p  a s  s o m e  f o r m  o f  c h e e s e .   T h e  p r o d u c t i o n  o f  
m a n y  b u t  n o t  a l l  c h e e s e s  i n v o l v e s  p a s t e u r i z a t i o n  o f  t h e  m i l k  a s  a  f i r s t  s t e p  i n  t h e  p r o d u c t i o n  
p r o c e s s .   H o w e v e r ,  s o m e  c h e e s e s  c a n  o n l y  b e  m a d e  f r o m  r a w  m i l k .   B y  l a w ,  v i r t u a l l y  a l l  m i l k  
u s e d  f o r  f l u i d  c o n s u m p t i o n  i n  d e v e l o p e d  c o u n t r i e s  i s  p a s t e u r i z e d .   H o w e v e r ,  s o m e  “ h e a l t h  f o o d ”
a d v o c a t e s  i n  t h e  U . S .  s t r i d e n t l y  a r g u e  t h a t  r a w  m i l k  i s  b e t t e r  f o r  y o u  a n d  h a v e  l o b b i e d  t o  c h a n g e
l a w s  p r o h i b i t i n g  s a l e  o f  r a w  m i l k  o r  h a v e  f o u n d  o t h e r  c r e a t i v e  w a y s  t o  c i r c u m v e n t  p a s t e u r i z a t i o n
l a w s .   M a n y  o f  t h e  r a w  m i l k  p r o d u c e r s  a n d  l i k e l y  a l l  o f  t h e  r a w  m i l k  c o n s u m e r s  a r e  u n a w a r e  o f
t h e  p o t e n t i a l  r i s k s  o f  d r i n k i n g  M A P .   T h e y  s e l d o m  i f  e v e r  a s k  i f  t h e  a n i m a l s  p r o d u c i n g  t h e i r  m i l k
h a v e  J o h n e ’ s  d i s e a s e .   I f  t h e  h e r d  p r o v i d i n g  r a w  m i l k  d o e s  h a v e  J o h n e ’ s ,  t h e n  t h e  m i l k  i s  h i g h l y
l i k e l y  t o  b e  l a c e d  w i t h  M A P  a l o n g  w i t h  a  l o n g  l i s t  o f  o t h e r  z o o n o t i c  p a t h o g e n s .

I t  i s  c o n t r o v e r s i a l  w h e t h e r  M A P  i s  k i l l e d  b y  p a s t e u r i z a t i o n  o r  o t h e r  f o o d  m a n u f a c t u r i n g  
p r a c t i c e s .   S u f f i c e  i t  t o  s a y  t h a t  l i v e  M A P  h a v e  b e e n  r e c o v e r e d  f o r m  r e t a i l  p a s t e u r i z e d  m i l k  i n  
t h e  U . S . ,  U . K .  C z e c h  R e p u b l i c ,  A r g e n t i n a ,  B r a z i l  a n d  I n d i a .

W h y  a r e n ’ t  p r o d u c e r s  d o i n g  s o m e t h i n g  a b o u t  t h i s ?

M A P  i s  a  n a g g i n g  b u t  n o t  v e r y  e c o n o m i c a l l y  i m p o r t a n t  p r o b l e m  i n  m o s t  h e r d s  a n d  f l o c k s  o f  f o o d -
p r o d u c i n g  a n i m a l s .   A s  b u s i n e s s e s  w i t h  n a r r o w  p r o f i t  m a r g i n s ,  h e r d  o w n e r s  a r e  n o t  m o t i v a t e d  t o  
s p e n d  m o n e y  t o  f i x  a  p r o b l e m  t h a t  d o e s  n o t  s e e m  t o  b e  e c o n o m i c a l l y  c r u c i a l .   A  c o m m o n  
c o m p l a i n t  o f  d a i r y  h e r d  o w n e r s  i s  t h a t  a  J o h n e ’ s  d i s e a s e  c o n t r o l  p r o g r a m  i s  m o r e  c o s t l y  t h a n  t h e  
d i s e a s e ,  a  v a r i a n t  o n  “ I f  i t  a i n ’ t  b r o k e ,  d o n ’ t  f i x  i t ”  –  “ i f  i t  c o s t s  t o o  m u c h ,  d o n ’ t  b o t h e r . ”

M a n y  c o u n t r i e s  h a v e  l a u n c h e d  n a t i o n a l  p r o g r a m s  t o  c o n t r o l  J o h n e ’ s  d i s e a s e .   W h e n  g o v e r n m e n t  
a g e n c i e s  s u b s i d i z e  t h e  c o s t s  o f  J o h n e ’ s  d i s e a s e  c o n t r o l ,  m o r e  p r o d u c e r s  p a r t i c i p a t e  i n  c o n t r o l  
a n d  h e r d  c e r t i f i c a t i o n  p r o g r a m s .   W h e n  t h e  m o n e y  d i s a p p e a r s ,  t h e y  s t o p .   A s  a  r e s u l t ,  M A P  
f l o w s ,  q u i t e  l i t e r a l l y ,  t h r o u g h  t h e  f o o d  c h a i n  t o  l a n d  o n  t h e  c o n s u m e r ’ s  p l a t e  a s  M A P - b u r g e r s ,  o r  
i n  t h e i r  g l a s s  o f  m i l k .   E v e n  s c a r i e r  i s  t h e  p o t e n t i a l  t h a t  M A P  i s  i n  i n f a n t  f o r m u l a  w h e r e ,  e v e n  i f  
d e a d ,  i t  m a y  t r i g g e r  p a t h o l o g y .   S i n c e  m e d i c a l  s c i e n c e  d o e s  n o t  c u r r e n t l y  l a b e l  M A P  a  z o o n o t i c  
p a t h o g e n  –  m e a n i n g  a n  i n f e c t i o u s  d i s e a s e  t r a n s m i t t e d  f r o m  a n i m a l  t o  h u m a n s  –  t h e r e  i s  n o  l e g a l  
w a y  t o  s t o p  M A P  f r o m  c o n t a m i n a t i n g  f o o d s .   S o ,  w h o  d e c i d e s  i f  M A P  i s  z o o n o t i c ?   G o o d  
q u e s t i o n !

T h e  r e l a t i o n s h i p  b e t w e e n  M A P ,  f o o d - p r o d u c i n g  a n i m a l s  a n d  h u m a n s  i s  c o m p l e x  a n d  s t i l l  
s o m e w h a t  m u r k y .   S o l u t i o n s  w i l l  r e q u i r e  m o r e  s c i e n t i f i c  i n v e s t i g a t i o n ,  a n d  a  r a t i o n a l  d i a l o g u e  
b a s e d  o n  m u t u a l  r e s p e c t  b e t w e e n  f o o d  p r o d u c e r s  i n  a n i m a l  a g r i c u l t u r e ,  v e t e r i n a r i a n s ,  
g o v e r n m e n t  a g e n c i e s  a n d  m e d i c a l  d o c t o r s .   A m o n g  t h e s e  v o i c e s ,  c o n s u m e r s  h a v e  b e e n  n o t a b l y  
s i l e n t .   T h e  J o h n e s . o r g  w e b s i t e  i s  o n e  s t e p  t o w a r d  c h a n g i n g  t h i s  s i t u a t i o n .
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T h e  p r e v i o u s  p a g e s  h a v e  g i v e n  u s  a n  o v e r - v i e w  o n  J o h n e s  d i s e a s e .  M u c h  o f  w h a t  y o u  h a v e  r e a d  
h a s  t a l k e d  m o r e  a b o u t  t h e  d i s e a s e  i n  c a t t l e  t h a n  i t  h a s  a b o u t  g o a t s .  J o h n e s  g e t s  m o s t  o f  i t s  
a t t e n t i o n  f r o m  t h e  c a t t l e  i n d u s t r y ,  b u t  i t  i s  j u s t  a s  p r e v e l a n t  i n  g o a t s .  

EPIDEMIOLOGY

P r e v a l e n c e

T h e r e  a r e  r e l a t i v e l y  f e w  s u r v e y s  f o r  J o h n e ’ s  d i s e a s e  i n  g o a t s .  T h r e e  E u r o p e a n  s t u d i e s  r e p o r t e d  a  
l o w  M A P  i n f e c t i o n  p r e v a l e n c e  ( s e e  N i e l s e n  &  T o f t  ( P r e v . V e t . M e d .  8 8 : 1 - 1 4 ,  2 0 0 9 ) .   N o r w a y
r e c o g n i z e d  t h a t  p a r a t u b e r c u l o s i s  w a s  a  p r o b l e m  f o r  a  l i m i t e d  n u m b e r  o f  i t s  g o a t  h e r d s  a n d
e f f e c t i v e l y  e r a d i c a t e d  t h e  i n f e c t i o n ,  a c c o r d i n g  t o  t h e i r  2 0 1 6  r e p o r t .  A  s y s t e m a t i c  l i t e r a t u r e
r e v i e w  p u b l i s h e d  i n  2 0 1 4  f o u n d  t h a t  i n  L a t i n  A m e r i c a  a n d  t h e  C a r i b b e a n  f o r  g o a t s  t h e  a n i m a l -
l e v e l  a n d  h e r d - l e v e l  o f  p a r a t u b e r c u l o s i s  w a s  4 . 3  %  a n d  3 . 7  % ,  r e s p e c t i v e l y .

I n  O n t a r i o  ,  C a n a d a ,  D r .  C a t h y  B a u m a n  a n d  c o l l e a g u e s  s u r v e y e d  5 8 0  g o a t s  ( l a c t a t i n g  a n d  2  y e a r s  
o f  a g e  o r  o l d e r )  r a n d o m l y  s e l e c t e d  f r o m  2 9  r a n d o m l y  s e l e c t e d  d a i r y  g o a t  h e r d s .  A n i m a l s  w e r e
t e s t e d  f o r  M A P  i n  f e c a l  s a m p l e s  b y  b o t h  c u l t u r e  P C R ,  a n d  f o r  s e r u m  a n t i b o d i e s  b y  e n z y m e - l i n k e d
i m m u n o s o r b e n t  a s s a y  ( E L I S A ) .  U s i n g  s o p h i s t i c a t e d  s t a t i s t i c a l  m e t h o d s  t h e y  c o n c l u d e d  t h a t  t h e
e s t i m a t e d  f a r m - l e v e l  t r u e  p r e v a l e n c e  w a s  8 3 . 0 %  ( p r o p o r t i o n  o f  d a i r y  g o a t  h e r d s  e s t i m a t e d  t o  b e
M A P - i n f e c t e d ) .

I n  t h e  U . S . ,  P a t r i c k  P i t h u a  a n d  N a t h a n i e l  K o l l i a s  f r o m  t h e  D e p t .  o f  V e t e r i n a r y  M e d i c i n e  a n d  
S u r g e r y ,  U n i v e r s i t y  o f  M i s s o u r i  c o l l e c t e d  b l o o d  s a m p l e s  f r o m  g o a t s  ≥ 2 4  m o n t h s  o f  a g e  i n  2 5  
M i s s o u r i  B o e r  g o a t  h e r d s  a n d  t e s t e d  t h e m  f o r   M A P  a n t i b o d i e s  u s i n g  a  c o m m e r c i a l  E L I S A  k i t .  
H e r d s  w e r e  d e c l a r e d  p o s i t i v e  f o r  M A P  i f  o n e  o r  m o r e  g o a t s  i n  t h e  h e r d  t e s t e d  E L I S A - p o s i t i v e .  O f  
6 2 9  g o a t s  t e s t e d  o n l y  1 2  w e r e  E L I S A - p o s i t i v e  g i v i n g  a n  e s t i m a t e d  t r u e  a n i m a l - l e v e l  p r e v a l e n c e  o f   
1 . 4 % .  H o w e v e r  t h e r e  w a s  a t  l e a s t  o n e  E L I S A - p o s i t i v e  g o a t  i n  9  o f  t h e  2 5  h e r d s  t e s t e d  g i v i n g  a n  
e s t i m a t e d  t r u e  h e r d - l e v e l  p r e v a l e n c e  o f   5 4 . 7 % .  T h e y  c o n c l u d e d  t h a t  M A P  i n f e c t i o n s  a r e  e n d e m i c  
i n  M i s s o u r i  B o e r  g o a t  h e r d s .  T h i s  s t u d y  w a s  p u b l i s h e d  i n  V e t e r i n a r y  M e d i c i n e  I n t e r n a t i o n a l .

I n  2 0 1 7 ,  t h e  J o h n e ’ s  T e s t i n g  C e n t e r ,  U n i v e r s i t y  o f  W i s c o n s i n  r e c e i v e d  7 0 9  g o a t  f e c a l  s a m p l e s  f o r  
t e s t i n g  b y  P C R .  O f  t h e s e ,  7 5 ,  o r  1 0 . 5 % ,  w e r e  P C R - p o s i t i v e  f o r  M A P  a n d  t h e s e  o r i g i n a t e d  f r o m  
o v e r  5  d i f f e r e n t  s t a t e s .  T h a t  s a m e  y e a r ,  1 , 3 0 3  s e r u m  s a m p l e s  w e r e  t e s t e d  f o r  a n t i b o d i e s  t o  M A P
b y  E L I S A ,  f i n d i n g  6 9  ( 4 . 9 % )  w e r e  p o s i t i v e .  S t a t e s  h a v i n g  t h e  m o s t  g o a t s  t e s t i n g  p o s i t i v e  f o r
J o h n e ’ s  d i s e a s e  o v e r a l l  w e r e  M i s s o u r i ,  C a l i f o r n i a ,  I n d i a n a ,  M i n n e s o t a ,  O h i o ,  a n d  O r e g o n .  W h i l e
t h e s e  s a m p l e s  w e r e  s u b m i t t e d  f o r  t h e  p u r p o s e  o f  d i a g n o s i n g  J o h n e ’ s  d i s e a s e ,  n o t  a  r a n d o m
s u r v e y ,  t h e  r e s u l t s  d o  i n d i c a t e  t h a t  J o h n e ’ s  d i s e a s e  i s  c o m m o n  a m o n g  g o a t s  i n  t h e  U . S .  M a n y  o f
t h e  g o a t s  t e s t e d  w e r e  p e t s  s u c h  a s  N i g e r i a n  D w a r f  g o a t s  a n d  P y g m y  G o a t s .

S o u r c e s  o f  I n f e c t i o n

M A P  i s  a n  o b l i g a t e  a n i m a l  p a t h o g e n .  T h i s  m e a n s  t h a t  t h e  o n l y  p l a c e  M A P  c a n  m u l t i p l y  i n  n a t u r e  
i s  i n s i d e  t h e  g o a t .  M o s t  a c c u r a t e l y ,  i t  i s  i n s i d e  c e l l s  t h a t  a r e  p a r t  o f  t h e  a n i m a l ’ s  i m m u n e  s y s t e m  
c a l l e d  m a c r o p h a g e s .  W h e n  M A P  l e a v e s  a n  a n i m a l ,  f o r  e x a m p l e  i n  t h e  f e c e s ,  i t  c a n  s u r v i v e  a t  l o w  
n u m b e r s  f o r  a  l o n g  t i m e  ( u p  t o  a  y e a r )  i n  e n v i r o n m e n t s  s u c h  a s  s o i l  a n d  w a t e r ,  b u t  i t  c a n n o t  
m u l t i p l y  t h e r e .  C o n s e q u e n t l y ,  t h e  p r i m a r y  s o u r c e  o f  i n f e c t i o n  i s  a  M A P - i n f e c t e d  a n i m a l  a n d  i t s  
m a n u r e ,  a n d  t h e  r e s u l t a n t  c o n t a m i n a t e d  e n v i r o n m e n t .

A s  M A P  i n f e c t i o n  p r o g r e s s e s  i n  a n  a n i m a l ,  t h e  n u m b e r  o f  b a c t e r i a  b e i n g  e x c r e t e d  s t e a d i l y  
i n c r e a s e s .  G o a t  m a n u r e  c o n t a m i n a t e s  b a r n s ,  p a s t u r e s  o r  f i e l d s  i n t o  s t r e a m s ,  p o n d s  a n d  
g r o u n d w a t e r .  T h i s  m e a n s  t h a t  t h e  e n v i r o n m e n t a l  b u r d e n  o f  M A P  s t e a d i l y  i n c r e a s e s  u n l e s s  t h e  
s o u r c e  ( M A P - i n f e c t e d  g o a t )  i s  r e m o v e d  f r o m  t h e  h e r d .
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T r a n s m i s s i o n  o f  I n f e c t i o n

M o s t  M A P  t r a n s m i s s i o n  o c c u r s  f r o m  a d u l t  i n f e c t e d  g o a t s  t o  y o u n g  k i d s  t h r o u g h  t h e  f e c a l - o r a l  
r o u t e .  T h e  o r g a n i s m  i s  s w a l l o w e d  i n  m a n u r e - c o n t a m i n a t e d  m i l k ,  w a t e r  o r  f e e d ;  s o m e t i m e s  m a n u r e  
i s  s w a l l o w e d  d i r e c t l y .  M A P  i s  a l s o  s h e d  d i r e c t l y  i n t o  t h e  m i l k  a n d  c o l o s t r u m  o f  i n f e c t e d  d a m s  i n  
l a t e r  s t a g e s  o f  i n f e c t i o n ,  p r o v i d i n g  a n o t h e r  r o u t e  o f  e x p o s u r e  f o r  s u s c e p t i b l e  y o u n g  a n i m a l s .
P o o l i n g  o f  m i l k  f r o m  m u l t i p l e  n a n n i e s  t o  f e e d  m u l t i p l e  k i d s  i s  a  s i g n i f i c a n t  r i s k .

G o a t s  a r e  c o p r o p h a g i c  ( e a t  f e c e s )  a n d  t h e y  a l s o  l i k e  t o  c l i m b ,  g e t t i n g  i n t o  a n d  d e f e c a t i n g  i n  
f e e d e r s  a n d  w a t e r e r s .  T h e s e  b e h a v i o r s  o b v i o u s l y  f a c i l i t a t e  s p r e a d  o f  t h e  M A P  i n f e c t i o n ,  m a k i n g  i t  
e x t r a  i m p o r t a n t  t o  d e t e c t  a n d  r e m o v e  a n i m a l s  s h e d d i n g  M A P  i n  t h e i r  f e c e s .

A n o t h e r  t r a n s m i s s i o n  r o u t e  i s  i n  u t e r o :  a  f e t u s  m a y  a c q u i r e  t h e  i n f e c t i o n  f r o m  i t s  i n f e c t e d  d a m  
e v e n  b e f o r e  i t  h i t s  t h e  g r o u n d .  T h e r e  i s  n o  r e s e a r c h  i n  g o a t s  h e l p i n g  u s  t o  k n o w  t h e  r a t e  a t  w h i c h  
t h i s  o c c u r s  b u t  i f  w e  b o r r o w  f r o m  c a t t l e  s t u d i e s  w e  c a n  r o u g h l y  g u e s s  t h a t  i t  h a p p e n s  1 5 - 4 0 %  o f  
t h e  t i m e ,  d e p e n d i n g  o n  h o w  f a r  a d v a n c e d  i s  t h e  M A P  i n f e c t i o n  i n  t h e  d a m .

T h e r e  i s  n o  t r a n s m i s s i o n  r i s k  o f  n o s e - t o - n o s e  f e n c e  l i n e  c o n t a c t ,  t h r o u g h  s n e e z e d  a e r o s o l s ,  o r  v i a  
a r t i f i c i a l  i n s e m i n a t i o n  o r  n a t u r a l  b r e e d i n g .  T h e  m o s t  l i k e l y  w a y  M A P  i n i t i a l l y  e n t e r s  a  h e r d  i s  
w h e n  a  s i l e n t l y  i n f e c t e d  a n i m a l  i s  p u r c h a s e d  a n d  i n t r o d u c e d .

T h e s e  t r a n s m i s s i o n  f a c t o r s  f o r m  t h e  b a s i s  o f  M A P  i n f e c t i o n  c o n t r o l :  p r o t e c t  t h e  f u t u r e  o f  y o u r  
h e r d  ( t h e  y o u n g  k i d s )  b y  m a k i n g  s u r e  t h e y  a r e  n o t  e x p o s e d  t o  p o t e n t i a l l y  c o n t a m i n a t e d  a d u l t  
m a n u r e  f r o m  p o t e n t i a l l y  i n f e c t e d  a n i m a l s .  T h e  e x t e n t  a n d  d u r a t i o n  o f  e x p o s u r e  t o  c o n t a m i n a t e d  
m a n u r e  a n d  m i l k  f r o m  i n f e c t e d  a d u l t  a n i m a l s  d i r e c t l y  a f f e c t s  t h e  l i k e l i h o o d  o f  s u f f i c i e n t  M A P  
e x p o s u r e  t o  c a u s e  a  n e w  c a s e  o f  i n f e c t i o n .  C l e a n ,  d r y ,  b i r t h i n g  e n v i r o n m e n t s  a n d  h o u s i n g  o f  y o u n g  
k i d s  a w a y  f r o m  t h e  a d u l t  h e r d  l i m i t s  t h e  p o s s i b i l i t y  o f  i n f e c t i o n  t r a n s m i s s i o n .  C o n v e r s e l y ,  d i r t y  
m a t e r n i t y  p e n s  o r  l o t s  a n d  f e c a l  c o n t a m i n a t i o n  o f  f e e d  a n d  w a t e r  s u p p l i e s  w i l l  p r o m o t e  s p r e a d  o f  
t h e  i n f e c t i o n .

PATHOLOGY

K n o w l e d g e  G a p s

M u c h  h a s  b e e n  a c c o m p l i s h e d  i n  u n d e r s t a n d i n g  t h e  i n t e r p l a y  o f  M A P  a n d  i t s  h o s t  i n  r e c e n t  y e a r s  
u s i n g  a s  n e w  t o o l s  t h e  g e n o m e  o f  M A P  a n d  t h e  m a n y  c e l l u l a r ,  p r o t e o m i c  a n d  r e a g e n t s  a n d  a s s a y s
r e c e n t l y  d e v e l o p e d .  M o s t  M A P  r e s e a r c h  i s  d o n e  o n  c a t t l e  a n d  s t u d i e s  s p e c i f i c a l l y  o n  g o a t s  a r e  v e r y
f e w .  T h u s ,  s o m e t i m e  w e  h a v e  t o  m a k e  a s s u m p t i o n s  a b o u t  h o w  M A P  i n f e c t i o n  p r o g r e s s e s  i n  g o a t s .
T h e s e  a r e  s o m e  o f  t h e  c o r e  q u e s t i o n s  a b o u t  M A P  p a t h o l o g y  a n d  p a t h o g e n e s i s  t h a t  r e m a i n
u n a n s w e r e d :

W h a t  i s  t h e  m i n i m a l l y  i n f e c t i v e  d o s e  b y  a n i m a l  s p e c i e s  a n d  a g e ?

W h y  a r e  y o u n g  r u m i n a n t s  m u c h  m o r e  s u s c e p t i b l e  t h a n  a d u l t  r u m i n a n t s ?

W h a t  p r o p o r t i o n  o f  i n f e c t e d  a n i m a l s  r e c o v e r  ( c l e a r  t h e  i n f e c t i o n ) ,  i f  a n y ?

W h a t  f a c t o r s  a f f e c t  M A P  v i r u l e n c e ?

A r e  a l l  M A P  s t r a i n s  e q u a l l y  v i r u l e n t ?

W h a t  a r e  t h e  i n n a t e  i m m u n o l o g i c  r e s p o n s e s  t o  M A P  i n f e c t i o n  i n  y o u n g  a n i m a l s ?

C o n t i n u e d  p r o g r e s s  i n  c o m p r e h e n d i n g  h o s t - M A P  a n d  M A P - e n v i r o n m e n t  d y n a m i c s  i s  b e i n g  m a d e .  
T h i s  p a g e  s u m m a r i z e s  o u r  c u r r e n t  k n o w l e d g e  a b o u t  t h e  i m p a c t  o f  a  M A P  i n f e c t i o n  o n  g o a t s .
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I n f e c t i o n

T h e  t a r g e t  f o r  M A P  i s  t h e  g o a t ’ s  g a s t r o i n t e s t i n a l  ( G I )  t r a c t .  T h e  e n d  o f  t h e  s m a l l  i n t e s t i n e ,  c a l l e d  
t h e  i l e u m ,  i s  t h e  p r i m a r y  s i t e  f o r  i n f e c t i o n .  G o a t s  s w a l l o w  t h e  o r g a n i s m  ( v i a  M A P - c o n t a m i n a t e d  
m i l k ,  w a t e r  o r  f e e d )  w h i c h  t h e n  i n v a d e s  t h r o u g h  t h e  i n t e s t i n a l  w a l l  l o c a l i z i n g  i n  s p e c i a l i z e d  
t i s s u e s  c a l l e d  P e y e r ’ s  p a t c h e s  w h e r e  i t  i s  t a k e n  u p  b y  t h e  g o a t ’ s  i m m u n e  c e l l s  ( m a c r o p h a g e s ) .  T h i s  
m i c r o s c o p i c  i n f e c t i o n  o f  m a c r o p h a g e s  i n  t h e  s m a l l  i n t e s t i n a l  p e r s i s t s  f o r  y e a r s  w i t h o u t  t r i g g e r i n g  
a n y  s y s t e m i c  r e s p o n s e  f r o m  t h e  a n i m a l ’ s  i m m u n e  s y s t e m ,  m e a n i n g  t h a t  t h e  a n i m a l  i s  M A P - i n f e c t e d  
b u t  i s n ’ t  s i c k  a n d  i s n ’ t  r e s p o n d i n g  t o  t h e  i n f e c t i o n  i n  a n y  d e t e c t a b l e  w a y .  A t  s o m e  p o i n t  M A P  
s p r e a d s  b e y o n d  t h e  i n t e s t i n a l  t r a c t  t o  l y m p h  n o d e s  f l a n k i n g  t h e  G I  t r a c t  ( t h e  m e s e n t e r i c  n o d e s ) .  
L a t e r ,  f o r  r e a s o n s  n o t  y e t  u n d e r s t o o d ,  t h e  i n f e c t i o n  s p r e a d s  t h r o u g h o u t  t h e  g o a t  a t  w h i c h  p o i n t  i t  
c a n  i n f e c t  t h e  u n b o r n  f e t u s .  C l i n i c a l  s y m p t o m s  o f  J o h n e ’ s  d i s e a s e  u s u a l l y  b e g i n  t o  a p p e a r  a t  t h i s  
p o i n t .  W h e n  g o a t s  b e c o m e  t h i n  d u e  t o  t h e  d a m a g e  c a u s e d  t o  t h e i r  i n t e s t i n a l  t r a c t  b y  M A P  a n d  t h e  
r e s u l t i n g  i n f l a m m a t i o n ,  d i a g n o s t i c  t e s t s  a r e  a l m o s t  i n v a r i a b l y  p o s i t i v e ,  w h e t h e r  t e s t i n g  b y  f e c a l  
c u l t u r e ,  f e c a l  P C R ,  o r  b y  E L I S A  f o r  s e r u m  a n t i b o d i e s .

T h r o u g h o u t  t h i s  l o n g  s u b - c l i n i c a l  p h a s e  ( r o u g h l y  2 - 1 0  y e a r s )  w h e n  t h e g o a t  a p p e a r s  
h e a l t h y  a l t h o u g h  M A P - i n f e c t e d ,  i t  i s  c a p a b l e  o f  t r a n s m i t t i n g  t h e
i n f e c t i o n  b y  s h e d d i n g  M A P  i n  m i l k  a n d  m a n u r e .  I n i t i a l l y ,  t h e  M A P
b a c t e r i a  m a y  b e  o n l y  i n t e r m i t t e n t l y  d e t e c t a b l e  b u t  a s  t h e  i n f e c t i o n
p r o g r e s s e s ,  a n i m a l s  b e c o m e  s t e a d y  s h e d d e r s  o f  M A P  i n  f e c e s .

I n f l a m m a t i o n

M A P  e m p l o y s  a  v a r i e t y  o f  s t r a t e g i e s  t o  m a k e  s u r e  i t  g e t s  t o  w h e r e  i t  c a n
p e r s i s t ,  a n d  m o r e  i m p o r t a n t l y  r e p l i c a t e ,  i n  a n  a n i m a l .  O n e  o f  t h e s e
s t r a t e g i e s  i s  t o  u s e  a  c o m p o n e n t  o f  t h e  a n i m a l ’ s  d e f e n s e  s y s t e m  f o r  i t s
o w n  h o m e .  A f t e r  h a v i n g  b e e n  s w a l l o w e d  a n d  t r a v e l l e d  d o w n  t h e  s m a l l  i n t e s t i n e ,  M A P  i s  p i c k e d  u p
b y  h o s t  c e l l s  ( w i t h  t h e  i n t e n t i o n  o f  k i l l i n g  t h e  f o r e i g n  i n v a d e r )  a n d  i s  c a r r i e d  i n s i d e  t h e s e  c e l l s
i n t o  t h e  w a l l  o f  t h e  G I  t r a c t  l a n d i n g  i n  t h e  P e y e r ’ s  p a t c h e s  ( l y m p h o i d  t i s s u e  s i m i l a r  t o  t o n s i l s )  a n d
s e t s  u p  r e s i d e n c e  w i t h i n  m a c r o p h a g e s  ( w h i t e  b l o o d  c e l l s )  l o c a l i z e d  i n  t h a t  r e g i o n  a n d  d e s i g n  t o
f i g h t  i n f e c t i o n .  T h r o u g h  c o m p l e x  m e c h a n i s m s ,  M A P  s o m e h o w  t u r n s  o f f  t h e  b a c t e r i a - f i g h t i n g
m e c h a n i s m s  o f  t h e  m a c r o p h a g e s  a n d  i n s t e a d  c r e a t e s  a  h o s p i t a b l e  e n v i r o n m e n t  f o r  i t s e l f .  F a r  f r o m
a l a r m i n g  t h e  i m m u n e  s y s t e m ,  t h i s  i n v a s i o n  s e e m s  t o  b e  i g n o r e d  b y  t h e  g o a t ’ s  i m m u n e  s y s t e m  o r
a c t i v e l y  s u p p r e s s e d  b y  M A P .  N o  d e t e c t a b l e  p a t h o l o g y  a p p e a r s  a t  t h i s  p h a s e .  T h e  p h o t o  o n  t h e  r i g h t
s h o w s  t h e  r e d - s t a i n e d  M A P  b a c t e r i a  s u r r o u n d e d  b y  a  l i m i t e d  n u m b e r  o f  b l u e - c o l o r e d  g o a t
i n f l a m m a t o r y  c e l l s .

A t  s o m e  p o i n t ,  t h e  g o a t  m o u n t s  a  s t r o n g e r  i n f l a m m a t o r y  r e s p o n s e .  I n f l a m m a t i o n  i s  d e f i n e d  a s  a  
p r o t e c t i v e  t i s s u e  r e s p o n s e  t o  i n j u r y  o r  d e s t r u c t i o n  o f  t i s s u e s ,  w h i c h  s e r v e s  t o  d e s t r o y ,  d i l u t e ,  o r  
w a l l  o f f  b o t h  t h e  i n j u r i o u s  a g e n t  a n d  t h e  i n j u r e d  t i s s u e s .  T h r o u g h  p r o d u c t i o n  o f  v a r i o u s  c y t o k i n e s  
( g a m m a  i n t e r f e r o n  b e i n g  a n  i m p o r t a n t  o n e )  t h e  b o d y  b e g i n s  t h i s  s o  c a l l e d  “ c e l l - m e d i a t e d ”  i m m u n e  
r e s p o n s e .  M o r e  m a c r o p h a g e s  a r e  r e c r u i t e d  t o  t h e  s i t e  o f  i n f e c t i o n  a n d  t h e  r e s u l t  i s  c a l l e d  
g r a n u l o m a t o u s  i n f l a m m a t i o n ,  a n  a g g r e g a t e  o f  l i v i n g ,  d y i n g  a n d  d e a d  M A P  p l u s  w h i t e  b l o o d  c e l l s  
f r o m  t h e  g o a t ,  n a m e l y  m a c r o p h a g e s  a n d  l y m p h o c y t e s .  T h i s  l e s i o n  p r o g r e s s e s ,  b u t  r e m a i n s  a  
l o c a l i z e d  b a t t l e  i n  t h e  g a s t r o i n t e s t i n a l  t r a c t  –  –  –  f o r  a  w h i l e .

A s  m o r e  M A P  e n t e r  a n d  r e p l i c a t e  i n  t h e  m a c r o p h a g e s  h o w e v e r ,  a n d  a s  m o r e  c e l l s  a r e  r e c r u i t e d  t o  
f i g h t  t h e m ,  t h e  l e s i o n  e x p a n d s .  T h i s  g r a n u l o m a t o u s  i n f l a m m a t i o n  s p r e a d s ,  a n d  t h e  i n f e c t e d  
m a c r o p h a g e  m a y  t h e n  l e a v e  t h e  g a s t r o i n t e s t i n a l  t r a c t  i n s i d e  m a c r o p h a g e s  a n d  b e  f i l t e r e d  o u t  b y  
t h e  n e i g h b o r i n g  l y m p h  n o d e s .  E v e n t u a l l y ,  t h e  g o a t  l o s e s  i t ’ s  b a t t l e  w i t h  M A P  a n d  t h e  b a c t e r i a  
s p r e a d  t h r o u g h  t h e  b l o o d  t o  o t h e r  o r g a n  s y s t e m s .

I n  m a n y  r e s p e c t s  t h e  l e s i o n  r e s e m b l e s  t h a t  o f  l e p r o s y  ( i . e . ,  l e s i o n s  p r o d u c e d  b y  i n f e c t i o n  w i t h  
M y c o b a c t e r i u m  l e p r a e )  m o r e  t h a n  t h a t  o f  t u b e r c u l o s i s  ( c a u s e d  b y  M y c o b a c t e r i u m  t u b e r c u l o s i s ) .  A s  
i n  l e p r o s y ,  s o m e  l e s i o n s  m a y  h a v e  n u m e r o u s  a c i d - f a s t  ( r e d )  b a c t e r i a .  S u c h  l e s i o n s  a s  s h o w n  o n  t h e  
l e f t  a r e  r e f e r r e d  t o  a s  l e p r o m a t o u s  o r  m u l t i - b a c i l l a r y .  W h e n  v e r y  f e w  M A P  b a c t e r i a  a r e  s e e n  i t  i s
c a l l e d  p a u c i b a c i l l a r y .
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T h i s  u n c o n t r o l l e d  s p r e a d i n g  i n f l a m m a t i o n  i s  t h e  p r i m a r y  r e a s o n  J o h n e ’ s  d i s e a s e  i s  f a t a l .  T h e  G I  
t r a c t  i s  s e v e r e l y  d a m a g e d  a n d  i s  n o  l o n g e r  c a p a b l e  o f  a b s o r b i n g  n u t r i t i o n .  S o ,  t h e  g o a t  k e e p s  
e a t i n g  w e l l  b u t  s t e a d i l y  l o s e s  w e i g h t .  M A P - i n f e c t e d  g o a t s  s o m e t i m e s  h a v e  p a s t y  f e c e s ,  b u t  i t  i s  n o t  
l i k e  t h e  d i a r r h e a  s e e n  i n  c a t t l e .

I n  t h i s  l a t t e r  s t a g e  o f  i n f e c t i o n  t h e  i n t e s t i n e  i s  s o m e w h a t  t h i c k e n e d .  M o r e  n o t i c e a b l e ,  h o w e v e r ,  a r e  
t h e  e n l a r g e d  l y m p h  n o d e s  a d j a c e n t  t o  t h e  G I  t r a c t .   W h e n  c u t  i n  h a l f ,  t h e s e  s w o l l e n  l y m p h  n o d e s  
o f t e n  r e v e a l  p a l e  w h i t i s h  a r e a s  t h a t  a r e  c o l l e c t i o n s  o f  w h i t e  b l o o d  c e l l s  ( m a c r o p h a g e s  a n d  T -
l y m p h o c y t e s )  t h a t  h a v e  c o m e  t o  t h e  M A P  i n f e c t i o n  s i t e  t o  t r y  a n d  d e a l  w i t h  t h e  i n v a d i n g  m i c r o b e .
N o r m a l l y  t h e  l y m p h  n o d e  w i t h  b e  a  u n i f o r m ,  l i v e r - l i k e  c o l o r .  T h e  w h i t e  a r e a s  a r e  a l l  s i t e s  o f
g r a n u l o m a t o u s  i n f l a m m a t i o n .  S o m e t i m e s  t h e s e  l e s i o n s  w i l l  b e  c a l c i f i e d .

D I A G N O S I S

T e s t i n g  f o r  J o h n e ’ s  d i s e a s e  c a n  s e e m  c o m p l i c a t e d .  W e  t r y  h e r e  t o  g i v e  s o m e  g e n e r a l  g u i d e l i n e s  b u t  
e v e r y  h e r d  a n d  e v e r y  o w n e r  i s  d i f f e r e n t .  W e  u r g e  g o a t  o w n e r s  t o  w o r k  w i t h  t h e i r  l o c a l  v e t e r i n a r i a n  
t o  f i n d  t h e  r i g h t  t e s t i n g  p r o g r a m  f o r  t h e i r  h e r d .

F i r s t ,  l e t ’ s  a d d r e s s :  W h y  t e s t ?

T h e r e  a r e  a  n u m b e r  o f  r e a s o n s  t o  t e s t  y o u r  a n i m a l s  f o r  J o h n e ’ s  d i s e a s e ?  I n  f a c t ,  I  t h i n k  e v e r y  
s i n g l e  g o a t  h e r d  s h o u l d  b e  t e s t e d .  T h e  b e s t  t e s t  f o r  y o u r  g o a t s  d e p e n d s  o n  h o w  t h e  t e s t i n g  
i n f o r m a t i o n  w i l l  h e l p  y o u  a c c o m p l i s h  y o u r  g o a l s .  D i a g n o s t i c  t e s t i n g  w i l l  h e l p  y o u  t o :

- D e t e r m i n e  w h e t h e r  o r  n o t  M A P - i n f e c t e d  g o a t s  a r e  p r e s e n t  i n  y o u r  h e r d .

- E s t i m a t e  t h e  e x t e n t  o f  M A P  i n f e c t i o n  ( p r e v a l e n c e )  i n  y o u r  h e r d .

- C o n t r o l  M A P  ( d e c r e a s e d  t h e  p r e v a l e n c e )  i n  a n  i n f e c t e d  h e r d .

- E r a d i c a t e  M A P  f r o m  a n  i n f e c t e d  h e r d  –  y e s  t h i s  i s  p o s s i b l e .

- M o n i t o r  y o u r  h e r d  t o  i n s u r e  i t  r e m a i n s  M A P - f r e e  ( s u r v e i l l a n c e ) .

- M a k e  a  d i a g n o s i s  f o r  a  s i c k  a n i m a l ,  d o e s  i t  h a v e  J o h n e ’ s  d i s e a s e .

- M e e t  a  p r e - p u r c h a s e  o r  p r e - s h i p p i n g  t e s t i n g  r e q u i r e m e n t .

O n c e  y o u r  v e t e r i n a r i a n  k n o w s  t h e  r e a s o n ( s )  y o u  w a n t  t o  t e s t  f o r  J o h n e ’ s  d i s e a s e ,  s / h e  c a n  t a i l o r  a  
d i a g n o s t i c  p l a n  t h a t  b e s t  m e e t s  y o u r  n e e d s .  T h i s  p l a n  s h o u l d  o u t l i n e  t h e  t y p e  o f  t e s t ,  w h e n  t o  t e s t ,  
w h i c h  a n i m a l s  t o  f o c u s  o n ,  t h e  c o s t  o f  t e s t i n g ,  h o w  t o  i n t e r p r e t  t h e  r e s u l t s  a n d  w h a t  a c t i o n s  t o  
t a k e  b a s e d  o n  t e s t  r e s u l t s .  L o t s  t o  c o n s i d e r !  T h a t ’ s  w h y  p r o f e s s i o n a l  h e l p  i s  a d v i s e d .

F o r  a l l  o f  t h e s e  d i a g n o s t i c  a s s a y s ,  b e  s u r e  y o u  a n d  y o u r  v e t e r i n a r i a n  u s e  a  l a b o r a t o r y  t h a t  h a s  
v o l u n t a r i l y  t a k e n  ( a n d  p a s s e d ! )  a n  a n n u a l  “ c h e c k  t e s t ”  t o  c o n f i r m  t h a t  t h e i r  t e s t  k i t s  a n d  m e t h o d s  
a r e  v a l i d .

W h i c h  T e s t  S h o u l d  I  U s e ?

O r g a n i s m - b a s e d  t e s t s .

T h e r e  a r e  t w o  t y p e s  o f  t h e s e  a s s a y s :  ( 1 )  P C R ,  w h i c h  l o o k s  f o r  t h e  M A P  g e n e t i c  m a t e r i a l  f r o m  l i v i n g  
o r  d e a d  M A P ,  a n d  ( 2 )  C u l t u r e ,  w h i c h  i s o l a t e s  t h e  l i v i n g  M A P  o r g a n i s m  i t s e l f  f r o m  m a n u r e  o r
t i s s u e .  P C R  h a s  l a r g e l y  r e p l a c e d  c u l t u r e  a s  t h e  m o s t  a c c u r a t e  a n d  a f f o r d a b l e  w a y  t o  d e t e c t  M A P .



Page 47 MYOTONIC GOAT REVIEW 

1 .  P C R ,  a l s o  c a l l e d  d i r e c t  P C R :  T h i s  t e s t  i s  u s e d  o n  m a n u r e  o r  t i s s u e  s a m p l e s .  T h e  a s s a y  l o o k s  f o r  
M A P ’ s  g e n e t i c  m a t e r i a l  i n s t e a d  o f  t h e  l i v i n g  o r g a n i s m .  M o s t  l a b s  p r o v i d e  a  r e s u l t  i n  7 - 1 0  d a y s .  T h e  
a c c u r a c y  o f  c u l t u r e  a n d  P C R  a r e  c o m p a r a b l e  a n d  P C R  i s  f a s t e r  a n d  l e s s  e x p e n s i v e .

P o o l i n g  o f  s a m p l e s  ( 5  p e r  p o o l  w i t h  p o o l i n g  d o n e  b y  t h e  t e s t i n g  l a b )  i s  t h e  m o s t  a c c u r a t e  a n d  
a f f o r d a b l e  w a y  t o  t e s t  y o u r  h e r d  i f  y o u  h a v e  a  l o w  o r  z e r o  p r e v a l e n c e  o f  i n f e c t i o n .  R e q u e s t  
“ D i r e c t  P C R  ( p o o l e d ) ”  o n  t h e  s u b m i s s i o n  f o r m  a n d  l i s t  y o u r  a n i m a l s  o n  t h e  s u b m i s s i o n  f o r m  i n  
t h e  o r d e r  b y  d e c r e a s i n g  a g e  ( o l d e s t  f i r s t ) .  T h i s  i n s u r e s  t h a t  t h e  p o o l s  a r e  c r e a t e d  w i t h  t h e  
m a x i m u m  l i k e l i h o o d  o f  h a v i n g  t h e  M A P - i n f e c t e d  a n i m a l s  i n  t h e  s a m e  p o o l .

P a r a f f i n  b l o c k  P C R  i s  a  s p e c i a l  f o r m  o f  P C R  t h a t  o n l y  s o m e  l a b o r a t o r i e s  p e r f o r m .  W h e n  t i s s u e s  
a r e  c o l l e c t e d  a t  a  n e c r o p s y ,  t h e y  a r e  e m b e d d e d  i n  p a r a f f i n  t o  b e  t h i n - s e c t i o n e d ,  s t a i n e d  a n d  
e x a m i n e d  m i c r o s c o p i c a l l y .  T h e  p a t h o l o g i s t  i s  l o o k i n g  f o r  c h a r a c t e r i s t i c  i n f l a m m a t i o n  i n  t i s s u e s  
a n d  f o r  M A P  i t s e l f  w i t h i n  c e l l s .  Y o u r  v e t e r i n a r i a n  c a n  r e q u e s t  a  P C R  t e s t  o n  a  p o r t i o n  o f  t h e  
p a r a f f i n  b l o c k .

M o s t  l a b s  a l s o  u s e  a  P C R  t o  c o n f i r m  t h a t  t h e  o r g a n i s m  i s o l a t e d  d u r i n g  c u l t u r e  i s  a c t u a l l y  M A P  
a n d  n o t  o n e  o f  i t s  c l o s e l y - r e l a t e d  m y c o b a c t e r i a l  c o u s i n s  t h a t  l i v e  i n  s o i l  a n d  w a t e r .

2 .  C u l t u r e :  A  s a m p l e  s u b m i t t e d  f o r  c u l t u r e  i s  m o n i t o r e d  f o r  e i g h t  w e e k s  o r  l o n g e r  b e c a u s e  M A P  
i s  a  v e r y  s l o w  g r o w i n g  o r g a n i s m .  I f  t h e  s a m p l e  i s  h e a v i l y  c o n t a m i n a t e d  w i t h  M A P ,  a  p o s i t i v e  
r e s u l t  m a y  b e  h a d  s o o n e r ,  b u t  i t  c a n  t a k e  t w o  m o n t h s  o f  i n c u b a t i o n  o r  m o r e  u n t i l  t h e  l a b  f e e l s  
c o n f i d e n t  t h a t  n o  M A P  o r g a n i s m s  a r e  p r e s e n t  i n  t h e  s a m p l e  t e s t e d  a n d  c a n  r e p o r t  a  “ c u l t u r e  
n e g a t i v e ”  r e s u l t .  C u l t u r e  i s  e f f e c t i v e  f o r  t e s t i n g  a n y  a n i m a l  s p e c i e s  a n d  c a n  b e  d o n e  o n  m a n u r e  
o r  t i s s u e  s a m p l e s .

P o o l i n g  o f  m a n u r e  s a m p l e s  r e d u c e s  t h e  c o s t  o f  a  w h o l e  h e r d  t e s t .  I n d i v i d u a l  s a m p l e s  a r e  
c o l l e c t e d ,  t h e n  t h e  l a b o r a t o r y  m i x e s  t h e  s a m p l e s  ( u s u a l l y  5  s a m p l e s  p e r  p o o l ,  1  p o o l  p e r  c u l t u r e ) .  
I f  a  p o o l  i s  t e s t  p o s i t i v e ,  t h e  5  a n i m a l s  c o n t r i b u t i n g  t o  t h e  p o o l  a r e  t h e n  t e s t e d  i n d i v i d u a l l y  t o  
f i n d  w h i c h  o n e ( s )  a r e  s h e d d i n g  M A P .  O l d e r  c u l t u r e  m e t h o d s  u s e d  s o l i d  c u l t u r e  m e d i a  t h a t  w e r e  
e x a m i n e d  v i s u a l l y  o n  a  w e e k l y  b a s i s  f o r  a t  l e a s t  3  m o n t h s .  N e w e r  m e t h o d s  u s e  l i q u i d  c u l t u r e  
m e d i a  a n d  a u t o m a t e d  i n s t r u m e n t s  t o  “ r e a d ”  t h e  c u l t u r e  f o r  u p  t o  8  w e e k s .

3 .  A n t i b o d y  ( b l o o d  o r  m i l k )  t e s t s :  T h e s e  a s s a y s  l o o k  f o r  a n t i b o d y  p r o d u c e d  b y  a  M A P -
i n f e c t e d  a n i m a l  u s i n g  a  t e c h n o l o g y  c a l l e d  E L I S A  ( e n z y m e - l i n k e d  i m m u n o s o r b e n t  a s s a y ) .  E L I S A s  
d e t e c t  a n t i b o d i e s  i n  s e r u m  a n d  t h e  a s s a y  i s  p e r f o r m e d  i n  m i c r o t i t e r  p l a t e s .  T o  p e r f o r m  t h i s  t e s t ,  
2 - 3  m i l l i l i t e r s  o f  b l o o d  i s  c o l l e c t e d  f r o m  a n  a d u l t  a n i m a l .  T h e  f l u i d  p a r t  o f  b l o o d  s a m p l e s  
( s e r u m )  i s  t e s t e d  f o r  a n t i - M A P  a n t i b o d y .  T h e  a m o u n t  o f  a n t i b o d y  f o u n d  ( i f  a n y )  i s  c o m p a r e d  w i t h  
p o s i t i v e  a n d  n e g a t i v e  c o n t r o l s ,  a n d  a n  i n t e r p r e t a t i o n  i s  t h e n  a s s i g n e d  t o  t h e  E L I S A  r e s u l t .  T h e s e  
n u m e r i c  r e s u l t s  ( t h e  a c t u a l  a m o u n t  o f  a n t i b o d y )  a r e  u s e f u l :  t h e  h i g h e r  t h e  t e s t  r e s u l t ,  t h e  g r e a t e r  
t h e  c e r t a i n t y  t h a t  t h e  a n i m a l  i s  i n f e c t e d  a n d  s h e d d i n g  M A P .

T h e  E L I S A  i s  d e s i g n e d  f o r  t e s t i n g  l a r g e  n u m b e r s  o f  s a m p l e s  q u i c k l y  ( a  f e w  d a y s )  a n d  t h i s  m a k e s  
i t  a  l o w - c o s t  t e s t .  A  n u m b e r  o f  E L I S A  k i t s  h a v e  b e e n  a p p r o v e d  f o r  u s e  i n  m i l k  f r o m  i n d i v i d u a l  
c o w s  a s  w e l l  a s  b l o o d  s a m p l e s .

E L I S A s  a r e  p o p u l a r  b e c a u s e  t h e y  a r e  f a s t  a n d  t h e  l e a s t  e x p e n s i v e  o f  t h e  a v a i l a b l e  t e s t s  f o r  
J o h n e ’ s  d i s e a s e .  H o w e v e r ,  t h e y  a r e  d e s i g n e d  f o r  r a p i d ,  l o w - c o s t  s c r e e n i n g  o f  l a r g e  n u m b e r s  o f  
a n i m a l s .  E L I S A s  a r e  l e s s  s e n s i t i v e  t h a n  M A P - d e t e c t i o n  a s s a y s  ( P C R  a n d  c u l t u r e ) ,  t y p i c a l l y  b e i n g  
p o s i t i v e  i n  r o u g h l y  3 0 % - 5 0 %  o f  t h e  a n i m a l s  t h a t  M A P - d e t e c t i o n  a s s a y s  w i l l  i d e n t i f y  a s  M A P -
i n f e c t e d .  T h i s  i s  g e n e r a l l y  b e c a u s e  a n t i b o d y  p r o d u c t i o n  o c c u r s  l a t e r  i n  t h e  c o u r s e  o f  a  M A P  
i n f e c t i o n ,  m o n t h s  o r  e v e n  y e a r s  a f t e r  a n  i n f e c t e d  a n i m a l  h a s  b e e n  p a s s i n g  M A P  b a c t e r i a  i n  i t s  
f e c e s .

E L I S A s  a r e  > 9 9 %  s p e c i f i c .  T h i s  m e a n s  t h a t  t h e r e  i s  a  < 1 %  c h a n c e  t h a t  a  p o s i t i v e  E L I S A  i s  a  f a l s e -
p o s i t i v e .  T y p i c a l l y ,  t h i s  m e a n s  t h a t  a n i m a l s  f o u n d  E L I S A - p o s i t i v e  s h o u l d  h a v e  a  c o n f i r m a t o r y  
t e s t  d o n e  b y  P C R  o r  c u l t u r e .

T h e r e  a r e  m a n y  n u a n c e s  t o  t e s t i n g  r e c o m m e n d a t i o n s  t h a t  c a n n o t  b e  e x p l a i n e d  h e r e .  T h e  b e s t  
a d v i c e  i s  t o  d i s c u s s  y o u r  s p e c i f i c  n e e d s  f o r  J o h n e ’ s  d i s e a s e  t e s t i n g  w i t h  y o u r  v e t e r i n a r i a n .
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T h e r e  a r e  a  v a r i e t y  o f  w a y s  t o  t e s t  y o u r  h e r d  t h a t  w i l l  g i v e  y o u  t h e  i n f o r m a t i o n  t h a t  y o u  n e e d .  T h e  b e s t  
t e s t i n g  p r o g r a m  c a n  b e  d e v e l o p e d  b y  y o u  a n d  y o u r  v e t e r i n a r i a n  s i n c e  y o u  k n o w  y o u r  o p e r a t i o n  b e s t :  i t s  
g o a l s ,  r e s o u r c e s ,  o t h e r  a n i m a l  h e a l t h  i s s u e s ,  e t c .

H e r e  a r e  s o m e  a p p r o a c h e s  t h a t  h a v e  w o r k e d  w e l l  f o r  o t h e r  g o a t  h e r d  o w n e r s :

Q u e s t i o n :  I s  M A P  p r e s e n t  i n  m y  h e r d ?

R e c o m m e n d a t i o n :  U s e  t a r g e t e d  t e s t i n g  ( E L I S A  o r  f e c a l  P C R )  o f  o l d e s t  o r  t h i n n e s t  g o a t s  ( 1 0 %  o r  
m o r e  o f  t h e  h e r d ) .

Q u e s t i o n :  H o w  m a n y  o f  m y  g o a t s  a r e  i n f e c t e d ?

R e c o m m e n d a t i o n :  A  g o o d  e s t i m a t e  c a n  b e  m a d e  b y  b l o o d  t e s t i n g  ( E L I S A )  a l l  g o a t s  a f t e r  t h e i r  
s e c o n d  k i d d i n g  o r  o l d e r .

Q u e s t i o n :  W h a t  t e s t  s h o u l d  I  u s e  t o  c o n t r o l  M A P  i n  m y  i n f e c t e d  h e r d ?

R e c o m m e n d a t i o n :  F o r  c o m m e r c i a l  h e r d s ,  b l o o d  t e s t i n g  ( E L I S A )  o n  a l l  g o a t s  a f t e r  t h e i r  s e c o n d  
k i d d i n g  o r  o l d e r  i s  e c o n o m i c a l .  S e e  t h e  C o n t r o l  s e c t i o n  f o r  f u r t h e r  i n f o r m a t i o n .

Q u e s t i o n :  W h a t  t e s t  s h o u l d  I  u s e  t o  e r a d i c a t e  J o h n e ’ s  d i s e a s e  i n  m y  h e r d ?

R e c o m m e n d a t i o n :  B r e e d e r s  m u s t  w o r k  t o  e r a d i c a t e  M A P .  P o o l e d  f e c a l  c u l t u r e  i s  a n  e c o n o m i c  w a y  
t o  e l i m i n a t e  t h e  i n f e c t i o n  i n  t h e  h e r d .

Q u e s t i o n :  D o e s  t h i s  s k i n n y  g o a t  h a v e  J o h n e ’ s  d i s e a s e ?

R e c o m m e n d a t i o n :  A f t e r  r u l i n g  o u r  p a r a s i t e s ,  f e c a l  P C R  i s  b e s t .  E v e n  b e t t e r  i s  n e c r o p s y  ( a u t o p s y )  
w h e r e  a  p a t h o l o g i s t  e x a m i n e s  t h e  t i s s u e s  a n d  a  m i c r o b i o l o g i s t  t r i e d  t o  d e t e c t  M A P  i n  t i s s u e s  b y  
P C R .

Q u e s t i o n :  W h a t  t e s t  d o  I  n e e d  t o  s e l l  a n d  t r a n s p o r t  t h i s  g o a t ?

R e c o m m e n d a t i o n :  T h i s  i s  d e t e r m i n e d  b y  t h e  a g e n c y  m a n a g i n g  t h e  s h i p m e n t  o r  t h e  r e c e i v i n g  
o w n e r .  I f  I  w e r e  a d v i s i n g  t h e  b u y e r ,  I  w o u l d  r e c o m m e n d  a  t e s t  o n  s o u r c e  h e r d  ( a l l  a d u l t s  o r  a t
l e a s t  3 0  h e a d )  b y  f e c a l  P C R  ( p o o  l i n g  a c c e p t a b l e ) .  B u y i n g  y o u n g  a n i m a l s  f r o m  s u c h  a  h e r d  f a i r l y
s a f e .  I f  t h e  h e r d  o w n e r  c o u l d  s h  o w  y o u  3  y e a  r s  o f  w h o l e - h e r d  n e g a t i v e  t e s t  r e s u l t s  t h a t  w o u l d  b e
e v e n  b e t t e r .

C O N T R O L

J o h n e ’ s  d i s e a s e  c a n  b e  c o n t r o l l e d  i n  g o a t  h e r d s .  F i n d  t h e  i n f e c t i o n  a s  s o o n  a s  p o s s i b l e ,  k e e p  
g o o d  r e c o r d s ,  a n d  m a k e  s u r e  t h e  g o a t  k i d s  h a v e  n o  c h a n c e  t o  s w a l l o w  M A P - c o n t a m i n a t e d  
m i l k ,  c o l o s t r u m ,  h a y  o r  w a t e r .

C o n t r o l  i s  e a s y ,  i t  j u s t  t a k e s  t i m e .

J o h n e ’ s  d i s e a s e  c a n  b e  c o n t r o l l e d  a n d  e v e n  c o m p l e t e l y  e l i m i n a t e d  f r o m  i n f e c t e d  h e r d s .  
H o w e v e r ,  i t  t a k e s  a  t h o r o u g h  u n d e r s t a n d i n g  o f  t h e  d i s e a s e  b y  a n i m a l  o w n e r s ,  c o n s u l t a t i o n  
w i t h  a  v e t e r i n a r i a n ,  a n d  r e q u i r e s  u s e  o f  o n e  o r  m o r e  o f  t h e  a v a i l a b l e  g o a t  d i a g n o s t i c  t e s t s .  
H a l f - h e a r t e d  a t t e m p t s  t o  c o n t r o l  J o h n e ’ s  d i s e a s e  w i l l  g e n e r a l l y  f a i l .  C o n t r o l  o f  J o h n e ’ s  
d i s e a s e  a l s o  t a k e s  t i m e  a n d  a  s t r o n g  c o m m i t m e n t  t o  m a n a g e m e n t  p r a c t i c e s  f o c u s e d  o n  
k e e p i n g  y o u n g  a n i m a l s  a w a y  f r o m  c o n t a m i n a t e d  m a n u r e ,  m i l k ,  w a t e r ,  e t c .  A  t y p i c a l  h e r d  
c l e a n - u p  p r o g r a m  m a y  t a k e  a  n u m b e r  o f  y e a r s .  F a s t e r  c l e a n - u p  p r o g r a m s  a r e  p o s s i b l e ,  b u t  
t h e y  a r e  u s u a l l y  m o r e  e x p e n s i v e .

T h e  b a s i c s  o f  c o n t r o l  a r e  s i m p l e :  n e w  i n f e c t i o n s  m u s t  b e  p r e v e n t e d ,  a n d  a n i m a l s  
w i t h  t h e  i n f e c t i o n  m u s t  b e  i d e n t i f i e d  a n d  r e m o v e d  f r o m  t h e  h e r d .
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# 1  P r e v e n t  n e w  i n f e c t i o n s  i n  g o a t  k i d s

M a n u r e  m a n a g e m e n t

T h e  m o s t  M A P  b a c t e r i a  e x c r e t e d  b y  i n f e c t e d  g o a t s  a r e  i n  t h e  f e c e s  ( m a n u r e ) .  F a r m  s a n i t a t i o n  a n d  
c o n t r o l  o v e r  w h e r e  m a n u r e  g o e s  o n  a  f a r m  a r e  c r i t i c a l  t o  c o n t r o l  o f  J o h n e ’ s  d i s e a s e .  B e c a u s e  o f  
t h e  s u s c e p t i b i l i t y  o f  k i d s  t o  M A P  i n f e c t i o n ,  i t  i s  i m p o r t a n t  t o  k e e p  t h e m  w e l l  a w a y  f r o m  g o a t  
p e l l e t s  t h a t  m a y  h a r b o r  t h e  i n f e c t i o n  a t  l e a s t  f o r  t h e  f i r s t  6  m o n t h s  o f  l i f e ,  t h e  “ w i n d o w ”  o f  
m a x i m u m  s u s c e p t i b i l i t y .

K i d s  s h o u l d  b e  b o r n  i n  a  c l e a n  d r y  e n v i r o n m e n t  w i t h  m i n i m a l  f e c a l  c o n t a m i n a t i o n .  I n d i v i d u a l  
k i d d i n g  p e n s  a r e  o p t i m a l  b u t  i f  n o t  f e a s i b l e ,  y o u  m a y  e s t a b l i s h  t e s t - n e g a t i v e  a n d  t e s t - p o s i t i v e  
p e n s .  T o  d o  t h i s ,  y o u  w o u l d  t e s t  a l l  y o u r  g o a t s  a  f e w  m o n t h s  p r i o r  t o  k i d d i n g  s e a s o n  t o  h a v e  t h i s  
t e s t  i n f o r m a t i o n  a v a i l a b l e  a t  t h e  r i g h t  t i m e .  T h e n  t r y  t o  e s t a b l i s h  a n  a r e a  o u t s i d e  t h e  p e n  f r e e  o f  
a d u l t  m a n u r e  c o n t a m i n a t i o n  ( “ t h e  s a f e  z o n e ” )  f o r  k i d s  f r o m  t e s t - n e g a t i v e  d o e s .

M a n u r e  c o n t a m i n a t i o n  o f  w a t e r  s u p p l i e s ,  p a r t i c u l a r l y  p o n d s  o r  s t r e a m s  t h a t  k i d s  c a n  d r i n k  
f r o m ,  m u s t  b e  a v o i d e d  t o  l i m i t  s p r e a d  o f  t h e  i n f e c t i o n .  I f  y o u  u s e  w a t e r  t r o u g h s ,  w h e n  c l e a n i n g  
t h e m  r e m o v e  t h e  s e d i m e n t  a t  t h e  b o t t o m  a n d  d u m p  i t  a w a y  f r o m  w h e r e  a n i m a l s  m i g h t  g r a z e  –  
M A P  a p p a r e n t l y  s u r v i v e s  f o r  a  l o n g  t i m e  i n  t h i s  w e t  g o o .

P a s t u r e  c o n t a m i n a t i o n  w i t h  M A P  i s  a l s o  i m p o r t a n t  a s  a  m e a n s  o f  i n f e c t i o n  t r a n s m i s s i o n ,  b u t  i t  
i s  l e s s  i m p o r t a n t  t h a n  o t h e r  m o d e s  o f  t r a n s m i s s i o n  a n d  f a r  m o r e  d i f f i c u l t  t o  c o n t r o l .  F o r  t h e  
v e r y  c o n c e r n e d ,  y o u  c a n  t i l l  c o n t a m i n a t e d  p a s t u r e s  a n d  w a i t  f o r  t i m e  a n d  e n v i r o n m e n t a l  
c o n d i t i o n s  ( r e p e a t e d  c h a n g e s  i n  t e m p e r a t u r e ,  m i n i m i z e  s h a d e d  s o i l  b y  c u t t i n g  g r a s s / c r o p s /
s h r u b s )  t o  k i l l  o f f  M A P  o n  f i e l d s .  W h i l e  a  m a j o r i t y  o f  t h e  o r g a n i s m s  d i e  w i t h i n  t h r e e  m o n t h s ,  a  
s m a l l  p o p u l a t i o n  c a n  r e m a i n  f o r  u p  t o  a  y e a r .  P u t  o f f  s t o c k i n g  c o n t a m i n a t e d  p a s t u r e  w i t h  y o u n g  
a n i m a l s  a s  l o n g  a s  f e a s i b l e .

M i l k  a n d  c o l o s t r u m  m a n a g e m e n t

M a n y  a n i m a l s  i n f e c t e d  w i t h  M A P  w i l l  e x c r e t e  t h e  b a c t e r i u m  i n  t h e i r  m i l k .  T h i s  h a p p e n s  m o s t  
o f t e n  i n  g o a t s  s h o w i n g  c l i n i c a l  s i g n s  o f  J o h n e ’ s  d i s e a s e ,  b u t  a l s o  o c c u r s  i n  i n f e c t e d  a n i m a l s  t h a t
a p p e a r  h e a l t h y .

A  s a f e  a n d  e f f e c t i v e  a l t e r n a t i v e  t o  m i l k  r e p l a c e r s  i s  t o  p a s t e u r i z e  m i l k  o n  t h e  f a r m .  A  r e c e n t  
s t u d y  s a w  n o  d i f f e r e n c e  i n  t h e  n u m b e r  o f  n e w  c a s e s  o f  J o h n e ’ s  d i s e a s e  a r i s i n g  i n  d a i r y  h e r d s  
( c a t t l e )  b e t w e e n  t h o s e  t h a t  p a s t e u r i z e d  a n d  t h o s e  t h a t  u s e d  m i l k  r e p l a c e r  ( R e c o m m e n d e d  
p r o t o c o l s :  1 4 5 ° F  ( 6 3 ° C )  f o r  3 0  m i n u t e s  f o r  b a t c h  p a s t e u r i z a t i o n ,  o r  1 6 2 ° F  ( 7 2 ° C )  f o r  1 5  s e c o n d s  
f o r  f l a s h  p a s t e u r i z a t i o n .  T h e  m i l k  s h o u l d  b e  s t i r r e d  o r  o t h e r w i s e  i n  m o t i o n  t o  e n s u r e  e v e n  h e a t  
d i s t r i b u t i o n . )  P a s t e u r i z a t i o n  k i l l s  v i r t u a l l y  a l l  M A P  t h a t  m a y  c o n t a m i n a t e  r a w  m i l k  a s  w e l l  a s  
o t h e r  v i r a l  a n d  b a c t e r i a l  a g e n t s  t h a t  c o u l d  a f f e c t  t h e  h e a l t h  o f  d a i r y  d o e  r e p l a c e m e n t s .
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C o l o s t r u m ,  t h e  a n t i b o d y - r i c h  m i l k  p r o d u c e d  b y  g o a t s  i n  t h e  f i r s t  f e w  d a y s  a f t e r  g i v i n g  b i r t h ,  a l s o  
c a n  c o n t a i n  M A P .  B e c a u s e  c o l o s t r u m  i s  c r i t i c a l  t o  t h e  h e a l t h  a n d  s u r v i v a l  o f  n e w b o r n s ,  f e e d i n g  
c o l o s t r u m  m u s t  b e  d o n e .  M a n y  f a r m s  d o  n o t  c o l l e c t  a n d  s t o r e  c o l o s t r u m  s u f f i c i e n t l y  c a r e f u l l y  t o  
m i n i m i z e  c o n t a m i n a t i o n  i f  t h e y  c h o o s e  t o  b o t t l e - f e e d  k i d s .  H o w e v e r ,  t h e  r i s k  o f  t r a n s m i t t i n g  M A P  
i n f e c t i o n s  i n  c o l o s t r u m  c a n  b e  m i n i m i z e d  b y  f o l l o w i n g  t h e s e  t h r e e  s i m p l e  r u l e s :

U s e  c o l o s t r u m  f r o m  J o h n e ’ s  t e s t - n e g a t i v e  a n i m a l s  o n l y .
D o  n o t  p o o l  c o l o s t r u m  f r o m  m u l t i p l e  a n i m a l s .
T h o r o u g h l y  w a s h  a n d  d r y  t h e  u d d e r  a n d  t e a t s  b e f o r e  c o l l e c t i o n  o f  a s e p t i c  c o l l e c t i o n  o f  c o l o s t r u m  
i n t o  c l e a n  c o n t a i n e r s .
P a s t e u r i z a t i o n  o f  c o l o s t r u m  i s  t e c h n i c a l l y  a  f o u r t h  a l t e r n a t i v e .  H o w e v e r ,  t h e  t h i c k  v i s c o u s  n a t u r e  
o f  c o l o s t r u m  m a k e s  i t  v e r y  d i f f i c u l t  t o  p a s t e u r i z e  a n d  s o  f o r  p r a c t i c a l  r e a s o n s  i t  i s  n o t  a d v i s e d .

# 2  I d e n t i f y  a n d  r e m o v e  i n f e c t e d  a d u l t  g o a t s

T e s t - a n d - c u l l  p r o g r a m

T h e  m a j o r i t y  o f  M A P  i n f e c t i o n s  i n  a  h e r d  a r e  “ i n v i s i b l e ” .  G o a t s  w i t h  c l i n i c a l  s i g n s  o f  J o h n e ’ s  
d i s e a s e  ( d i a r r h e a  a n d  w e i g h t  l o s s )  a r e  o n l y  a  s m a l l  f r a c t i o n  o f  t h e  i n f e c t e d  g o a t s  i n  a  h e r d .  T h e  
i n f e c t i o n  h a s  t h e  a b i l i t y  t o  s i l e n t l y  s p r e a d  f r o m  g o a t s  t o  k i d s  l o n g  b e f o r e  s i g n s  o f  i l l n e s s  i n  
i n f e c t e d  a n i m a l s  a r e  e v i d e n t .  F o r  t h i s  r e a s o n ,  l a b o r a t o r y  t e s t s  a r e  i m p o r t a n t  t o  d e t e r m i n e  w h i c h  
g o a t s  a r e  i n f e c t e d .  T e s t - p o s i t i v e  g o a t s  a r e  g e n e r a l l y  t h o s e  m o s t  l i k e l y  t o  b e  i n f e c t i o u s  ( e x c r e t i n g  
M A P  i n  m i l k  a n d  m a n u r e )  a n d  s o  t h e y  s h o u l d  b e  r e m o v e d ,  o r  a t  l e a s t  i s o l a t e d  f r o m ,  t h e  h e r d .

R e f e r r e d  t o  a s  a  t e s t - a n d - c u l l  p r o g r a m ,  t h i s  p r a c t i c e  i s  e s s e n t i a l  t o  s u c c e s s f u l  c o n t r o l  o f  J o h n e ’ s  
d i s e a s e  i n  h e r d s  i n  a  r e a s o n a b l e  p e r i o d  o f  t i m e .  C l e a r l y ,  t h e r e  a r e  s i t u a t i o n s  w h e r e  a l t e r n a t i v e s  
m u s t  b e  c o n s i d e r e d :  t e s t i n g  a n d  c u l l i n g  o f  a l l  t e s t - p o s i t i v e  a n i m a l s  i s  n o t  n e c e s s a r i l y  a l w a y s  
r e q u i r e d .  F o r  i n s t a n c e ,  s o m e  c o n t r o l  p r o g r a m s  r e t a i n  g o a t s  w i t h  l o w  o r  m e d i u m - l e v e l  E L I S A  
r e s u l t s  t o  g e n e r a t e  m i l k  i n c o m e  b u t  t h e s e  g o a t s  a r e  c l e a r l y  t a g g e d  a n d  s t r i c t l y  m a n a g e d  s i n c e  
t h e y  a r e  a l m o s t  c e r t a i n l y  s h e d d i n g  M A P  o n  t h e  p r e m i s e s  i n  t h e i r  m a n u r e  a s  w e l l  a s  i n  t h e i r  m i l k .  
F a r m e r s  r e p o r t  t h a t  k n o w i n g  t h e  J o h n e ’ s  t e s t  s t a t u s  o f  a  g o a t  a f f e c t s  w h e n  t h e  g o a t  i s  c u l l e d  i f  
s h e  d e v e l o p s  a n y  o t h e r  h e a l t h  p r o b l e m s .  D e c i s i o n s  o n  h o w  b e s t  t o  i m p l e m e n t  t e s t i n g  i n  a  J o h n e ’ s  
c o n t r o l  p r o g r a m  s h o u l d  b e  m a d e  i n  c o n s u l t a t i o n  w i t h  y o u r  v e t e r i n a r i a n .  F o r  d e t a i l s  a b o u t  
a v a i l a b l e  l a b o r a t o r y  t e s t s  f o r  J o h n e ’ s  d i s e a s e ,  s e e  t h e  g o a t  d i a g n o s i s  s e c t i o n  o f  t h i s  w e b  s i t e .

D i s i n f e c t i o n

M A P  i s  r e s i s t a n t  t o  m o s t  d i s i n f e c t a n t s ;  w a s h a b l e  t o o l s ,  t r o u g h s ,  a n d  f e e d  d i s h e s  m a y  b e  t r e a t e d  
a s  d i r e c t e d  o n  t h e  b o t t l e  w i t h  a  d i s i n f e c t a n t  l a b e l e d  a s  “ t u b e r c u l o c i d a l ” .  S i n c e  o r g a n i c  m a t e r i a l  
d e a c t i v a t e s  t h e  d i s i n f e c t a n t ,  i t e m s  s h o u l d  t h o r o u g h l y  c l e a n e d  w i t h  s o a p  a n d  w a t e r ,  r i n s e d  a n d  
d r i e d  b e f o r e  t h e  d i s i n f e c t a n t  i s  a p p l i e d .  T u b e r c u l o c i d a l  d i s i n f e c t a n t s  u s u a l l y  c o n t a i n  s t r o n g  
c h e m i c a l  c o m p o u n d s  a n d  s h o u l d  b e  u s e d  c a r e f u l l y .  T h e  i n s t r u c t i o n s  p r o v i d e d  o n  t h e  l a b e l  f o r  
p r o p e r  u s e  a n d  s a f e  h a n d l i n g  s h o u l d  b e  f o l l o w e d  p r e c i s e l y .

V a c c i n a t i o n

N o  J o h n e ’ s  d i s e a s e  v a c c i n e s  a r e  a v a i l a b l e  f o r  g o a t s  i n  t h e  U n i t e d  S t a t e s .  I n  E u r o p e  a n d  A u s t r a l i a  
a  v a c c i n e  ( G u d a i r )  i s  u s e d  i n  s m a l l  r u m i n a n t s  a n d  h a s  b e e n  f o u n d  t o  d e c r e a s e  t h e  f r e q u e n c y  o f  
g o a t s  t h a t  d e v e l o p  c l i n i c a l  J o h n e ’ s  d i s e a s e  a n d  r e d u c e s  t h e  a m o u n t  o f  s h e d d i n g  o f  M A P .  I t  d o e s  
n o t  a p p e a r  t o  c h a n g e  t h e  r a t e  t h a t  g o a t s  g e t  i n f e c t e d .

C o n s i d e r a b l e  r e s e a r c h  i s  o n g o i n g  t o  d e v i s e  b e t t e r  a n d  s a f e r  v a c c i n e s  f o r  J o h n e ’ s  d i s e a s e .
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P R E V E N T I O N

P r e v e n t i o n  i s  t h e  m o s t  c o s t - e f f e c t i v e  w a y  t o  m a n a g e  J o h n e ’ s  d i s e a s e .

I t  i s  f a r  l e s s  e x p e n s i v e  t o  b l o c k  i n t r o d u c i n g  J o h n e ’ s  d i s e a s e  i n t o  a  h e r d  t h a n  i t  i s  t o  c o n t r o l  o r  
e r a d i c a t e  t h e  i n f e c t i o n  o n c e  i t  c r e e p s  i n  a n d  i n v i s i b l y  s t a r t s  t o  s p r e a d .

I t  i s  i m p e r a t i v e  t h a t  y o u  k n o w  b o t h  t h e  t e s t  s t a t u s  o f  a n y  g o a t  y o u  p l a n  t o  b u y  o r  l e a s e  A N D  t h e  
t e s t  s t a t u s  o f  t h e  h e r d  o f  o r i g i n .  H e r d  h i s t o r y  a n d  t e s t  s t a t u s  a r e  p a r t i c u l a r l y  v i t a l  i f  y o u  a r e  
b u y i n g  y o u n g  a n i m a l s  a s  t h e y  a r e  t o o  y o u n g  t o  b e  r e l i a b l y  t e s t e d  f o r  a  M A P  i n f e c t i o n .

G e n e r a l  p r i n c i p l e s

- B u y  a s  f e w  g o a t s  a s  p o s s i b l e  f r o m  a s  f e w  d i f f e r e n t  h e r d s  a s  p o s s i b l e .
- A l w a y s  i n s i s t  o n  s e e i n g  t h e  l a b  t e s t  r e s u l t s  f r o m  t h e  g o a t  s e l l e r .  D o  n o t  s i m p l y  a c c e p t  t h e i r
w o r d .
- B u y  f r o m  t e s t - n e g a t i v e  h e r d s :  t h e  m o r e  n e g a t i v e  a n n u a l  t e s t s  t h e  l o w e r  y o u r  r i s k .
- B u y  a d u l t  g o a t s  t h a t  h a v e  a  l o n g  h i s t o r y  o f  n e g a t i v e  a n n u a l  t e s t s .
- B u y  g o a t  k i d s  b o r n  t o  t e s t - n e g a t i v e  n a n n i e s .
- R e l y  m o r e  o n  f e c a l  P C R  t e s t  r e s u l t s  t h a n  o n  E L I S A  r e s u l t s  o n  b l o o d  s a m p l e s .

P r i n c i p l e s  p u t  i n t o  p r a c t i c e

L i s t e d  h e r e  a r e  s p e c i f i c  s t r a t e g i e s  t o  l i m i t  y o u r  r i s k  f o r  i n t r o d u c i n g  M A P  t o  y o u r  h e r d .  T h i s  l i s t  
s t a r t s  w i t h  # 1 ,  t h e  v e r y  b e s t  o p t i o n ,  a n d  g o e s  d o w n  t o  t h e  m o s t  r i s k y  p r a c t i c e .
1 . P r o v e  y o u r  h e r d  i s  n o t  M A P - i n f e c t e d  ( s e e  t h e  c e r t i f i c a t i o n  p a g e )  a n d  t h e n  k e e p  a  t o t a l l y  c l o s e d  
h e r d :  n o  l i v e  a n i m a l s  c o m e  o n t o  y o u r  p r o p e r t y .
2 . B u y  a s  f e w  a n i m a l s  a s  p o s s i b l e  a n d  o n l y  b u y  t h e m  f r o m  h e r d s  t h a t  h a v e  a t  l e a s t  3  n e g a t i v e  w h o l e  
h e r d  t e s t s  d o n e  u s i n g  t h e  f e c a l  P C R  ( o n  i n d i v i d u a l  o r  p o o l e d  s a m p l e s ) .  A s k  t o  s e e  t h e  l a b  r e p o r t s .
3 . B u y  a s  f e w  a n i m a l s  a s  p o s s i b l e  a n d  b u y  t h e m  f r o m  h e r d s  t h a t  h a v e  a t  l e a s t  1  n e g a t i v e  w h o l e  h e r d  
t e s t  d o n e  u s i n g  t h e  f e c a l  P C R  ( o n  i n d i v i d u a l  o r  p o o l e d  s a m p l e s ) .  A s k  t o  s e e  t h e  l a b  r e p o r t s .
4 . B u y  a s  f e w  a n i m a l s  a s  p o s s i b l e  a n d  b u y  t h e m  f r o m  h e r d s  t h a t  h a v e  a t  l e a s t  1  n e g a t i v e  w h o l e  h e r d  
t e s t  d o n e  u s i n g  t h e  E L I S A  o n  b l o o d  s a m p l e s  ( o n  i n d i v i d u a l  o r  p o o l e d  s a m p l e s ) .  A s k  t o  s e e  t h e  l a b  
r e p o r t s .
5 . B u y  a s  f e w  a n i m a l s  a s  p o s s i b l e  a n d  b u y  g o a t s  b o r n  t o  a  t e s t - n e g a t i v e  n a n n y :  i d e a l l y  t e s t e d  b y  
b o t h  f e c a l  P C R  a n d  E L I S A .
6 . B u y  f r o m  r e p u t a b l e  b r e e d e r s  b u y i n g  f r o m  a s  f e w  d i f f e r e n t  h e r d s  a s  p o s s i b l e  a n d  f r o m  b r e e d e r  
w h o  a r e  w e l l - i n f o r m e d  a b o u t  J o h n e ’ s  d i s e a s e .

R i s k y  b u s i n e s s !

I f  y o u  f o r  s o m e  r e a s o n  c a n n o t  f o l l o w  t h e s e  g u i d e l i n e s  y o u  m u s t  a s s u m e  y o u  w i l l  b u y  M A P - i n f e c t e d  
g o a t s .  S o ,  y o u  m u s t  q u a r a n t i n e  t h e m  a n d  t e s t  t h e s e  g o a t s  b y  b o t h  f e c a l  P C R  a n d  E L I S A  ( b l o o d  
t e s t )  b e f o r e  a d d i n g  t h e m  t o  y o u r  h e r d .  A n d ,  y o u  s h o u l d  h a v e  s t r o n g  M A P  c o n t r o l  m e a s u r e s  i n  
p l a c e  t o  l i m i t  t h e  s p r e a d  o f  M A P  o n c e  i t  g e t s  i n t o  y o u r  h e r d ,  b e c a u s e  i t  p r o b a b l y  w i l l .
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CERTIFICATION

Def in i t ion

H e r d  c e r t i f i c a t i o n  i s  l o o s e l y  d e f i n e d  o n  t h i s  w e b  p a g e  a s  a n y  o f f i c i a l  p r o g r a m  d e s i g n e d  t o  
c l a s s i f y  h e r d s  a c c o r d i n g  t o  t h e  p r o b a b i l i t y  t h a t  i n d i v i d u a l  g o a t s  i n  t h o s e  h e r d s  a r e  i n f e c t e d  
w i t h  M y c o b a c t e r i u m  a v i u m  s u b s p e c i e s  p a r a t u b e r c u l o s i s  ( M A P ) .

G o a l

T h e  p r i m a r y  a i m  o f  c e r t i f i c a t i o n  p r o g r a m s  i s  t w o - f o l d :

- P r o v i d e  a  s i m p l e  s y s t e m  t o  c o m m u n i c a t e  t o  g o a t  b u y e r s  t h e  r i s k  o f  b u y i n g  a  M A P - i n f e c t e d
a n i m a l .
- S t o p  t h e  s p r e a d  o f  t h i s  i n f e c t i o n  t o  n o n - i n f e c t e d  h e r d s .  H e r d  c e r t i f i c a t i o n  i s  t h e  f o u n d a t i o n
o f  p a r a t u b e r c u l o s i s  p r e v e n t i o n .

B a s i c  C o n c e p t s

J o h n e ’ s  d i s e a s e  s h o u l d  b e  c o n s i d e r e d  a  h e r d  h e a l t h  p r o b l e m ,  n o t  j u s t  a n  i n d i v i d u a l  a n i m a l  
d i s e a s e .  C e r t i f i c a t i o n  p r o g r a m s  a p p l y  l a b o r a t o r y  t e s t s  t o  c l a s s i f y  h e r d s  b y  l e v e l s  o f  i n f e c t i o n  
r a n g i n g  f r o m  n o t  i n f e c t e d  a t  a l l  t o  v e r y  l i k e l y  i n f e c t e d .  O f t e n  s u c h  p r o g r a m s  h a v e  r e g u l a t i o n s  
t h a t  p a r t i c i p a t i n g  h e r d  o w n e r s  m u s t  f o l l o w  r e g a r d i n g  t h e  s o u r c e s  f o r  r e p l a c e m e n t  c a t t l e .  T h e s e  
r u l e s  a r e  d e s i g n e d  t o  h e l p  h e r d  o w n e r s  a v o i d  b r i n g i n g  M A P - i n f e c t e d  g o a t s  i n t o  t h e i r  h e r d s  
w i t h o u t  c o m p r o m i s i n g  t h e i r  a b i l i t y  t o  d o  b u s i n e s s .
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D i s e a s e s  a n d  T e s t i n g  W r a p - U p

N o w  t h a t  w e  h a v e  l e a r n e d  a b o u t  C A E ,  C L  a n d  J o h n e s ,  i t  i s  t i m e  t o  d i v e  i n t o  t h e  w r a p  u p  p o r t i o n  
o f  t h e  D i s e a s e s  a n d  T e s t i n g  s e r i e s  w e  h a v e  b e e n  c o v e r i n g  o v e r  t h e  c o u r s e  o f  t h e  l a s t  3  M G R
n e w s l e t t e r s .  T h e  t o p i c  o f  d i s e a s e s  a n d  t e s t i n g  c a n  b e  t h e  c a u s e  o f  s o m e  h e a t e d  d e b a t e s  a n d
o p i n i o n s  w i l l  v a r y  o n  t h e  n e e d  t o  t e s t  a n d  t h e  i m p o r t a n c e  o f  i t .  I  h o p e  y o u  w i l l  k e e p  a n  o p e n
m i n d  a s  w e  w r a p  u p  t h i s  s e r i e s .  I  a l s o  h o p e  t h a t  i f  y o u  d o  n o t  c u r r e n t l y  t e s t  y o u r  h e r d ,  t h i s
s e r i e s  w i l l  h a v e  o p e n e d  y o u r  m i n d  t o  c o n s i d e r  t h e  i m p o r t a n c e  o f  d o i n g  s o .  A  l o t  o f  w h a t  y o u
w i l l  r e a d  i n  t h i s  w r a p  u p  c o m e s  f r o m  m y  o w n  p e r s o n a l  k n o w l e d g e  a n d  b e l i e f s  a b o u t  t h i s  t o p i c .
A n y t h i n g  s a i d  i n  w h a t  i s  t o  f o l l o w  s h o u l d  i n  n o  w a y  b e  t a k e n  p e r s o n a l .  I t  c o m e s  f r o m  a  d e s i r e
t o  e d u c a t e  y o u .  I t  i s  m y  s i n c e r e  h o p e  t h a t  y o u  w i l l  l e a v e  t h i s  n e w s l e t t e r  w i t h  a  n e w  f o u n d
u n d e r s t a n d i n g  o f  t h e  d i s e a s e s  a n d  a l s o  a  d e s i r e  t o  b e g i n  y o u r  o w n  h e r d  h e a l t h  m a n a g e m e n t
p r o g r a m ,  f o r  t h e  l o n g e v i t y  o f  t h e  b r e e d ,  a n d  t h e  p r o t e c t i o n  o f  y o u r  h e r d  a n d  e v e r y o n e  e l s e ’ s .

W h y  i s  t e s t i n g  i m p o r t a n t ?  I  b e l i e v e  i t  i s  o n e  o f  t h e  m o s t  i m p o r t a n t  h e r d  m a n a g e m e n t  t o o l s  
t h a t  y o u  c a n  i m p l e m e n t .  I  a l s o  b e l i e v e  i t  i s  o n e  o f  t h e  m o s t  r e s p o n s i b l e  a n d  r e p u t a b l e  t h i n g s  a  
b r e e d e r  c a n  d o .  W h y ?  I  b e l i e v e  t h e  h e a l t h  a n d  l o n g e v i t y  o f  t h e  m y o t o n i c  b r e e d ,  y o u r  o w n  h e r d ,  
a s  w e l l  a s  o t h e r s  h e r d s ’  d e p e n d s  o n  u s  t o  t e s t  o u r  h e r d s !  W e  a l l  l o v e  o u r  g o a t s  a n d  t h i s  b r e e d ,  
o t h e r w i s e  w e  w o u l d n ’ t  o w n  t h e m ,  r i g h t ?  I  b e l i e v e  t h a t  a l l  h e r d s  a r e  e q u a l l y  i m p o r t a n t  w h e n  i t
c o m e s  t o  t e s t i n g .  T h i s  i n c l u d e s  p e t  h e r d s ,  b r e e d i n g  h e r d s ,  s h o w  h e r d s  a n d  c o m m e r c i a l  h e r d s .
A s  a  b r e e d e r  w h o  i s  f u l l y  i n v e s t e d  i n  t e s t i n g  m y  h e r d ,  I  w a n t  t h e  m y o t o n i c  b r e e d  t o  c o n t i n u e  t o
p r o s p e r  a n d  b e  a r o u n d  f o r  g e n e r a t i o n s  t o  c o m e !  I  w a n t  m y  h e r d  t o  g r o w  a n d  p r o s p e r  b e c a u s e
t h e  h e a l t h  o f  m y  h e r d  i s  v e r y  i m p o r t a n t .  I  a l s o  w a n t  t o  p r o t e c t  t h e  f i n a n c i a l  a n d  e m o t i o n a l
i n v e s t m e n t  t h a t  m y  p r o s p e c t i v e  b u y e r s  h a v e  p l a c e d  i n t o  t h e i r  h e r d s ’  b y  p r o v i d i n g  t h e m  w i t h
m y o t o n i c s  t h a t  t h e y  c a n  f e e l  c o n f i d e n t  i n  b u y i n g .

I n  t h e  l a s t  s e v e r a l  y e a r s ,  I  h a v e  s e e n  f r i e n d s  a n d  o t h e r  b r e e d e r s  d e a l  w i t h  C A E ,  C L  o r  J o h n e s .  I  
h a v e  s e e n  t h e  h e a r t f e l t  d e v a s t a t i o n  y o u  h a v e  f e l t  a f t e r  r e c e i v i n g  y o u r  t e s t  r e s u l t s ,  o r  b u y i n g  a n  
i n f e c t e d  g o a t  ( u n k n o w n  t o  y o u  a t  t h e  t i m e ) .  I  h a v e  s e e n  f i r s t  c l a s s  h a n d l i n g  o f  t h e  d i s e a s e s  b y  
i n f o r m i n g  p r e v i o u s  b u y e r s  o f  y o u r  g o a t s  a n d  t a k i n g  m e a s u r e s  t o  a t t e m p t  t o  e r a d i c a t e  t h e  
d i s e a s e  f r o m  y o u r  h e r d .  O n  t h e  f l i p  s i d e ,  I  h a v e  a l s o  s e e n  t h e  d e c e i t f u l  h a n d l i n g  o f  t h e  d i s e a s e s  
b y  b r e e d e r s  w h o  c o n t i n u e d  t o  s e l l  e v e n  t h o u g h  a  d i s e a s e  p r o b l e m  i n  t h e  h e r d  w a s  k n o w n .  I  h a v e  
s e e n  t h e  d e v a s t a t i o n  p e o p l e  h a v e  f a c e d  w h e n  g o a t s  t h e y  p u r c h a s e d  c a m e  u p  p o s i t i v e  f r o m  t h o s e  
i n f e c t e d  h e r d s .  

W h y  s h o u l d  I  t e s t ?  I f  t h e  h e a l t h  a n d  l o n g e v i t y  o f  t h e  m y o t o n i c  b r e e d ,  y o u r  h e r d  a s  w e l l  a s  
o t h e r s  h e r d s ’  i s n ’ t  e n o u g h  t o  c o n v i n c e  y o u ,  h e r e  a r e  s o m e  o t h e r  t h i n g s  t o  c o n s i d e r .
1 )  I  h a v e  a  g o a t  w h o  h a s  d e v e l o p e d  a n  e x t e r n a l  a b s c e s s  i n  a  l o c a t i o n  c o m m o n  f o r  C L .
2 )  I  h a v e  a  g o a t  w h o  i s  e x c e s s i v e l y  t h i n ,  c a n n o t  g a i n  w e i g h t  a n d  i s  u n t h r i f t y .
3 )  I  h a v e  h a d  i s s u e s  w i t h  g o a t s  d y i n g  o n  m y  p r o p e r t y  f o r  u n k n o w n  r e a s o n s .
4 )  M y  g o a t  p u r c h a s e s  h a v e  t a k e n  p l a c e  a t  t h e  l o c a l  s a l e  b a r n .
5 )  I  r a i s e  o t h e r  r u m i n a n t  s p e c i e s  a n d  I  h a v e  h a d  d i s e a s e  p r o b l e m s  w i t h  t h e m  i n  t h e  p a s t  t h a t
c a n  b e  c o m m o n  a m o n g  g o a t s .
6 )  I  h a v e  p u r c h a s e d  g o a t s  f r o m  h e r d s  t h a t  d o  n o t  t e s t  a n d  I  a m  s k e p t i c a l  i f  I  h a v e  j u s t
i n t r o d u c e d  a  d i s e a s e d  a n i m a l  i n t o  m y  h e r d .
7 )  I  h a v e  g o a t s  f r o m  a  n o n - t e s t e d  h e r d .  T h e y  h a v e  n o w  s t a r t e d  t e s t i n g  a n d  h a v e  r e c e i v e d
p o s i t i v e  t e s t  r e s u l t s .

T h e  r e a s o n s  l i s t e d  a b o v e  a r e  j u s t  a  f e w  t h i n g s  t o  g e t  y o u  t h i n k i n g .  T h a t  l i s t  i s  n o t  a l l  i n c l u s i v e ,  
b u t  c o v e r s  t h e  m a j o r  o f  t h e  r e a s o n s  p e o p l e  d e c i d e  t o  t e s t .

W h i c h  d i s e a s e s  s h o u l d  I  t e s t  f o r ?  I  p e r s o n a l l y  b e l i e v e  t h a t  C A E ,  C L  a n d  J o h n e s  a r e  a l l  
e q u a l l y  a s  i m p o r t a n t  a n d  t h e r e f o r e  y o u  s h o u l d  t e s t  f o r  a l l  3 .  C L  a n d  J o h n e s  s e e m  t o  b e  t h e  
m o r e  c o m m o n  d i s e a s e  p e o p l e  d e a l  w i t h  o f  t h e  3 ,  b u t  t h a t  s h o u l d n ’ t  d i s c o u n t  t h e  i m p o r t a n c e  o f  
C A E .  I t  i s  u p  t o  y o u  t o  d e c i d e  w h i c h  d i s e a s e s  y o u  t e s t  f o r .  I t  i s  m y  h o p e  t h a t  a f t e r  l e a r n i n g  
a b o u t  t h e m ,  y o u  w o u l d  t e s t  y o u r  h e r d  f o r  a l l  3 .
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H o w  d o  I  t e s t ?  I f  y o u  a r e  t e s t i n g  f o r  t h e  s a k e  o f  e s t a b l i s h i n g  a  b e n c h m a r k  c o n d i t i o n  o f  t h e  
d i s e a s e  s t a t u s  i n  y o u r  h e r d ,  t h e  m o s t  c o m m o n  m e t h o d  i s  p u l l i n g  a  s e r u m  ( b l o o d )  s a m p l e  f o r  
t e s t i n g  b y  t h e  E l i s a  t e s t .  T h e  E l i s a  t e s t  w i l l  t e s t  f o r  t h e  p r e s e n c e  o f  t h e  C A E ,  C L  a n d  J o h n e s  
a n t i b o d i e s  i n  t h e  s e r u m  s a m p l e .  I f  y o u  a r e  t e s t i n g  b e c a u s e  y o u  “ t h i n k ”  o r  “ k n o w ”  y o u  h a v e  a  
d i s e a s e d  g o a t ( s ) ,  t h e r e  a r e  a  c o u p l e  r o u t e s  t o  t a k e  w i t h  t h e  t e s t s .  T h e  m o s t  c o m m o n  w a y s  t o  t e s t  
a r e :  F o r  C L ,  y o u  w i l l  e i t h e r  t a k e  a  s e r u m  s a m p l e  f o r  t h e  E l i s a  t e s t  o r  t e s t  t h e  c o n t e n t s  o f  t h e  
a b s c e s s  ( c u l t u r e ) .  F o r  C A E ,  y o u  w i l l  t a k e  a  s e r u m  s a m p l e  f o r  t h e  E l i s a  t e s t .  F o r  J o h n e s ,  y o u  w i l l  
e i t h e r  t a k e  a  s e r u m  s a m p l e  f o r  t h e  E l i s a  t e s t ,  o r  a  f e c a l  s a m p l e  f o r  t h e  D i r e c t  P C R .  

H o w  d o  I  c o l l e c t  t h e  s a m p l e s ?  T h e r e  a  v i d e o s  o n  y o u t u b e  t h a t  w i l l  w a l k  y o u  t h r o u g h  p u l l i n g  
b l o o d  a n d  c o l l e c t i n g  f e c a l  s a m p l e s .  A  l o t  o f  p e o p l e  c o l l e c t  t h e  s a m p l e s  t h e m s e l v e s  o r  h a v e  f e l l o w  
b r e e d e r  f r i e n d s  t h a t  l i v e  c l o s e  b y e  t o  h e l p  t h e m  d o  t h i s .  S o m e  p e o p l e  h a v e  t h e i r  v e t  c o l l e c t  t h e  
s a m p l e s  f o r  t h e m .  B l o o d  s h o u l d  b e  c o l l e c t e d  a n d  s u b m i t t e d  u s i n g  t h e  r e d  t o p  t e s t  t u b e s  o r  t h e  
s e r u m  s e p a r a t o r  t u b e s .  C o l l e c t i o n  o f  t h e  c o n t e n t s  o f  a n  a b s c e s s  i s  a  b i t  m o r e  t r i c k y .  I n  t h e  
u n f o r t u n a t e  e v e n t  t h e  a b s c e s s  i s  a l r e a d y  d r a i n i n g ,  c o l l e c t i o n  i s  e a s i e r .  I f  t h e  a b s c e s s  i s  n o t ,
p r o c e e d  w i t h  c a u t i o n .  O n c e  t h e  a b s c e s s  i s  p u n c t u r e d ,  t r a n s m i s s i o n  w i l l  s p r e a d .  C o l l e c t i o n  c a n
b e  d o n e  u s i n g  a  s y r i n g e  a n d  t h e n  t r a n s f e r r e d  t o  a  r e d  t o p  t e s t  t u b e .  I  p l a c e  t h e  f e c a l  s a m p l e s  i n
u s e d  p i l l  c o n t a i n e r s .  B e  s u r e  t o  c h e c k  w i t h  y o u r  l a b  ( i f  s u b m i t t i n g  y o u r s e l f )  t o  s e e  h o w  t h e y
p r e f e r  t o  r e c e i v e  t h e  s a m p l e s .

H o w  m u c h  d o  I  n e e d  f o r  a  s a m p l e ?  W h a t e v e r  l a b  y o u  c h o o s e  t o  c o m p l e t e  y o u r  t e s t s  s h o u l d  
s p e c i f y  h o w  m u c h  t h e y  r e q u i r e .  I n  g e n e r a l ,  2 - 3  m l  o f  s e r u m  i s  s u f f i c i e n t .  A t  l e a s t  1 5  g r a m s  
( a p p r o x .  3  t e a s p o o n s )  i s  s u f f i c i e n t  f o r  f e c a l  s a m p l e s .

W h e r e  d o  I  s e n d  m y  s a m p l e s ?  W h i c h e v e r  l a b  y o u  c h o o s e ,  m a k e  s u r e  t h e y  a r e  a n  a c c r e d i t e d  
l a b  f o r  p e r f o r m i n g  t h e  t e s t s  y o u  a r e  w a n t i n g  d o n e .  M a n y  s t a t e s  h a v e  s t a t e  r u n  l a b s  t h a t  w i l l  
c o n d u c t  t h e  t e s t s .  I  p e r s o n a l l y  u s e  t h e  W a s h i n g t o n  A n i m a l  D i s e a s e  D i a g n o s t i c  L a b  ( W A D D L )  a n d
t h e  U n i v e r s i t y  o f  W i s c o n s i n - M a d i s o n ,  b o t h  o f  w h i c h  a r e  a c c r e d i t e d .  S o m e  l a b s  w i l l  o n l y  a c c e p t
s a m p l e s  c o l l e c t e d  a n d  s e n t  f r o m  a  v e t e r i n a r i a n .  H o w e v e r ,  s o m e  l a b s  w i l l  a c c e p t  s a m p l e s
s u b m i t t e d  b y  t h e  o w n e r .

W h e n  s h o u l d  I  s e n d  m y  s a m p l e s ?  W h i c h e v e r  l a b  y o u  c h o o s e ,  c h e c k  t h e i r  t e s t i n g  s c h e d u l e  t o  
s e e  w h i c h  d a y s  o f  t h e  w e e k  t h e y  w i l l  p e r f o r m  t h e  t e s t s .  D o i n g  s o  w i l l  h e l p  y o u  d e c i d e  w h a t  d a y  
y o u  n e e d  t o  s e n d  y o u r  s a m p l e s  s o  t h e y  a r r i v e  f r e s h  a n d  a r e  n o t  s i t t i n g  i n  t h e  p o s t  o f f i c e  o v e r  t h e  
w e e k e n d .  A f t e r  y o u  g e t  y o u r  s a m p l e s  p u l l e d ,  k e e p  t h e m  r e f r i g e r a t e d  u n t i l  i t  i s  t i m e  t o  s h i p  
t h e m .  

H o w  d o  I  s h i p  m y  s a m p l e s ?  I  l i k e  t o  s e n d  m i n e  v i a  U P S  o r  F e d E x .  I  u s e d  t o  s e n d  m i n e  v i a  
U S P S  u n t i l  a  f e w  y e a r s  a g o  w h e n  I  h a d  m y  p a c k a g e  l o s t  i n  t r a n s i t  ( e v e n  w i t h  t r a c k i n g ) .  I  h a d  t o  
p u l l  n e w  s a m p l e s  a n d  r e - s u b m i t  t h e m ,  o n l y  t o  h a v e  t h e  o r i g i n a l  s a m p l e s  a r r i v e  t h e  d a y  a f t e r  m y  
n e w  s a m p l e s  a r r i v e d  a t  t h e  l a b .  I  h a v e  a  s m a l l  f o a m  c o o l e r  t h a t  I  s e n d  t h e  s a m p l e s  i n  a n d  p l a c e  
c o l d  p a c k s  i n  t h e  f o a m  c o o l e r .  T h e  c o o l e r  i s  p l a c e d  i n  a  c a r d b o a r d  b o x .  M a k e  s u r e  t o  g e t  
s h i p p i n g  w i t h  t r a c k i n g !

W h a t  p a p e r w o r k  i s  n e e d e d ?  W h i c h e v e r  l a b  y o u  c h o o s e  w i l l  h a v e  f o r m s  t h a t  n e e d  t o  b e  
c o m p l e t e d  a n d  s u b m i t t e d  w i t h  t h e  s a m p l e .  M a k e  s u r e  t h a t  y o u r  p a p e r w o r k  m a t c h e s  y o u r  s a m p l e s  
( m a k e  s u r e  y o u r  s a m p l e s  a r e  l a b e l e d  a n d  t h e  l a b e l s  m a t c h  t h e  c o r r e s p o n d i n g  s a m p l e  n u m b e r  o n  
y o u r  p a p e r w o r k ) .

H o w  d o  I  g e t  t h e  t e s t  r e s u l t s ?  I f  y o u r  v e t e r i n a r i a n  s u b m i t t e d  t h e  s a m p l e s  f o r  y o u ,  m o s t  
l i k e l y  t h e  l a b  w i l l  s e n d  t h e  r e s u l t s  t o  y o u r  v e t  w h o  w i l l  t h e n  c o n t a c t  y o u  w h e n  t h e y  r e c e i v e
t h e m .  I f  y o u  u s e  a  l a b  t h a t  a l l o w s  y o u  t o  s u b m i t  t h e  s a m p l e s ,  t h e n  t h e  t e s t  r e s u l t s  w i l l  g o
d i r e c t l y  t o  y o u .  W A D D L  e m a i l s  m e  t h e  t e s t  r e s u l t s  d i r e c t l y .  T h e y  a l s o  h a v e  a n  o n l i n e  p o r t a l  f o r
y o u r  a c c o u n t  t h a t  y o u  c a n  a c c e s s  t h e  r e s u l t s .  T h e  l a b  s h o u l d  h a v e  a  s c h e d u l e  o f  w h e n  t h e  r e s u l t s
w i l l  b e  r e a d y  b a s e d  u p o n  w h e n  t h e  s a m p l e ( s )  i s  r e c e i v e d  a n d  w h e n  t h e  t e s t s  a r e  p e r f o r m e d .
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H o w  m u c h  d o e s  t e s t i n g  c o s t ?  T h i s  w i l l  d e p e n d  o n  w h a t  l a b  y o u  c h o o s e ,  i f  y o u  t a k e  t h e  s a m p l e s  
y o u r s e l f  o r  h a v e  y o u r  v e t  d o  i t ,  h o w  b i g  y o u r  h e r d  i s  a n d  h o w  m a n y  g o a t s  y o u  a r e  t e s t i n g .  I  t e s t  
o u r  e n t i r e  h e r d  ( a n y o n e  1  y e a r  o f  a g e  o r  o l d e r )  a l l  a t  o n c e .  I n  g e n e r a l ,  I  a m  s u b m i t t i n g  a b o u t  2 5
s a m p l e s  a t  a  t i m e  ( 1  s e r u m  s a m p l e  c a n  b e  u s e d  t o  c o m p l e t e  a l l  3  E l i s a  t e s t s )  a n d  a m  u s u a l l y  i n
t h e  n e i g h b o r h o o d  o f  $ 1 0 0 0  e a c h  y e a r  i f  I  a m  j u s t  s u b m i t t i n g  s e r u m  s a m p l e s .  I f  y o u  h a v e  t o  r e -
t e s t  a n y  g o a t s ,  o f  c o u r s e  y o u  w i l l  b e  l o o k i n g  a t  a d d i t i o n a l  c o s t s .

A t  w h a t  a g e  s h o u l d  I  t e s t  m y  g o a t s ?  A l l  o f  t h e  i n f o r m a t i o n  t h a t  I  h a v e  r e a d  o v e r  t h e  y e a r s  
s a y s  y o u  s h o u l d  w a i t  t o  t e s t  u n t i l  t h e  a n i m a l  i s  a t  l e a s t  1  y e a r  o f  a g e .  D o i n g  s o  w i l l  g i v e  y o u  a  
m o r e  a c c u r a t e  t e s t  r e s u l t  a s  o p p o s e d  t o  t e s t i n g  a n  a n i m a l  y o u n g e r  t h a n  1  y e a r  o f  a g e .

H o w  o f t e n  s h o u l d  I  t e s t ?  H o w  m a n y  s h o u l d  I  t e s t ?  I  t e s t  o u r  e n t i r e  h e r d  o n  a n  a n n u a l  b a s i s .  I  
d o  n o t  b r e a k  t h e m  d o w n  i n t o  g r o u p s .  A l l  g o a t s  a r e  c o l l e c t e d ,  s u b m i t t e d  a n d  t e s t e d  a t  t h e  s a m e  
t i m e .  D e p e n d i n g  o n  t h e  s i z e  o f  y o u r  h e r d  a n d  c o s t ,  y o u  m a y  d e c i d e  t o  b r e a k  t h e  h e r d  i n t o  a  
s p r i n g  g r o u p  a n d  a  f a l l  g r o u p  f o r  e x a m p l e .  A n y t i m e  I  p u r c h a s e  n e w  g o a t s ,  t h e y  a r e  q u a r a n t i n e d  
a n d  t e s t e d  ( i f  t h e y  a r e  a  y e a r  o r  o l d e r ) .  I f  y o u  s u s p e c t  y o u  h a v e  a  p r o b l e m  o r  a  t e s t  r e s u l t  r e v e a l s  
y o u  d o ,  m o r e  f r e q u e n t  t e s t i n g  w i l l  b e  n e e d e d .

I  h a v e  r e c e i v e d  m y  t e s t  r e s u l t s ,  n o w  w h a t ?  F i r s t ,  y o u  n e e d  t o  u n d e r s t a n d  t h e  p a t h o l o g y  o f  
t h e  d i s e a s e s ,  e s p e c i a l l y  J o h n e s ,  t o  g e t  t h e  f u l l  g r a s p  o f  w h a t  t h e  t e s t  r e s u l t s  a r e  t e l l i n g  y o u .  
R e m e m b e r ,  y o u r  t e s t i n g  i s  j u s t  a  s n a p  s h o t  i n  t i m e .  Y o u  a l s o  n e e d  t o  k n o w  t h a t  t h e r e  i s  t h e  
p o s s i b i l i t y  o f  f a l s e  p o s i t i v e s  a n d  a l s o  f a l s e  n e g a t i v e s .  T e s t i n g  i s  a  u s e f u l  t o o l  t o  d e t e r m i n e  t h e  
d i s e a s e  s t a t u s  o f  y o u r  h e r d  a t  a  g i v e n  t i m e .  I t  d o e s  n o t  a l w a y s  g u a r a n t e e  t h e  f u t u r e  d i s e a s e  s t a t u s  
o f  y o u r  h e r d .  I t  i s  g o o d  t o  k n o w  t h e  t e s t  t h r e s h o l d  f o r  t h e  t e s t  y o u r  l a b  i s  u s i n g .  T h i s  w i l l  l e t  y o u
k n o w  t h e i r  c u t o f f  f r o m  n e g a t i v e  t o  s u s p e c t  t o  p o s i t i v e .  I f  y o u  g e t  a l l  “ n e g a t i v e ”  r e s u l t s ,  y o u
s h o u l d  f e e l  c o m f o r t a b l e  t h a t  a t  t h i s  g i v e n  t i m e ,  y o u r  h e r d  i s  n e g a t i v e .  I f  y o u  w e r e  t o  g e t  a
“ s u s p e c t ”  r e s u l t ,  y o u  s h o u l d  i n v e s t i g a t e  f u r t h e r .  T h i s  m e a n s  t h e  a n i m a l  i s  n o t  “ n e g a t i v e ”  a n d  n o t
“ p o s i t i v e ” ,  b u t  i s  a p p r o a c h i n g  t h e  p o s i t i v e  s i d e  o f  t h e  s p e c t r u m .  W h a t  s h o u l d  y o u  d o ?  I f  i t  w e r e
m e ,  I  w o u l d  i m m e d i a t e l y  r e m o v e  t h e  g o a t  f r o m  t h e  h e r d  a n d  i s o l a t e  i t .  I  w o u l d  c o n s u l t  w i t h  m y
v e t e r i n a r i a n  a n d  t h e  l a b  t h a t  c o n d u c t e d  t h e  t e s t .  I  w o u l d  c o n d u c t  a d d i t i o n a l  t e s t s  t o  d e t e r m i n e  i f
t h e  f i r s t  t e s t  g e n e r a t e d  a  “ f a l s e ”  p o s i t i v e  o r  i f  t h i s  g o a t  w a s  t r e n d i n g  t o w a r d s  t h e  p o s i t i v e  s i d e  o f
t h e  s p e c t r u m .  D e p e n d i n g  o n  w h a t  t h e  a d d i t i o n a l  t e s t i n g  r e s u l t s  s h o w e d ,  w o u l d  d e t e r m i n e  m y
a c t i o n  p l a n  f r o m  t h e r e  f o r w a r d .  I  w o u l d  u s e  t h i s  s a m e  p r o c e s s  i f  I  w e r e  t o  r e c e i v e  a  “ p o s i t i v e ”
r e s u l t .

H o w  d o  I  i n t e r p r e t  t h e  t e s t  r e s u l t s ?  T h e  a n s w e r  t o  t h i s  w i l l  k i n d  o f  o v e r l a p  m y  a n s w e r  t o  t h e  
p r e v i o u s  q u e s t i o n .  I f  y o u  r e c e i v e  n e g a t i v e  r e s u l t s ,  y o u  s h o u l d  f e e l  c o m f o r t a b l e  t h a t  a t  t h i s  g i v e n  
t i m e ,  y o u r  h e r d  i s  n e g a t i v e  f o r  t h e  d i s e a s e ( s )  y o u  t e s t e d  f o r .  I  s e e  t h e  w o r d  “ c l e a n ”  u s e d  a  l o t  
w h e n  d e s c r i b i n g  t h e  d i s e a s e  s t a t u s  o f  a  h e r d .  I  p e r s o n a l l y  b e l i e v e  w e  s h o u l d  r e f r a i n  f r o m  s a y i n g  
w e  h a v e  “ c l e a n  t e s t e d  h e r d s . ”  I  t h i n k  o f  t h e  w o r d  “ c l e a n ”  i n  t e r m s  o f  a  f r e s h l y  w a s h e d  e a t i n g  
u t e n s i l  t h a t  i s  f r e e  o f  g e r m s  a n d  r e a d y  t o  b e  u s e d  a g a i n .  I n  u s i n g  t h e  t e r m  “ c l e a n  t e s t e d  h e r d ” ,  I
b e l i e v e  w e  a r e  s a y i n g  w e  g u a r a n t e e  o u r  h e r d  i s  f r e e  f r o m  d i s e a s e  a n d  t h a t  a n y  g o a t s  p u r c h a s e d
f r o m  u s  w i l l  n e v e r  h a v e  a  d i s e a s e  p r o b l e m  b e c a u s e  o u r  h e r d  i s  “ c l e a n . ”  E s p e c i a l l y  w i t h  t h e
p a t h o l o g y  o f  J o h n e s ,  n o n e  o f  u s  a r e  g u a r a n t e e d  o u r  h e r d  i s  J o h n e s  “ c l e a n . ”  I  b e l i e v e  t h e  b e s t  a n d
m o s t  h o n e s t  t e r m  t o  u s e  w h e n  d e s c r i b i n g  t h e  d i s e a s e  s t a t u s  o f  o u r  h e r d  i s  “ h e a l t h  t e s t  n e g a t i v e . ”
B e c a u s e  a f t e r  a l l ,  i f  y o u  t e s t  y o u r  h e r d  a n d  h a v e  r e c e i v e d  n e g a t i v e  r e s u l t s ,  y o u r  h e r d  i s  “ h e a l t h
t e s t  n e g a t i v e . ”

H o w  l o n g  s h o u l d  I  t e s t ?  T h i s  i s  e n t i r e l y  u p  t o  y o u .  I  p e r s o n a l l y  w i l l  c o n t i n u e  t o  t e s t  m y  h e r d  
a s  l o n g  a s  w e  h a v e  g o a t s .  W i t h  J o h n e s  b e i n g  c a p a b l e  o f  s t a y i n g  “ d o r m a n t ”  w i t h i n  i t s  h o s t ,  a  o n e  
a n d  d o n e  t e s t  o n  y o u r  g o a t ( s )  i s n ’ t  e n o u g h .  I t  i s  p o s s i b l e  t h a t  t h e  M A P  b a c t e r i a  t h a t  i s  J o h n e s  
w i l l  l i e  d o r m a n t  f o r  t h e  e n t i r e  l i f e s p a n  o f  t h e  i n f e c t e d  g o a t  a n d  n e v e r  b e c o m e  a c t i v e .  I t  c a n  b e  
t r i g g e r e d  a n d  b e c o m e  a c t i v e  a t  a n y  g i v e n  m o m e n t .  T h u s  w h y  t e s t i n g  i s  a  s n a p  s h o t  i n  t i m e .  
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I s  t e s t i n g  a  m a r k e t i n g  t o o l ?  D o n ’ t  b e g i n  t e s t i n g  f o r  t h e  p u r p o s e  o f  h a v i n g  a  w a y  t o  m a r k e t  
y o u r  g o a t s  a n d  i n c r e a s e  y o u r  s a l e s .  G o  i n t o  i t  b e c a u s e  o f  y o u r  d e s i r e  t o  p r o m o t e  t h e  l o n g e v i t y  o f  
t h e  m y o t o n i c  b r e e d  a n d  t o  p r o t e c t  y o u r  h e r d  a s  w e l l  a s  o t h e r s  h e r d s ’ .  I t  i s  a  h e a r d  h e a l t h  
m a n a g e m e n t  t o o l  f i r s t  a n d  f o r e m o s t .  D o e s  i t  b e c o m e  a  m a r k e t i n g  t o o l ?  I t  d o e s  b e c a u s e  t h e r e  a r e  
b u y e r s  o u t  t h e r e  w h o  a r e  l o o k i n g  t o  p u r c h a s e  g o a t s  o n l y  f r o m  t e s t e d  h e r d s .  T h e y  a r e  l o o k i n g  t o  
h e r d s  w h o  t e s t  f o r  a d d e d  s e c u r i t y  a n d  p e a c e  o f  m i n d  w i t h  t h e i r  p u r c h a s e s .  J u s t  b e c a u s e  s o m e o n e  
d o e s n ’ t  t e s t  d o e s  n o t  m e a n  t h e y  h a v e  d i s e a s e d  g o a t s  o r  t h a t  t h e i r  g o a t s  a r e  o f  l e s s e r  q u a l i t y  t h a n  
s o m e o n e  w h o  d o e s  t e s t !  

H o w  d o  I  s a f e g u a r d / p r o t e c t  m y  h e r d ?  

1 ) F i r s t  o f  a l l ,  d o n ’ t  l e t  y o u r  g o a t s  l i v e  i n  a  b u b b l e .  I f  y o u  w a n t  t o  s h o w  y o u r  m y o t o n i c s  f o r  
e x a m p l e ,  d o n ’ t  b e  a f r a i d  t o  t a k e  t h e m  t o  s h o w s .  I t  i s  t r u e  t h a t  a n y t i m e  y o u r  g o a t s  l e a v e  y o u r  
p r o p e r t y ,  y o u  a r e  o p e n i n g  y o u r s e l f  u p  t o  b r i n g i n g  s o m e t h i n g  u n - w a n t e d  b a c k  t o  y o u r  h e r d .  A s  
a d d e d  p r e c a u t i o n s ,  I  c a n  f r e q u e n t l y  b e  s e e n  h a n g i n g  t a r p s  u p  o n  m y  g o a t  p e n s  a t  s h o w s .  I  a l s o  
d i s i n f e c t  m y  g o a t s ’  h o o v e s  a n d  w i p e  t h e m  o f f  e i t h e r  b e f o r e  l o a d i n g  t h e m  o n  t h e  t r a i l e r  t o  h e a d  
h o m e  o r  b e f o r e  u n l o a d i n g  t h e m  u p o n  a r r i v i n g  h o m e .

2 ) D o n ’ t  r e f r a i n  f r o m  b u y i n g  n e w  a d d i t i o n s  t o  y o u r  h e r d  b e c a u s e  o f  t h e  “ w h a t  i f ’ s ”  o u t  t h e r e .  B u t  
m e  m i n d f u l  a n d  b e  c a u t i o u s .  T h e r e  a r e  q u i t e  a  f e w  m y o t o n i c  b r e e d e r s  o u t  t h e r e  w h o  t e s t ,  b u t  t h e  
g r a n d  m a j o r i t y  o f  h e r d s  d o  n o t .  I  b e l i e v e  i t  i s  o k  t o  a s k  a  s e l l e r  i f  t h e y  t e s t  a n d  w h a t  t h e  d i s e a s e  
s t a t u s  i s  o f  t h e i r  h e r d  i f  t h e y  d o  t e s t .  I  a l s o  b e l i e v e  i t  i s  o k  t o  a s k  t o  s e e  c o p i e s  o f  t h e i r  h e r d  t e s t  
r e s u l t s .  I  w i l l i n g l y  p r o v i d e  a l l  b u y e r s  w i t h  a  c o p y  o f  o u r  m o s t  r e c e n t  t e s t  r e s u l t s .  I f  a s k e d ,  I  
w o u l d  g l a d l y  p r o v i d e  c o p i e s  o f  e n t i r e  h e r d  t e s t  r e s u l t s  f r o m  y e a r s  p a s t  a s  w e l l .  

3 ) I m p l e m e n t  b i o s e c u r i t y  m e a s u r e s  f o r  v i s i t o r s .  A n y o n e  w h o  c o m e s  t o  o u r  f a r m  i s  p r o v i d e d  w i t h  
b o o t  c o v e r s  t o  w e a r  o v e r  t h e i r  s h o e s  b e f o r e  e n t e r i n g  o u r  p a s t u r e .  T h i s  i n c l u d e s  o u r  v e t e r i n a r i a n s  
a n d  s t a f f  a n d  b u y e r s  c o m i n g  t o  l o o k  a t  o r  p i c k  u p  a  g o a t .  

4 ) O n l y  b u y  f r o m  t e s t e d  h e r d s .  I  w i l l  l e a v e  t h a t  u p  t o  y o u  t o  d e c i d e  i f  t h a t  i s  s o m e t h i n g  y o u  w a n t  
t o  p r a c t i c e  o r  n o t .  

5 ) W h a t  a b o u t  s t u d  s e r v i c e  t o  c o v e r  m y  d o e s ?  T h i s  c a n  b e  d o n e  s a f e l y  i n  y o u r  d r i v e w a y .  H o w e v e r ,  
I  w o u l d  t h i n k  t w i c e  a b o u t  a l l o w i n g  a  b u c k  f r o m  a n o t h e r  h e r d  s p e n d  a n y  l e n g t h  o f  t i m e  i n  m y  
p a s t u r e s ,  d r y  l o t s  o r  p e n s .  

6 ) S o m e o n e  w a n t s  t o  u s e  m y  b u c k  t o  b r e e d  t h e i r  d o e s ?  A g a i n ,  i t  c a n  b e  d o n e  s a f e l y  i n  a  d r i v e w a y  
s e t t i n g .  H o w e v e r ,  I  w o u l d  t h i n k  t w i c e  a b o u t  l e t t i n g  m y  b u c k  s t a y  o n  s o m e o n e  e l s e ’ s  p r o p e r t y  t o  
b r e e d  t h e i r  d o e s .

7 ) A n y  e q u i p m e n t  I  u s e  a t  s h o w s  ( h a y  f e e d e r s ,  w a t e r  b u c k e t s ,  e t c )  a r e  j u s t  t h a t .  M y  s h o w  
e q u i p m e n t .  I  h a v e  a  c o m p l e t e l y  d i f f e r e n t  s e t  o f  h a y  f e e d e r s ,  w a t e r  b u c k e t s ,  e t c  t h a t  a r e  u s e d  f o r  
t h e  d a y  t o  d a y  o p e r a t i o n s  o f  o u r  h e r d .  I  d i s i n f e c t  a l l  e q u i p m e n t  b e f o r e  u s i n g  i t  a g a i n  a t  t h e  n e x t  
s h o w .  A l l  s h o w  e q u i p m e n t  s t a y s  i n  m y  t r a i l e r  w h e n  n o t  b e i n g  u s e d  a t  s h o w s .

8 ) W e  h a v e  s e p a r a t e  p a i r s  o f  s h o e s / b o o t s  t h a t  a r e  w o r n  w h e n  w e  g o  t o  s h o w s .  T h e y  a r e  n o t  t h e  
s a m e  p a i r s  t h a t  a r e  w o r n  f o r  d o i n g  c h o r e s  a n d  e n t e r i n g  o u r  p a s t u r e s / p e n s / d r y  l o t s .  F o o t  t r a f f i c  
i s  a n  e a s y  w a y  t o  s p r e a d  d i s e a s e !

9 ) S t a y  a w a y  f r o m  s a l e  b a r n s  f o r  y o u r  p u r c h a s e s .  I  a m  n o t  d i s c o u n t i n g  t h a t  t h e r e  a r e  r e p u t a b l e  
s a l e  b a r n s  o u t  t h e r e  a n d  t h a t  y o u  c a n  f i n d  a  d i a m o n d  i n  t h e  r o u g h  a t  o n e .  T h e r e  i s  a  h u g e  w o r l d  
o u t  t h e r e  o f  m y o t o n i c  b r e e d e r s  t h a t  y o u  c a n  p u r c h a s e  f r o m  r e g a r d l e s s  o f  w h a t  y o u  a r e  l o o k i n g  t o
p u r c h a s e !

1 0 ) B e  m i n d f u l  w h e n  g o i n g  t o  s o m e o n e  e l s e ’ s  f a r m / p r o p e r t y .  A s  a  p r e c a u t i o n ,  y o u  c o u l d  w e a r  b o o t  
c o v e r s  w i t h o u t  b e i n g  a s k e d .  I f  y o u  d o  s o  w i t h o u t  b e i n g  a s k e d  t o ,  b e  t a c t f u l  w i t h  y o u r  e x p l a n a t i o n  
a s  t o  w h y  y o u  a r e  w e a r i n g  t h e m .  T h e  l a s t  t h i n g  y o u  w a n t  t o  d o  i s  o f f e n d  a n y o n e !  I  t a k e  t h i s  
a p p r o a c h :  I  h o p e  y o u  d o n ’ t  m i n d  t h a t  I  a m  w e a r i n g  b o o t  c o v e r s .  I  p r a c t i c e  b i o s e c u r i t y  a n d  a m  
l o o k i n g  o u t  f o r  t h e  h e a l t h  o f  m y  a n i m a l s  a s  w e l l  a s  y o u r s .  I  t h i n k  i f  t h i s  a p p r o a c h  i s  t a k e n ,  y o u
w i l l  b e  w e l c o m e d  o p e n l y  a n d  r e s p e c t e d  f o r  y o u r  e f f o r t  t o  p r o t e c t  t h a t  p e r s o n s  a n i m a l s !
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1 1 ) N o t  o n l y  i s  f o o t  t r a f f i c  a n  e a s y  w a y  t o  s p r e a d  d i s e a s e  b u t  s o  i s  t i r e  t r a f f i c .  K e e p  t h a t  i n  m i n d  
w h e n  b o r r o w i n g  s o m e o n e  e l s e ’ s  e q u i p m e n t  w h o  h a s  b e e n  t h r o u g h  t h e i r  l o t s  ( i f  t h e y  a l s o  r a i s e  
r u m i n a n t s ) .  

W h a t  e l s e ?  T h i s  l i s t  o f  w a y s  t o  s a f e g u a r d / p r o t e c t  y o u r  h e r d  i s  n o t  m e a n t  t o  b e  a l l  i n c l u s i v e .  Y o u  
m a y  h a v e  y o u r  o w n  w a y s  t o  a c c o m p l i s h  t h i s .  I  h o p e  t h i s  l i s t  w i l l  g i v e  y o u  a  g o o d  o v e r v i e w  o f  w a y s  
y o u  c a n  d o  s o !

A  f e w  a d d e d  n o t e s  a b o u t  t h e  d i s e a s e s .  T h e y  a r e  o u t  t h e r e ,  s o  b e  c a r e f u l !  W h e n  w e  s t a r t e d  t e s t i n g ,  
I  w a s  j u s t  a s  e n g a g e d  i n  s o c i a l  m e d i a  a s  I  a m  n o w .  T h e  a m o u n t  o f  t a l k  a b o u t  d i s e a s e s  a n d  t e s t i n g  
h a s  g r o w n  a n d  g r o w n !  H a s  g r o w n  b e c a u s e  m o r e  p e o p l e  a r e  b e c o m i n g  i n t e r e s t e d  i n  t h e  t o p i c  o r  i f  
t h e  p r e v a l e n c e  o f  d i s e a s e s  a r e  b e c o m i n g  m o r e  w i d e s p r e a d ?  I  t h i n k  i t  i s  a  c o m b i n a t i o n  o f  b o t h .  
T e s t i n g  f o r  t h e  d i s e a s e s  b y  m e a n s  o f  t h e  E l i s a  t e s t  i s  t h e  q u i c k e s t  a n d  l e a s t  e x p e n s i v e  w a y  t o  
t e s t .  H o w e v e r ,  t h e r e  i s  t h e  p o t e n t i a l  f o r  i n a c c u r a t e  r e s u l t s .  I f  y o u  c h o o s e  t o  g o  t h i s  r o u t e  t o  
e s t a b l i s h  a  b e n c h m a r k  c o n d i t i o n  f o r  y o u r  h e r d  a n d  c o n t i n u e  t o  t e s t  t h i s  w a y  o n  a n  a n n u a l  b a s i s  
a n d  c o n t i n u e  t o  g e t  c o n s i s t e n t l y  n e g a t i v e  r e s u l t s ,  y o u  w i l l  b u i l d  a  c o n f i d e n c e  l e v e l  t h a t  y o u r  h e r d  
i s  n e g a t i v e  a n d  a  l o w  r i s k  f o r  t h e  d i s e a s e s .  H o w e v e r ,  a s  I  r e f e r r e d  t o  J o h n e s  e a r l i e r ,  I  b e l i e v e  i t  
i s  l i k e  c a r b o n  m o n o x i d e  p o i s o n i n g .  I t  c a n  b e  a  “ s i l e n t  k i l l e r . ”  W i t h  i t s  c a p a b i l i t y  t o  l i e  d o r m a n t ,  
i t  c a n  g e t  y o u  w h e n  y o u  l e a s t  e x p e c t  i t  a n d  m o s t  t i m e s  w h e n  i t  i s  t o o  l a t e .  T h e  E l i s a  t e s t  a s  w e  
l e a r n e d ,  d e t e c t s  f o r  t h e  p r e s e n c e  o f  t h e  d i s e a s e  a n t i b o d i e s  i n  t h e  s e r u m .  T h e  P C R  t e s t  a s  w e
l e a r n e d ,  d e t e c t s  a m p l i f i e d  D N A  o f  M a p  ( t h e  b a c t e r i a ) .  W h e n  M A P  b e c o m e s  a c t i v e  i n  i t s  h o s t ,  i t
w i l l  b e  s h e d  i n  i t s  f e c e s .  T h u s ,  y o u  w o u l d  g e t  a  p o s i t i v e  f e c a l  t e s t  r e s u l t .  H o w e v e r ,  M A P  c a n  b e
s h e d  i n t e r m i t t e n t l y  a n d  c a n  b e  s h e d  a t  s u c h  l o w  l e v e l s  t h a t  t h e  P C R  t e s t  w o u l d  n o t  d e t e c t  i t .  Y o u
w i l l  n o t  g e t  a  t r u e  “ p o s i t i v e ”  b y  t h e  E l i s a  t e s t  u n l e s s  t h e  a n i m a l  i s  s h e d d i n g  i n  i t s  f e c e s  o r  h a s
p r e v i o u s l y  b e e n  s h e d d i n g .  I f  y o u  g e t  a  t r u e  “ p o s i t i v e ”  E l i s a  t e s t  r e s u l t  f o r  J o h n e s ,  y o u  c o u l d  a l s o
g e t  a  t r u e  “ p o s i t i v e ”  P C R  t e s t  r e s u l t  a n d  v i c e  v e r s a .  J o h n e s  i s  c o m p l i c a t e d  t o  s a y  t h e  l e a s t !  I t  i s
j u s t  a s  c o m p l i c a t e d  f o r  u s  t o  c o m p r e h e n d  a s  i t  i s  f o r  t h e  r e s e a r c h e r s  a n d  v e t e r i n a r i a n s  w h o  s t u d y
i t !  I  w o u l d  j u s t  s t r o n g l y  e n c o u r a g e  y o u  t o  l e a r n  a l l  y o u  c a n  a b o u t  t h e  d i s e a s e s  a n d  c o n t i n u e  t o
l e a r n  a b o u t  t h e m  a s  t i m e  g o e s  o n .  I  b e l i e v e  t h a t  d o i n g  s o  w i l l  h e l p  y o u  o n  y o u r  t e s t i n g  j o u r n e y .



Page 58 MYOTONIC GOAT REVIEW 

Our Road to Testing
Anyone  t ha t  h a s  e ve r  c ha t t ed  w i t h  me  abou t  t h e  d i s e a se s  and  t e s t i n g  t op i c  k nows  how  impo r t an t  I  
b e l i e v e  i t  i s  a nd  knows  how  s e r i ou s  I  am  abou t  i t .  I  h a ve  i n ve s t ed  a  l o t  o f  t ime  o ve r  t h e  y ea r s  
l e a r n i ng  a l l  I  c an  abou t  t h e  d i s e a se s  and  have  ga i n ed  a  g r ea t  g r a sp  o f  t h em  and  a  t r emendous  
amoun t  o f  k now l edge .  I  am  abou t  t o  s ha r e  w i t h  y ou  my  pe r s ona l  s t o r y  abou t  t h e  r o ad  we  t ook  t o  
t e s t i n g .  I f  wha t  y ou  have  l e a r ned  s o  f a r  i n  t h e  s e r i e s  we  have  c o ve r ed  i n  t h e  news l e t t e r s  i s n ’ t  
e nough  t o  c onv i n c e  you  i t  i s  impo r t an t  t o  t e s t  and  t he  d i s e a se s  a r e  s e r i ou s  and  c an  be  
deva s t a t i ng ,  my  r oad  t o  t e s t i n g  s hou l d .  I  wan t  anyone  who  r e ad s  t h i s  t o  know  t ha t  wha t  I  w i l l  
s h a r e  w i t h  y ou  d i d  no t  impac t  any  o f  ou r  buye r s  a t  any  po i n t  i n  t h e  pa s t  b e cau se  o f  t h e  measu r e s  
we  t ook  a t  t h e  t ime .  The  d i s e a se s  we  have  d i s cu s s ed  a r e  r e a l .  They  a r e  ou t  t h e r e .  Don ’ t  l e t  
anyone  t e l l  y ou  t hey  a r e  no t  and  t ha t  i t  won t  e ve r  happen  t o  y ou .  

Be tween  my  w i f e  and  I ,  we  have  been  r a i s i n g  myo t on i c s  f o r  o ve r  20  y ea r s .  The  he r d  we  had  was  
sma l l  a nd  c on s i s t ed  o f  abou t  10  goa t s ,  made  up  o f  goa t s  t h a t  my  w i f e  s t a r t ed  w i t h  i n  2000  and  
a l s o  goa t s  we  pu r cha sed  t oge t he r .  The  goa t s  my  w i f e  s t a r t ed  w i t h  we r e  he r  p e t s ,  h e r  b ab i e s .  She  
l o ved  e ve r y t h i ng  abou t  t h em .  She  l o ved  t he i r  c o l o r ,  t h e i r  p e r s ona l i t i e s .  She  l o ved  s i t t i n g  w i t h  
t h em  on  a  da i l y  b a s i s .  She  l o ved  r a i s i n g  k i d s  ou t  o f  t h em .  She  s imp l y  l o v ed  t hem  beyond  measu r e .  
I n  2011  I  wa s  a t  a  po i n t  t h a t  I  wan t ed  t o  be come  a  mo re  r epu t ab l e  b r eede r  o f  myo t on i c s .  Th r ough  
a  men to r ,  I  wa s  i n t r oduced  t o  t h e  t e s t i n g  and  d i s ea se  t op i c .  F r om  wha t  I  l e a r ned ,  I  f e l t  i t  wa s  
impo r t an t  t o  t e s t  and  b y  e s t ab l i s h i ng  a  he r d  hea l t h  managemen t  p r og r am  ( t e s t i n g ) ,  I  c ou l d  s t a r t  
t o  wo r k  t owa rd s  t h e  goa l  o f  b e com ing  a  r epu t ab l e  b r eede r .

So ,  i n  2011 ,  we  s t a r t ed  t e s t i n g  ou r  he r d .  Ou r  he r d  was  a  m i x t u r e  o f  m i dd l e  age  goa t s  and  
e ve r y t h i ng  i n  be tween .Tha t  y ea r ,  we  t e s t ed  e ve r yone  f o r  C L  ( s e r um) .  I  s t a r t ed  w i t h  CL  be cau se  
one  o f  ou r  s t a t e  un i v e r s i t i e s  p e r f o rmed  t he  t e s t s  f o r  C L  and  I  f e l t  l i k e  i t  wa s  an  ea s y  one  t o  s t a r t  
w i t h .  We  d i d  no t  s t a r t  w i t h  CL  be cau se  we  had  a  CL  p r ob l em  o r  s u spe c t ed  t ha t  we  d i d .  A l l  2 011  
r e su l t s  we r e  nega t i v e .  A t  t h e  s t a r t  o f  t h e  new  yea r ,  we  pu r cha sed  a  5  y ea r  o l d  doe  f r om  a  t e s t ed  
he r d .  We  pa i r ed  he r  w i t h  ou r  bu c k  when  we  go t  he r  home  and  she  k i dded  t ha t  s p r i ng .  We  we r e  i n  
a  new  yea r  and  de c i d ed  t o  c on t i nue  ou r  t e s t i n g .  Th i s  t ime  we  t e s t ed  f o r  a l l  3  o f  t h e  d i s e a se s  b y  
s e r um-  CL ,  CAE ,  and  J ohne s .  Ou r  en t i r e  he r d  o f  10  was  t e s t ed  t ha t  s p r i ng .  Ou r  r e su l t s  s howed  a l l  
n ega t i v e  f o r  C L  and  CAE .  9  o f  t h e  10  goa t s  we r e  nega t i v e  f o r  J ohne s .  The  l one  po s i t i v e  was  t he  5  
y ea r  o l d  doe  we  had  pu r cha sed  a  f ew  mon th s  ago .  He r  E l i s a  t e s t  r e su l t  wa s  2 . 408 .  I  immed i a t e l y  
r emoved  he r  and  he r  l e s s  t h an  1  mon th  o l d  tw i n s  and  i s o l a t ed  t hem  f r om  t he  r e s t  o f  t h e  he r d .  
Th i n k i ng  I  s u r e l y  r e c e i v ed  a  f a l s e  po s i t i v e  r e su l t ,  I  r e - t e s t ed  he r  a  c oup l e  week s  l a t e r .  I  s en t  2  
d i f f e r en t  s e r um  samp l e s  t o  2  d i f f e r en t  a c c r ed i t ed  l a b s .  Bo t h  add i t i o na l  s e r um  t e s t s  c ame  ba c k  w i t h  
a  po s i t i v e  r e su l t .  1  l a b  p r o v i d ed  me  w i t h  t h e i r  n ega t i v e  t o  po s i t i v e  t h r e sho l d  c u t - o f f .  Any t h i ng  
o ve r  . 2 555  was  c on s i d e r ed  po s i t i v e .  He r  r e su l t  f r om  t h i s  l a b  was  2 . 222 .  A t  t h e  s ame  t ime ,  I  a l s o  
s en t  a  f e c a l  s amp l e  t o  be  r un  b y  t he  D i r e c t  PCR  me thod .  Th i s  r e su l t  c ame  ba c k  a s  “ no t  d e t e c t ed . ”  
Th i s  mean t  t h a t  s he  was  e i t h e r  no t  s hedd i ng  MAP  i n  he r  f e c e s  a t  t h e  t ime  o f  s amp l i ng  o r  s he  was  
s hedd i ng  MAP  a t  s u ch  l ow  l e ve l s  t h a t  i t  c ou l d  no t  b e  de t e c t ed .  W i t h  t h i s  i n  m i nd ,  I  f e l t  s omewha t  
c om fo r t ab l e  t h a t  s he  was  a  “ l ow ”  r i s k  t o  t h e  r e s t  o f  ou r  he r d ,  bu t  I  t h e r e  was  no  way  t o  know  f o r  
s u r e  i f  s he  had  e ve r  s hedded  MAP  i n  he r  f e c e s  ( s i n c e  s hedd i ng  c an  happen  i n t e rm i t t en t l y ) .  
Howeve r ,  I  made  t he  de c i s i o n  t o  eu t han i z e  he r  and  he r  tw i n  k i d s .  Th i s  p r omp ted  me  t o  deve l op  a  
t ime l i n e  and  b r a i n s t o rm  j u s t  wha t  wa s  go i ng  on .  D i d  s he  c on t r a c t  J ohne s  f r om  one  o f  ou r  o t he r  
goa t s ?  I  f e l t  t h i s  wa s  no t  l i k e l y  s i n c e  s he  was  an  adu l t  when  we  pu r cha sed  he r  and  s i n c e  t h e  
r ema i nde r  o f  ou r  he r d  j u s t  t e s t ed  nega t i v e .  D i d  s he  c ome  i n f e c t ed  f r om  whe r e  we  pu r cha sed  he r ?  
Remembe r ,  we  pu r cha sed  he r  f r om  a  t e s t ed  he r d  and  be cau se  o f  h e r  age  and  how  l ong  she  had  
r e s i d ed  t he r e ,  I  f e l t  t h i s  wa s  v e r y  un l i k e l y .  My  c on c l u s i on  was  t h a t  s he  c on t r a c t ed  J ohne s  f r om  
t he  he r d  whe r e  s he  was  bo rn ,  e i t h e r  c on t r a c t i n g  i t  f r om  he r  dam  o r  f r om  o t he r  i n f e c t ed  goa t s  i n  
t h e  he r d .  
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Why  a t  5  y ea r s  o f  age  d i d  s he  t e s t  po s i t i v e ?Remembe r  wha t  we  have  l e a r ned  abou t  J ohne s .  I t  c an  
l i e  do rman t  f o r  a  l o ng  t ime  be f o r e  i t  s t a r t s  t o  be come  a c t i v e  w i t h i n  i t s  ho s t .  Remembe r ,  t h e  he r d
we  pu r cha sed  he r  f r om  pu r cha sed  he r  a s  a  baby .  She  had  l i t e r a l l y  l i v ed  he r  en t i r e  l i f e  up  un t i l
o u r  pu r cha se  i n  t h e  he r d  t h a t  pu r cha sed  he r  a s  a  baby .  Wha t  c au se s  MAP  t o  mys t e r i ou s l y  b e come
“a c t i v e ”  i n  i t s  ho s t  when  i t  h ad  p r e v i ou s l y  l i e d  do rman t ?  I n  ou r  i n s t an ce ,  wha t  c au sed  t h i s  5  y ea r
o l d ,  p r e v i ou s l y  t e s t ed  doe ,  t o  be come  t e s t  po s i t i v e  f o r  J ohne s ?  I  b e l i e v e  t h a t  2  t h i ng s  c ou l d  have
cau sed  t he  MAP  t o  wake  f r om  i t s  do rmancy  and  be come  a c t i v e  i n  ou r  doe .  F i r s t ,  a t  5  y ea r s  o f
age ,  s he  be came  s t r e s s ed  mov i ng  a f t e r  t h e  7  hou r  t r i p  t o  ou r  p l a c e  f r om  t he  p l a c e  s he  had  l i v ed
a lmos t  h e r  en t i r e  l i f e .  S e cond ,  s he  k i dded  j u s t  a  c oup l e  week s  be f o r e  we  r an  t ha t  f i r s t  t e s t  on
he r .  Wou l d  an  E l i s a  o r  PCR  t e s t  g i v en  u s  any  d i f f e r en t  r e su l t s  h ad  we  t e s t ed  he r  r i g h t  when  we
go t  he r  home?  Qu i t e  po s s i b l y  bu t  qu i t e  po s s i b l y  no t .  The r e  i s  no  c on c r e t e  t ime l i n e  t o  f o l l ow  f r om
MAP  do rmancy  t o  a c t i v i t y .  I  wa s  s c a r ed  and  un su r e  a t  t h e  t ime  I  r e c e i v ed  t ho se  po s i t i v e  r e su l t s .
I  wa s  a l s o  s addened  I  wa s  f o r c ed  w i t h  a  de c i s i o n  t o  make  and  a t  t h e  l o s s  o f  a  beau t i f u l  d oe  and
he r  tw i n s .  I  wou l d  be  l y i ng  i f  I  s a i d  t h a t  no  t e a r s  we r e  s hed  du r i ng  t h i s  p r o ce s s !  We  f e l t  t h a t
ba sed  upon  he r  PCR  t e s t  r e su l t  t h a t  s he  had  no t  i n f e c t ed  t he  r e s t  o f  ou r  he r d  and  c on t am ina t ed
t he  p l a c e  ou r  he r d  r e s i d ed .

A s  an  added  p r e cau t i on ,  t h a t  f a l l  o u r  en t i r e  he r d  was  t e s t ed  aga i n  f o r  J ohne s  b y  t h e  E l i s a  t e s t .  
A l l  we r e  nega t i v e .  Wha t  a  r e l i e f  c on s i d e r i ng  wha t  we  had  a l r e ady  been  t h r ough !

Sp r i ng  o f  2013  we  pu r cha sed  a  c oup l e  y oung  goa t s  who  we r e  no t  o l d  enough  t o  be  b r ed  y e t  and  
k ep t  t h em  whe r e  we  l i v e  ( t h e  r e s t  o f  ou r  goa t s  we r e  a t  t h e  f a rm  whe r e  my  w i f e  had  g r own  up  and  
had  a lway s  had  t hem  when  she  s t a r t ed  w i t h  goa t s  i n  2000 ) .  I  imp l emen t ed  t he  b i o s e cu r i t y  
measu r e  o f  wea r i ng  d i f f e r en t  boo t s  a t  e a ch  p l a c e  f o r  c ho r i ng .  Tha t  f a l l ,  a l l  o f  t h e  o r i g i n a l  h e r d  
was  t e s t ed  aga i n  f o r  C L ,  CAE  and  J ohne s .  A l l  we r e  nega t i v e  f o r  C L  and  CAE  by  t he  E l i s a  t e s t .  4  
goa t s  ( o f  t h e  o r i g i n a l  h e r d )  t e s t ed  po s i t i v e  f o r  J ohne s  b y  t h e  E l i s a  t e s t .  2  o f  t h em  we re  3 - 4+  
yea r s  o l d ,  1  wa s  6 - 7  y ea r s  o l d  and  1  was  a  y ea r l i n g  ( he r  d am  was  one  o f  t h e  3  po s i t i v e s ) .  Aga i n ,  
r emembe r  t h a t  much  o f  t h i s  o r i g i n a l  g r oup  we r e  t he  goa t s  t h a t  my  w i f e  s t a r t ed  w i t h  and  how  
impo r t an t  t h e y  we r e  t o  he r !  A t  t h i s  po i n t  I  wa s  be s i d e  myse l f .  I  wa s  l e f t  wonde r i ng  why  we  we r e  
dea l i n g  w i t h  t h i s  “ p r ob l em”  aga i n !  I  t hough t  we  had  go t t en  pa s t  t h e  bump  i n  t h e  r o ad  we  
p r e v i ou s l y  e xpe r i e n ced !  I  we i ghed  ou t  t h e  op t i on s .  I  c ou l d  i s o l a t e  t h e se  4 ,  t e s t  t h em  aga i n  b y  
s e r um  and  a l s o  t e s t  t h e i r  f e c e s  t o  de t e rm i ne  i f  t h e y  we r e  s hedd i ng  and  s pend  mo re  money  i n  t h e  
add i t i o na l  t e s t s  and  qu i t e  po s s i b l y  g e t  t h e  s ame  t e s t  r e su l t s .  I  c ou l d  eu t han i z e  t h e se  4  goa t s  t h a t  
t e s t ed  po s i t i v e  and  c on t i nue  t o  r un  t he  o r i g i n a l  h e r d  p l u s  t h e  new  goa t s  t h a t  l i v ed  a t  ou r  p l a c e .  
We  cou l d  a l s o  “ s t a r t  o ve r ”  and  shu t  down  t he  o r i g i n a l  h e r d .  I  s t i l l  c an t  b e l i e v e  my  w i f e  wen t  
a l ong  w i t h  t h e  op t i on  t h a t  I  c ho se .  The  op t i on  I  c ho se  b r o ke  he r  hea r t .  The r e  i s  no t  a  day  t h a t  
goe s  b y  t h a t  s he  doe sn ’ t  t h i n k  abou t  t h e  goa t s  i n  t h a t  o r i g i n a l  h e r d .  I  c ho se  t o  eu t han i z e  t h e  4  
t h a t  t e s t ed  po s i t i v e .  The  goa t s  t h a t  r ema i ned  o f  t h e  o r i g i n a l  h e r d  ( t e s t  n ega t i v e )  we r e  l o aded  up  
and  we r e  t a ken  t o  t h e  s l a ugh t e r  au c t i o n .  I  a ga i n  wou l d  be  l y i ng  i f  I  s a i d  no  t e a r s  we r e  s hed  when  
t he  4  we r e  eu t han i z ed  o r  when  I  d e l i v e r ed  t he  r e s t  t o  t h e  s a l e  ba r n  and  wa t ched  t hem  go  t h r ough  
t he  au c t i on  r i n g .  Dea l i n g  w i t h  t h i s  wa s  a  l i t e r a l  h e l l  t o  pu t  i t  m i l d l y !  I  c an  no t  e ven  beg i n  t o  
de s c r i b e  t h e  t r u e  emo t i ona l  and  men t a l  s t r e s s  t h i s  who l e  p r o ce s s  c au sed !  You  may  a s k ,  wa s  
t e s t i n g  e ven  wo r t h  i t  t h en?  Look i ng  ba c k ,  f r om  my  s t andpo i n t  a l one ,  i t  wa s  wo r t h  i t .  Why?  I  d i d  
t h e  be s t  t h i ng  I  k new  how  and  f e l t  wa s  r i g h t  t o  do  and  t ha t  wa s  t o  e r ad i c a t e  t h e  d i s e a se  and  no t  
p a s s  i t  o n t o  s omeone  e l s e .  I  f e l t  d o i ng  t h i s  and  s t r i v i ng  t o  p r o t e c t  t h e  l ongev i t y  o f  t h e  myo t on i c  
b r eed  was  wo r t h  i t .  I  a l s o  be l i e v e  t h a t  h ad  we  no t  s t a r t ed  t e s t i n g  and  t ook  t he  d r a s t i c  mea su r e s  
t h a t  we  d i d  t o  e r ad i c a t e  i t ,  o u r  he r d  wou l dn ’ t  b e  whe r e  i t  i s  t oday .  
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We we re  f o r t una t e  t o  pu r cha se  add i t i o na l  l a nd  whe r e  we  l i v e  and  s t a r t  o ve r  w i t h  t h e  c oup l e  goa t s  
we  had  pu r cha sed  i n  t h e  s p r i ng  o f  2013  t ha t  a l r e ady  r e s i d ed  he r e .  We  had  a  f r e sh  s t a r t  and  a  
c l e an  s l a t e .  The  l a nd  we  pu r cha sed  i n c l uded  a  f ew  a c r e s  o f  g r a s s  (whe r e  no  l i v e s t o c k  had  been  
f o r  a t  l e a s t  50  y ea r s )  and  a l s o  a c t i v e  c r op l and  t ha t  we  c onve r t ed  t o  pa s t u r e .  S i n c e  t hen ,  we  have  
bu i l t  o u r  he r d  t o  wha t  i t  i s  t oday .  I  am  b l e s s ed  e ve r y  day  when  I  l o o k  ou t s i d e  and  s ee  t he  
amaz i ng  he r d  we  we r e  f o r t una t e  enough  t o  bu i l d !

We  have  c on t i nued  t o  t e s t  annua l l y  and  have  c on s i s t en t l y  r e c e i v ed  nega t i v e  t e s t  r e su l t s  f o r  C L ,  
CAE  and  J ohne s .  Ou r  t e s t i n g  p r og r am  con s i s t s  o f  t e s t i n g  b y  s e r um  f o r  t h e  E l i s a  t e s t  and  a l s o  s po t  
c he c k i ng  f o r  J ohne s  b y  t h e  PCR  me thod .  You  have  l e a r ned  t ha t  t h e  PCR  me thod  i s  mo re  r e l i a b l e  
t h an  t he  E l i s a .  So  why  do  I  c on t i nue  t o  u s e  t he  E l i s a  t e s t  me thod?  We  have  many  y ea r s  now  o f  
c on s i s t en t  n ega t i v e  r e su l t s  w i t h  t h e  E l i s a  me thod .  We  have  a  s o l i d  c on c r e t e  f ounda t i on  bu i l t .  I  
am  ex t r eme l y  c on f i d en t  i n  t h e  he r d  t h a t  we  have  and  t he  r e su l t s  we  a r e  g i v en  annua l l y .  Can  I  
gua r an t ee  we  won t  e ve r  have  a  goa t  t e s t  po s i t i v e  f o r  J ohne s  i n  t h e  f u t u r e ?  Know ing  wha t  I  do  
abou t  t h e  d i s e a se ,  I  c an t  gua r an t ee  t ha t  we  won t  e ve r  en coun t e r  i t  a ga i n .  I  p r a y  t h a t  we  neve r  
do  bu t  I  do  f e e l  e x t r eme l y  c on f i d en t  we  a r e  r unn i ng  a  he r d  t h a t  p r omo te s  t h e  hea l t h  and  
l ongev i t y  o f  t h e  myo t on i c  b r eed  and  a r e  p r o v i d i ng  ou r  buye r s  w i t h  myo t on i c s  t h e y  c an  f e e l  
c om fo r t ab l e  and  c on f i d en t  i n  buy i ng  t o  p r o t e c t  t h e  hea l t h  o f  t h e i r  h e r d s .  I f  we  e ve r  ge t  a  
po s i t i v e  r e su l t  i n  t h e  f u t u r e ,  I  w i l l  p r a c t i c e  t h e  s ame  managemen t  p r a c t i c e s  I  d i d  a l l  t h o se  y ea r s  
ago .  I  w i l l  i s o l a t e  t h e  goa t ,  r e - t e s t  b y  t h e  me thod s  a va i l a b l e  and  t hen  de t e rm i ne  t he  mode  o f  
a c t i o n .  I  w i l l  s a y  t h a t  i f  I  am  eve r  f a c ed  w i t h  po s i t i v e  r e su l t s  i n  t h e  f u t u r e ,  I  w i l l  h a ve  t o  t a ke  a  
deep  l o o k  i n t o  i f  I  c an  emo t i ona l l y  c u l l  a nd  r e - t e s t  and  c on t i nue  r a i s i n g  myo t on i c s .

I  l o v e  ou r  he r d  deep l y  and  have  deve l oped  a  he r d  t h a t  we  a r e  v e r y  p r oud  o f .  I  k now  t ha t  a l l  o f  
u s  f e e l  t h e  s ame  way  abou t  ou r  own  he rd s .  I f  y ou  cu r r en t l y  t e s t  o r  h ave  t e s t ed  i n  t h e  pa s t  bu t  
h ave  l e t  i t  s l i p  away ,  p l e a se  c on t i nue  t o  t e s t !  I f  y ou  do  no t  c u r r en t l y  t e s t ,  I  am  u rg i ng  you  t o  
beg i n  t e s t i n g !  I f  wha t  y ou  r e ad  o ve r  t h e  c ou r s e  o f  t h e  news l e t t e r  s e r i e s  d i dn ’ t  c onv i n c e  you  t o  
t e s t ,  I  h ope  t ha t  my  pe r s ona l  s t o r y  was  enough  t o  c onv i n c e  you .  I  don ’ t  wan t  t o  s ee  anyone  go  
t h r ough  t he  headache  and  hea r t b r eak  we  wen t  t h r ough  a l l  t h o se  y ea r s  ago !  I  wan t  t h e  myo t on i c  
b r eed  t o  c on t i nue  t o  t h r i v e  and  be  a r ound  f o r  g ene r a t i on s  t o  c ome .  I  a l s o  wan t  a l l  o f  y ou  t o  have  
hea l t h  t e s t  n ega t i v e  he r d s ,  r ega r d l e s s  o f  wha t  y ou  a r e  r a i s i n g  you r  myo t on i c s  f o r !



MGR Youth Spotlight

Jake & Wyatt Strahan
13-year-old Wyatt Strahan and his 10-year-old brother Jake have lived on a farm their whole lives, in
West Warren, Utah, about 50 minutes north of the state capitol of Salt Lake City.

They started showing Myotonic goats in 2013, when Wyatt was 5 years old, and Jake wasn't even old 
enough to lead his own goat around. At Wyatt's very first show, the judge asked him what kind of treats 
his goat liked during the Pee Wee showmanship, and Wyatt very matter-of-factly answered, "Goat 
treats," as though there weren't any other kind to give a goat. They have progressed with their 
showmanship skills since then, of course, and are now answering questions like "What is the average 
body temperature of a goat?"

In addition to raising and showing goats, Wyatt competes in Ice Hockey, Baseball and Floorball (floor 
hockey). Jake plays guitar, competes in Archery, and plays Basketball. Needless to say, the family 
doesn't have much free time!

Both boys currently have youth numbers with the MGR, and both have multiple goats registered in their 
own names. Wyatt hopes to participate in FFA once he reaches high school, and both Wyatt and Jake 
plan to continue raising Myotonic goats.
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Top: Jake Strahan; Bottom: Wyatt Strahan



Show A: Judge Shelly Strahan 
Show B: Judge Maurice Erwin 
Show C: Judge Debbie Mullins
*Indicates verified MGR Point

Iowa's Premier Myotonic Classic - Osceola, IA

Show A- June 4, 2021
Junior Champion Doe 

Frosty Acres Valentine Danielle Frost
Reserve  Junior Champion Doe 

Mar-Bob Red Flare Brittany Frey
Senior Champion Doe 

Twin Creek Red Hot Flame Benjamin & Sheena Schmidt
Reserve Senior Champion Doe 

Fern Hill Prudence Drew & Amy DeRiemacker
Grand Champion Doe 

*Twin Creek Red Hot Flame Benjamin & Sheena Schmidt
Reserve Grand Champion Doe 

Fern Hill Prudence Drew & Amy DeRiemacker
Junior Champion Buck 

Frosty Acres Legend Danielle Frost
Reserve Junior Champion Buck 

Nine Acres Farm Somethin Bout a Truck Nikki Thummel
Senior Champion Buck 

Buck Creek Moonshine Brian & Mackenzie Treadwell
Reserve Senior Champion Buck 

Fern Hill Notorious Sarah Oeltjenbruns
Grand Champion Buck 

*Frosty Acres Legend Danielle Frost
Reserve Grand Champion Buck 

Buck Creek Moonshine Brian & Mackenzie Treadwell
Junior Champion Platinum Wether

Frosty Acres Tanner Danielle Frost
Reserve Junior Champion Platinum Wether

Mackenzie & Philip Jurek
Senior Champion Platinum Wether

Oeltjenbruns' Farms Patron Sarah Oeltjenbruns
Reserve Senior Champion Platinum Wether

Oeltjenbruns' Farms Frank Danielle Frost
Grand Champion Platinum Wether

Sarah Oeltjenbruns
Reserve Grand Champion Platinum Wether

Danielle Frost

Oeltjenbruns' Farms Patron

Frosty Acres Tanner
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Heavenly Hill Farm Frankenstein



Show B- June 5, 2021
Junior Champion Doe 

Oeltjenbruns' Farms Quinn Sarah Oeltjenbruns
Reserve  Junior Champion Doe 

BDF Jade Drew & Amy DeRiemacker
Senior Champion Doe 

Oeltjenbruns' Farms Zendaya Sarah Oeltjenbruns
Reserve Senior Champion Doe 

Crow River Fainters Fabulous Flirt Ashley Henklemann
Grand Champion Doe 

*Oeltjenbruns' Farms Zendaya Sarah Oeltjenbruns
Reserve Grand Champion Doe 

Oeltjenbruns' Farms Quinn Sarah Oeltjenbruns

Junior Champion Buck 
Naughty Goat Acres Firetrucker Colleen Reardon & Robert Lorenz

Reserve Junior Champion Buck 
Muddy River Eris Brittany Frey

Senior Champion Buck 
Naughty Goat Acres Boomer Nikki Thummel

Reserve Senior Champion Buck 
Wallace's Crazy Acres Oakley Renee Anderson

Grand Champion Buck 
Naughty Goat Acres Boomer Nikki Thummel

Reserve Grand Champion Buck 
Wallace's Crazy Acres Oakley Renee Anderson

Junior Champion Platinum Wether
Frosty Acres Tanner Danielle Frost

Reserve Junior Champion Platinum Wether
Heavenly Hill Farm Frankenstein Phillip & Mackenzie Jurek

Senior Champion Platinum Wether
Oeltjenbruns' Farms Jager Danielle Frost

Reserve Senior Champion Platinum Wether
Bureau Creek Amazon Prime Danielle Frost

Grand Champion Platinum Wether
Danielle Frost

Reserve Grand Champion Platinum Wether
Danielle Frost

*Oeltjenbruns' Farms Jager

Frosty Acres Tanner
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Iowa's Premier Myotonic Classic - Osceola, IA



Show C- June 5, 2021
Junior Champion Doe 

Oeltjenbruns' Farms Quinn Sarah Oeltjenbruns
Reserve  Junior Champion Doe 

Crow River Fainters Moxie Ashley Henklemann
Senior Champion Doe 

Oeltjenbruns' Farms Zendaya Sarah Oeltjenbruns
Reserve Senior Champion Doe 

Fern Hill Prudence Drew & Amy DeRiemacker
Grand Champion Doe 

*Oeltjenbruns' Farms Zendaya Sarah Oeltjenbruns
Reserve Grand Champion Doe 

Fern Hill Prudence Drew & Amy DeRiemacker

Junior Champion Buck 
Naughty Goat Acres Jake Brittany Frey

Reserve Junior Champion Buck 
Oeltjenbruns' Farms Zeus Sarah Oeltjenbruns

Senior Champion Buck 
Oeltjenbruns' Farms Myotonics Kingsman Benjamin & Sheena Schmidt

Reserve Senior Champion Buck 
Oeltjenbruns' Farms Case Jessica Olmscheid

Grand Champion Buck 
*Oeltjenbruns' Farms  Myotonics Kingsman Benjamin & Sheena Schmidt

Reserve Grand Champion Buck 

Junior Champion Platinum Wether
Heavenly Hill Farm Frankenstein Phillip & Mackenzie Jurek

Reserve Junior Champion Platinum Wether
Frosty Acres Tanner Danielle Frost

Senior Champion Platinum Wether
Oeltjenbruns' Farms Jager Danielle Frost

Reserve Senior Champion Platinum Wether

Grand Champion Platinum Wether
Danielle Frost

Reserve Grand Champion Platinum Wether

Bureau Creek Amazon Prime

Heavenly Hill Farm Frankenstein Phillip & Mackenzie Jurek

Oeltjenbruns' Farms Jager Danielle Frost
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Naughty Goat Acres Jake Brittany Frey

Iowa's Premier Myotonic Classic - Osceola, IA



Page 65 MYOTONIC GOAT REVIEW 

2021 MGR Show Schedule
*Sanctioned

* S e p t e m b e r  3 - 4
A n t e l o p e  I s l a n d / T h r e e  I s l a n d s  C r o s s i n g  S h o w

G l e n n s  F e r r y ,  I D

* S e p t e m b e r  1 1
I n t e r n a t i o n a l  G o a t  D a y s

M i l l i n g t o n ,  T N

* O c t o b e r  1 - 2
M G R  F a l l  F i n a l e

H e n r y  C o ,  K Y

* O c t o b e r  2
M G R  N a t i o n a l s

H e n r y  C o ,  K Y

alkin
Cross-Out
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Show 1: Judge Lowell Walker  
Show 2: Judge Jim Dowell

 Show 3: Judge Debbie Mullins
*Indicates verified MGR Point

Show 1- June 18, 2021
Junior Champion Doe 

WP2 Jamie Diamonds Samantha Wise or James Prather
Reserve  Junior Champion Doe 

Woody Creek Farm Friia Richard & Emily Jorgenson
Senior Champion Doe 

Outlaw Farms Ester Tara and Joe Lawrence
Reserve Senior Champion Doe 

Fieldcrest Farms Jetta Collen Reardon & Robert Lorenz
Grand Champion Doe 

*Outlaw Farms Ester Tara and Joe Lawrence
Reserve Grand Champion Doe 

Fieldcrest Farms Jetta Colleen Reardon & Robert Lorenz

Junior Champion Buck 
One Goat Farm Talking Bout My White Pants Tracy, Ricco, Chloe & Lydia Tumminello

Reserve Junior Champion Buck 
WP Fantastic Daydream Tara and Joe Lawrence

Senior Champion Buck 
Domino Goats Fearless For Real

Reserve Senior Champion Buck 
Buck Creek Aragon Justin & Katie Bevels

Grand Champion Buck 
*Domino Goats Fearless For Real

Reserve Grand Champion Buck 

Junior Champion Platinum Wether
LnS Laidback Ranch Remington Suzette or Lowell Mason

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Rocky Ridge Tattoo Ellen Pittman

Reserve Senior Champion Platinum Wether
Black Walnut Farm Oscar Elisabeth Bevels

Grand Champion Platinum Wether
Ellen Pittman

Reserve Grand Champion Platinum Wether
Elisabeth Bevels

*Rocky Ridge Tattoo

Black Walnut Farm Oscar

MGR Myomania - Lebanon, TN

Hourglass Acres Johnny Walker Terin & Curtis McAllister

Tracy, Ricco, Chloe & Lydia Tumminello

Tracy, Ricco, Chloe & Lydia Tumminello

One Goat Farm Talking Bout My White Pants Tracy, Ricco, Chloe & Lydia Tumminello
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Show 2- June 19, 2021
Junior Champion Doe 

Outlaw Farms Annalise Tara and Joe Lawrence
Reserve  Junior Champion Doe 

Outlaw Farms Cordelia Tara and Joe Lawrence
Senior Champion Doe 

Outlaw Farms Ester Tara and Joe Lawrence
Reserve Senior Champion Doe 

Twin Creek Rosebud Collen Reardon & Robert Lorenz
Grand Champion Doe 

*Outlaw Farms Ester Tara and Joe Lawrence
Reserve Grand Champion Doe 

Twin Creek Rosebud Colleen Reardon & Robert Lorenz

Junior Champion Buck 
WP Fantastic Daydream Tara and Joe Lawrence

Reserve Junior Champion Buck 
LnS Laidback Ranch Gunner Suzette or Lowell Mason

Senior Champion Buck 
WP Don Julio Kaely Prather

Reserve Senior Champion Buck 
Naughty Goat Acres Slapjack Suzette or Lowell Mason

Grand Champion Buck 
*WP Don Julio Kaely Prather

Reserve Grand Champion Buck 
WP Fantastic Daydream Tara and Joe Lawrence

Junior Champion Platinum Wether
Hourglass Acres Johnny Walker Terin & Curtis McAllister

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Rocky Ridge Tattoo Ellen Pittman

Reserve Senior Champion Platinum Wether
Amazing Grace Farms Lucky Charm Grace Lawrence

Grand Champion Platinum Wether
Ellen Pittman

Reserve Grand Champion Platinum Wether
Grace Lawrence

*Rocky Ridge Tattoo

Amazing Grace Farms Lucky Charm

MGR Myomania - Lebanon, TN

 Outlaw Farms Zinc Tara and Joe Lawrence
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Show 3- June 19, 2021
Junior Champion Doe 

Outlaw Farms Annalise Tara and Joe Lawrence
Reserve  Junior Champion Doe 

WP Peanut Butta Samantha Wise
Senior Champion Doe 

Twin Creek Rosebud Colleen Reardon & Robert Lorenz
Reserve Senior Champion Doe 

Buck Creek Willow Samantha Wise or James Prather
Grand Champion Doe 

*Twin Creek Rosebud Colleen Reardon & Robert Lorenz
Reserve Grand Champion Doe 

Outlaw Farms Annalise Tara and Joe Lawrence

Junior Champion Buck 
One Goat Farm Talking Bout My White Pants Tracy, Ricco, Chloe & Lydia Tumminello

Reserve Junior Champion Buck 
WP Ghost Ryder Krystal &  Steve O'Bryan

Senior Champion Buck 
Buck Creek Aragon Justin & Katie Bevels

Reserve Senior Champion Buck 
Muddy River Rebel Justin & Katie Bevels

Grand Champion Buck 
*Buck Creek Aragon Justin & Katie Bevels

Reserve Grand Champion Buck 

Junior Champion Platinum Wether
Outlaw Farms Zinc Tara and Joe Lawrence

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Rocky Ridge Tattoo Ellen Pittman

Reserve Senior Champion Platinum Wether
Black Walnut Farm Oscar Elisabeth Bevels

Grand Champion Platinum Wether
Ellen Pittman

Reserve Grand Champion Platinum Wether
Elisabeth Bevels

*Rocky Ridge Tattoo

Black Walnut Farm Oscar

MGR Myomania - Lebanon, TN

Hourglass Acres Johnny Walker Terin & Curtis McAllister

One Goat Farm Talking Bout My White Pants Tracy, Ricco, Chloe & Lydia Tumminello



Show 1: June 18, 2021
Champion Light Weight Wether

Black Walnut Farm I Heart Veggies Elisabeth Bevels
Champion Heavy Weight Wether

One Goat Farm Chevon Tracy, Ricco, Chloe & Lydia Tumminello

Grand Champion Market Wether 

*One Goat Farm Chevon Tracy & Chloe Tumminello
Reserve Grand Champion Market Wether 

Black Walnut Farm I Heart Veggies
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Elisabeth Bevels

Show 2 : June 19, 2021
Champion Light Weight Wether

    Champion Heavy Weight Wether

Grand Champion Market Wether 

*One Goat Farm Chevon Tracy & Chloe Tumminello
Reserve Grand Champion Market Wether 

Show 3: June 19, 2021
Champion Light Weight Wether

    Champion Heavy Weight Wether

Grand Champion Market Wether 

*One Goat Farm Chevon Tracy & Chloe Tumminello
Reserve Grand Champion Market Wether 

MGR Myomania - Lebanon, TN

Black Walnut Farm I Heart Veggies Elisabeth Bevels

Black Walnut Farm I Heart Veggies Elisabeth Bevels

One Goat Farm Chevon Tracy, Ricco, Chloe & Lydia Tumminello

One Goat Farm Chevon Tracy, Ricco, Chloe & Lydia Tumminello

Reserve Champion Heavy Weight Wether
Rocky Ridge Under Pressure Ellen Pittman

Reserve Champion Heavy Weight Wether
Rocky Ridge Under Pressure Ellen Pittman

Reserve Champion Heavy Weight Wether
Rocky Ridge Under Pressure Ellen Pittman

Rocky Ridge Under Pressure Ellen Pittman

Rocky Ridge Under Pressure Ellen Pittman



Heavenly Pines Family Farm Show 1: Judge Josh Lichlyter
Willow Tree Farm Show 2: Judge Ben Dauer

 Fieldcrest Farms Show 3: Judge Tomas Redden
*Indicates verified MGR Point

Hoosier Hysteria - Alexandria, IN

Show 1- June 25, 2021
Junior Champion Doe 

Frosty Acres Barbie Girl Danielle Frost
Reserve  Junior Champion Doe 

WP Spice Girl Brian & Mackenzie Treadwell
Senior Champion Doe 

WP Amaretto Danielle Frost
Reserve Senior Champion Doe 

Mar-Bob Fannie Mae Suzette or Lowell Mason
Grand Champion Doe 

*Frosty Acres Barbie Girl Danielle Frost
Reserve Grand Champion Doe 

WP Amaretto Danielle Frost

Junior Champion Buck 
Morelock Showstock Game On Tyler Morelock

Reserve Junior Champion Buck 
Oeltjenbruns' Farms Titan Bryan & Debbie Monts

Senior Champion Buck 
Buck Creek Moonshine Brian & Mackenzie Treadwell

Reserve Senior Champion Buck 
WP Huckleberry Finn Brian & Mackenzie Treadwell

Grand Champion Buck 
*Buck Creek Moonshine Brian & Mackenzie Treadwell

Reserve Grand Champion Buck 
WP Huckleberry Finn Brian & Mackenzie Treadwell

Junior Champion Platinum Wether
Frosty Acres Tanner Danielle Frost

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Bureau Creek Amazon Prime Danielle Frost

Reserve Senior Champion Platinum Wether
Bureau Creek Millionaire Danielle Frost

Grand Champion Platinum Wether
Danielle Frost

Reserve Grand Champion Platinum Wether
Danielle Frost

Bureau Creek Amazon Prime

*Bureau Creek Millionaire
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Angelo's Fainters Antonio Anita Angelo



Show 2- June 26, 2021
Junior Champion Doe 

Cornstalk Creek Rose Bryan & Debbie Monts
Reserve  Junior Champion Doe 

Muddy River Prada Kali Poore
Senior Champion Doe 

Muddy River Gamora Kali Poore
Reserve Senior Champion Doe 

Fern Hill Gucci J.R. Poore
Grand Champion Doe 

*Muddy River Gamora Kali Poore
Reserve Grand Champion Doe 

Fern Hill Gucci J.R. Poore

Junior Champion Buck 
WP Ghost Ryder Krystal O'Bryan

Reserve Junior Champion Buck 
Taylor's Oh-Oh IMA Secret Weapon Amy Taylor

Senior Champion Buck 
Muddy River Recon Kali Poore

Reserve Senior Champion Buck 
WP Huckleberry Finn Brian & Mackenzie Treadwell

Grand Champion Buck 
*Muddy River Recon Kali Poore

Reserve Grand Champion Buck 
WP Huckleberry Finn Brian & Mackenzie Treadwell

Junior Champion Platinum Wether
Frosty Acres Flash Danielle Frost

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Muddy River X-Force Kinzie Poore

Reserve Senior Champion Platinum Wether
Bureau Creek Millionaire Danielle Frost

Grand Champion Platinum Wether
Kinzie Frost

Reserve Grand Champion Platinum Wether
Danielle Frost

*Muddy River X-Force

Bureau Creek Millionaire
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Hoosier Hysteria - Alexandria, IN

Angelo's Fainters Antonio Anita Angelo



Show 3- June 26, 2021
Junior Champion Doe 

Frosty Acres Valentine Danielle Frost
Reserve  Junior Champion Doe 

Muddy River Mi Amor Jason Gray
Senior Champion Doe 

Mar-Bob Dewdrop Brian & Mackenzie Treadwell
Reserve Senior Champion Doe 

Fern Hill Gucci J.R. Poore
Grand Champion Doe 

*Mar-Bob Dewdrop Brian & Mackenzie Treadwell
Reserve Grand Champion Doe 

Fern Hill Gucci J.R. Poore

Junior Champion Buck 
Morelock Showstock Game On Tyler Morelock

Reserve Junior Champion Buck 
WP Ghost Ryder Krystal O'Bryan

Senior Champion Buck 
Buck Creek Hollywood Gold Danielle Frost

Reserve Senior Champion Buck 
WP Huckleberry Finn Brian & Mackenzie Treadwell

Grand Champion Buck 
*Buck Creek Hollywood Gold Danielle Frost

Reserve Grand Champion Buck 
WP Huckleberry Finn Brian & Mackenzie Treadwell

Junior Champion Platinum Wether
Frosty Acres Tanner Danielle Frost

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Bureau Creek Amazon Prime Danielle Frost

Reserve Senior Champion Platinum Wether
Bureau Creek Millionaire Danielle Frost

Grand Champion Platinum Wether
Danielle Frost

Reserve Grand Champion Platinum Wether
Danielle Frost

*Frosty Acres Tanner

Bureau Creek Amazon Prime
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Hoosier Hysteria - Alexandria, IN

Angelo's Fainters Antonio Anita Angelo



Show 1: June 25, 2021
Champion Light Weight Wether

Lloyd Lora Watson
Champion Heavy Weight Wether

Frosty Acres Chopper Danielle Frost

Grand Champion Market Wether 

Lloyd Lora Watson
Reserve Grand Champion Market Wether 

Frosty Acres Chopper
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Danielle Frost

Hoosier Hysteria - Alexandria, IN

Show 3: June 26, 2021
Champion Light Weight Wether

Lloyd Lora Watson
Champion Heavy Weight Wether

Frosty Acres Chopper Danielle Frost

Grand Champion Market Wether 

Frosty Acres Chopper Danielle Frost
Reserve Grand Champion Market Wether 

Lloyd Lora Watson



Show 1: Judge Josh Lichlyter 
Show 2: Judge Chris Fleming
 Show 3: Judge Ashley Hadley

*Indicates verified MGR Point

Illini Summer Spectacular - Princeton, IL

Show 1- July 9, 2021
Junior Champion Doe 

Oeltjenbruns' Farms Quinn Sarah Oeltjenbruns
Reserve  Junior Champion Doe 

Oeltjenbruns' Farms Dixieland Delight Sarah Oeltjenbruns
Senior Champion Doe 

Oeltjenbruns' Farms Helen Sarah Oeltjenbruns
Reserve Senior Champion Doe 

Bureau Creek Layla Benjamin & Sheena Schmidt
Grand Champion Doe 

*Oeltjenbruns' Farms Helen Sarah Oeltjenbruns
Reserve Grand Champion Doe 

Oeltjenbruns' Farms Quinn Sarah Oeltjenbruns

Junior Champion Buck 
Oeltjenbruns' Farms Zane Sarah Oeltjenbruns

Reserve Junior Champion Buck 
Naughty Goat Acres Jake Brittany Frey

Senior Champion Buck 
WP Huckleberry Finn Brian & Mackenzie Treadwell

Reserve Senior Champion Buck 
Oeltjenbruns' Farms Myotonics Kingsman Benjamin & Sheena Schmidt

Grand Champion Buck 
*WP Huckleberry Finn Brian & Mackenzie Treadwell

Reserve Grand Champion Buck 
Oeltjenbruns' Farms Myotonics Kingsman Benjamin & Sheena Schmidt

Junior Champion Platinum Wether
Echo Acres Theodore Renee Anderson

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Oeltjenbruns' Farms Patron Sarah Oeltjenbruns

Reserve Senior Champion Platinum Wether
Bureau Creek Amazon Prime Danielle Frost

Grand Champion Platinum Wether
Sarah Oeltjenbruns

Reserve Grand Champion Platinum Wether
Danielle Frost

*Oeltjenbruns' Farms Patron

Bureau Creek Amazon Prime
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Frosty Acres Tanner Danielle Frost



Illini Summer Spectacular - Princeton, IL

Show 2- July 10, 2021
Junior Champion Doe 

Naughty Goat Acres Gold Rush Joe Prior
Reserve  Junior Champion Doe 

Crow River Fainters Moxie Ashley Henklemann
Senior Champion Doe 

Oeltjenbruns' Farms Helen Sarah Oeltjenbruns
Reserve Senior Champion Doe 

Buck Creek Ebony Benjamin & Sheena Schmidt
Grand Champion Doe 

*Oeltjenbruns' Farms Helen Sarah Oeltjenbruns
Reserve Grand Champion Doe 

Buck Creek Ebony Benjamin & Sheena Schmidt

Junior Champion Buck 
Naughty Goat Acres Grizzly Benjamin & Sheena Schmidt

Reserve Junior Champion Buck 
Oeltjenbruns' Farms Zac Ashley Henklemann

Senior Champion Buck 
Oeltjenbruns' Farms Lucky Charm Phillip & Mackenzie Jurek

Reserve Senior Champion Buck 
Buck Creek Hollywood Gold Danielle Frost

Grand Champion Buck 
*Oeltjenbruns' Farms Lucky Charm Phillip & Mackenzie Jurek

Reserve Grand Champion Buck 
Buck Creek Hollywood Gold Danielle Frost

Junior Champion Platinum Wether
Frosty Acres Tanner Danielle Frost

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Oeltjenbruns' Farms Patron Sarah Oeltjenbruns

Reserve Senior Champion Platinum Wether
Bureau Creek Amazon Prime Danielle Frost

Grand Champion Platinum Wether
Danielle Frost

Reserve Grand Champion Platinum Wether
Renee Anderson

*Frosty Acres Tanner

Echo Acres Theodore
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Echo Acres Theodore Renee Anderson



Illini Summer Spectacular - Princeton, IL

Show 3- July 10, 2021
Junior Champion Doe 

Naughty Goat Acres Poppy Seed Betsy Muehleip
Reserve  Junior Champion Doe 

Heavenly Pines Reba Brittany Frey
Senior Champion Doe 

Buck Creek Tallulah Benjamin & Sheena Schmidt
Reserve Senior Champion Doe 

Oeltjenbruns' Farms Faith Sarah Oeltjenbruns
Grand Champion Doe 

*Buck Creek Tallulah Benjamin & Sheena Schmidt
Reserve Grand Champion Doe 

Naughty Goat Acres Poppy Seed Betsy Muehleip

Junior Champion Buck 
Oeltjenbruns' Farms Zane Sarah Oeltjenbruns

Reserve Junior Champion Buck 
Oeltjenbruns' Farms Zeus Sarah Oeltjenbruns

Senior Champion Buck 
Fern Hill Notorious Sarah Oeltjenbruns

Reserve Senior Champion Buck 
Heavenly Hill Farm Zorro Phillip & Mackenzie Jurek

Grand Champion Buck 
*Fern Hill Notorious Sarah Oeltjenbruns

Reserve Grand Champion Buck 
Heavenly Hill Farm Zorro Phillip & Mackenzie Jurek

Junior Champion Platinum Wether
Echo Acres Theodore Renee Anderson

Reserve Junior Champion Platinum Wether

Senior Champion Platinum Wether
Oeltjenbruns' Farms Patron Sarah Oeltjenbruns

Reserve Senior Champion Platinum Wether
Heavenly Hill Farm No Boom Boom Phillip & Mackenzie Jurek

Grand Champion Platinum Wether
Sarah Oeltjenbruns

Reserve Grand Champion Platinum Wether
Renee Anderson

*Oeltjenbruns' Farms Patron

Echo Acres Theodore
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Angelo's Fainters Antonio Anita Angelo



The Myotonic Goat Registry was formed in 2005 as a sole 
ownership registry by Gene McNutt with input from an initial  
Board of Advisors made up of  Dr. Phil Sponenberg and 
Barbara Roberts. The current Board of Advisors includes Dr. 
Phil Sponenberg, Cindy Bene, Eve Williams and Anna Garrett.  
The owner  and Board of Advisors will make decisions concerning 
the registry and its procedures.  This method of governance is 
meant to provide Myotonic Goat breeders with a registry that will 
not have frequent changes, and will have the longevity and 
consistency needed to successfully promote the Myotonic 
Goat breed, while at the same time make it responsive to the needs 
and wishes of the breeders.  In 2009, Gene retired and the registry 
was sold to Tara Lawrence.  As the Myotonic Goat Registry 
grows, additional Board of Advisor members may be added in 
order to more broadly represent the breeders. The owner, along 
with the Board  of Advisors, will be responsi-ble for providing for 
its own replacements and/or expansions.  

The Myotonic Goat Registry takes into consideration all 
breeders, from pet owners to commercial meat growers.  Regardless 
of which aspect of this breed appeals to you, the Myotonic Goat 
Registry  is the place for all breeders to register their Myotonic 
Goats. 

The Registry will help breeders promote their goats through 
sales, shows, and advertising, and will educate the public about 
the Myotonic Goat and its usefulness in a variety of settings. 

™ 

Myotonic Goat Registry 
P.O. Box 141

 Adger, AL  35006 

Phone: 205-425-5954 
E-mail:  myotonicgoatregistry@yahoo.com 
Website:  www.myotonicgoatregistry.net 
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