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AKC Population Growth 
Year     AKC Rank # of dogs registered 
2008       26     6,963 
2007       34     6,399 
2006       36     5,509 
2005       38     4,210 
2004       49         3,377 
2003       54     2,202 
2002       58     1,840 
2001       64     1,727 
2000       71     1,513 
1999       73     1,278 
1998       76     1,227 
1997       76     1,269 
1996       82     1,093 
1995       81     1,039 
   - 
1990       81        632 
   - 
1985       94        318 



www.mbfs.com/compuped/bell.asp 

The Ins and Outs of Pedigree 

Analysis, Genetic Diversity, and 

Genetic Disease Control 



Types of Matings 

 Inbreeding:  Breeding closely related dogs. 

Linebreeding:  Less intense form of 

inbreeding.  Concentrating the genes of a 
particular ancestor. 

Outbreeding:  Breeding dogs less related than 

the average of the population. 

Crossbreeding:  Breeding two different breeds 

together. 



Pure-bred 

Designer breed 

Random-bred 

http://images.google.com/imgres?imgurl=http://images.jupiterimages.com/common/detail/84/14/23311484.jpg&imgrefurl=http://www.jupiterimages.com/itemDetail.aspx?itemID=23311484&h=250&w=250&sz=24&hl=en&start=27&tbnid=m0D876dPVeqUGM:&tbnh=111&tbnw=111&prev=/images?q=mutt&start=20&gbv=2&ndsp=20&svnum=10&hl=en&sa=N


Inbreeding Coefficient 
(Wright’s Coefficient = Fx) 

The proportion of all variable gene pairs 
 that are likely to be homozygous due 
 to inheritance from ancestors   
 common to the sire and dam. 

The probability of an individual being  
 homozygous at a given gene pair for 
 a gene received from an ancestor  
 common to the sire and dam. 



Relationship Coefficient 

A measurement of the probable genetic 

 likeness between the individual and a 

 particular ancestor 

The probable percentage of genes the  

 individual and the ancestor have in  

 common from descent 

Can be approximated by % blood   

 calculation 



French Bulldog  

    Inbreeding Coefficients Over Time 

Period        Average 10 generation coefficient 

Through 1979     34.88%   +/- 16.35 

1980-1984     25.59%   +/- 13.20 

1985-1989     19.54%   +/-   8.84 

1990-1994     17.76%   +/-   6.95 

1995-1999     16.00%   +/-   6.89 

2000-2004          13.42%   +/-   6.35 

2005-2009     11.07%   +/-   6.00 

 



French Bulldog Breeding  

    Inbreeding Coefficients Over Time 

Period        Average 10 generation coefficient 

Through 1979     36.27%   +/- 15.17 

1980-1984     25.01%   +/- 12.80 

1985-1989     19.76%   +/-   9.02 

1990-1994     17.69%   +/-   6.97 

1995-1999     15.98%   +/-   6.92 

2000-2004          13.40%   +/-   6.16 

2005-2007     11.40%   +/-   6.22 

 



Breed Inbreeding Coefficients 
Breed                        Period       10 gen. coefficient 
American Cocker Spaniel     1980-1999     10.49 +/- 7.33 
Bichon Frise       1990-2004     19.55 +/- 7.68 
Bernese Mountain Dog      1990-1999     11.32 +/- 4.50 
Borzoi            1990-1999     10.48 +/- 8.85 
Bouvier des Flandres  1990-1999     13.96 +/- 5.92 
Briard        1976-1993     15.18 +/- 7.66 
Bull Terrier              1990-1999     19.01 +/- 6.23 
Cavalier King Charles Sp.    1990-1999     13.17 +/- 5.83 
English Pointer         1990-2005     17.00 +/- 8.07 
German Shorthaired Pointer  1990-1995     11.12 +/- 8.50 
Great Pyrenees                      1985-1990     17.76 +/- 9.17 
Irish Setter   1990-2002     15.81 +/- 5.84 
Mastiff    1990-1999     11.59 +/- 6.57 
Norfolk Terrier     1990-2000     29.79 +/- 7.32 
Nova Scotia Duck Tolling Ret. 1990-1999     27.17 +/- 4.48 
Poodle, Miniature               1980-2000     16.50 +/- 7.86 
Poodle, Standard    1980-2000     16.25 +/- 7.77 
Rhodesian Ridgeback  1990-1999     15.91 +/- 6.15 
Samoyed   1990-1999       9.94 +/- 7.64 
Scottish Deerhound       1970-1997     20.56 +/- 6.23 
Siberian Husky   1990-2000     15.47 +/- 6.99 



Jimmy Lee’s Flips Shadow 

           Flim Flam’s Ramblin Ruben 

Flim Flam’s Fancy Free 

 L’cream Dream Machine D’mckee 

Fairmont’s Heart To Beat 

           LaPetite Pixie De Mckee 

La Petite Monique De McKee 

Here Tis’ Up ‘N’ Adam De Mckee 
Adams’ Unique Physique 

           Cox’s Goodtime Ace in the Hole 

Cox’s Goodtime Dorene 

             La Petite Chamonix De Mckee 
Fairmont’s Heart To Beat 

           La Petite Pixie De Mckee 

10 Generation Inbreeding Coefficient:  36.13% 

La Petite Monique De Mckee 
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1/2 BROTHER x 1/2 SISTER 

Inbreeding Coefficient = 12.5% 

Relationship Coefficient to    = 50% D 



Coefficients for Sample Matings 

 Type of                   Inbreeding           Percentage of Blood 
 Mating                     Coefficient          to Listed Ancestor 

--------------------------------------------------------------------------------------------------- 

 Parent x Offspring               25.00%        Parent      75.0% 

 Full Brother x Sister            25.00%        Common Grandparent    50.0% 

 Father x Granddaughter      12.50%        Father      62.5% 

 Half-Brother x Half-Sister   12.50%        Common Grandparent 50.0% 

 Uncle x Niece                   12.50%        Common Grandparent 37.5% 

 First-Cousin Mating               6.25%        Common Gr.Grandparent 25.0% 



 L’cream Dream Machine D’mckee 

Fairmont’s Heart To Beat 

Here Tis’ Up ‘N’ Adam De Mckee 

Cox’s Goodtime Ace in the Hole 

Cox’s Goodtime Dorene 

La Petite Chamonix De Mckee 

La Petite Pixie De Mckee 



Pedigree Analysis for 
 Here Tis’ Up ‘N’ Adam De Mckee I.C.= 36.13% 
Linebred Ancestors       % Blood  1st Gen. #Times 
La Petite Pixie De Mckee  50.00%     2            2 
Terrette’s Tourbillon D’gamin 44.40%     6        114 
Terrette’s Chef  D’oeuvre Gamin 39.69%     7        354 
Terrette’s Chef  D’oeuvre   35.16%     8     1,148 
Hampton’s Chevalier  34.38%     5               28 
Jimmy Lee’s Sparkle  31.25%     4            9 
Fairmont’s Heart To Beat  31.25%     3            3 
Phoebe’s Menjou Ii     29.82%     9         2,006 
Terrette’s Mitzi   22.84%     9         1,528 
Hampton’s Petite Cherie  22.20%     7       114 
Terrette’s Enchantress  21.06%     8            380 
Hampton’s Poupee D’or  17.38%     6          29 
Jimmy Lee’s Flip   17.19%     5            7 
Hampton’s Mystique  16.41%     6          16 
Phoebe’s Directoire     16.36%   10         2,365 
Tigre of Silpho   15.63%   11         4,371 
Phoebe’s Rochelle   15.63%   11         4,371 
Holly Oak’s Novelle Gerri    15.41%   10         2,582 
Gypsy Princess     15.27%   10         2,565 



Justamere’s Dunkin F’r Apples 

           Teaberry’s A Star For David 

Teaberry’s Ivy Rose 

 Sundarby’s Holligan’s Holiday 

Villa’s Ultimate Warrior 

           Interlude’s Hot  Copy 

Jb Mb Lilly Lace 

Rock’n Roll Around The World 
Kenle’s El Taureau D’or 

           Kenle’s Taureau D’bloquer 

Kenle’s Joli Blond 

             Kenle’s Booty Call 
Kenle’s Charles D’charmeur 

           Kenle’s Charlotte Enchantee 

10 Generation Inbreeding Coefficient:  12.16% 

Ju-Di’s-D-Trouble-I-Am-I-Am 



Pedigree Analysis for 
 Rock’n Roll Around The World I.C.= 12.16% 
Linebred Ancestors       % Blood  1st Gen. #Times 
Terrette’s Tourbillon D’gamin 25.26%     8     3,206 
Terrette’s Chef  D’oeuvre Gamin 24.44%     9   11,022 
Terrette’s Chef  D’oeuvre   23.76%   10   31,778 
Cox’s Goodtime Rowdy George 21.88%     4            5 
Phoebe’s Menjou Ii     20.49%   11        50,720 
Cox’s Goodtime Dorene  15.63%     5           13 
Terrette’s Mitzi   15.49%   11        38,555 
Fairmont’s Radar Ahead  14.94%     5           43 
Terrette’s Enchantress  14.43%   10        12,066 
Fairmont’s Heart To Beat  12.50%     6           50 
Hampton’s Chevalier  12.16%     8             486 
Jimmy Lee’s Sparkle  11.25%     7         139 
Phoebe’s Directoire     11.17%   12         51,020 
Tigre of Silpho   10.70%   13         83,876 
Phoebe’s Rochelle   10.70%   13         83,876 
Holly Oak’s Novelle Gerri    10.58%   12         54,484 
Gypsy Princess     10.27%   12         53,730 
Phoebe’s Chaminade  10.24%   12     44,468 
Cox’s Goodtime Ace In The Hole   9.38%     6              8 



Smith’s Petit Maitre 

           Adam’s Unique Physique 

Terettes Joie De Moel 

 Cox’s Good Time Ace In The Hole 

Fairmont’s Heart To Beat 

           Cox’s Goodtime Dorene 

Miss Ladue 

Cox’s Goodtime Charlie Brown 

Fairmont’s Radar Ahead 

           K and D Nombre Un De Radar 

Mademoiselle Gigi 

             Cox’s Good Time Mindy Lou  of Kn’d 

Fairmont’s Radar Ahead 

           Mademoiselle Eve 

10 Generation Inbreeding Coefficient:  19.66% 

Fairmont’s Goodtime Mini 



Pedigree Analysis for 
 Cox’s Goodtime Charlie Brown I.C.= 19.66% 
Linebred Ancestors       % Blood  1st Gen. #Times 
Terrette’s Tourbillon D’gamin 31.25%     6          70 
Terrette’s Chef  D’oeuvre Gamin 30.37%     7        237 
Terrette’s Chef  D’oeuvre   29.87%     8        799 
Phoebe’s Menjou Ii     25.74%     9          1,389 
Terrette’s Mitzi   19.45%     9          1,066 
Terrette’s Enchantress  18.07%     8             267 
Jimmy Lee’s Sparkle  17.19%     4  5 
Hampton’s Chevalier  16.80%     5               13 
Jimmy Lee’s Bandolero of Ono 15.63%     4                 3 
Phoebe’s Directoire     14.04%   10          1,629 
Tigre of Silpho   13.45%   11          3,018 
Phoebe’s Rochelle   13.45%   11          3,018 
Holly Oak’s Novelle Gerri    13.31%   10          1,803 
Gypsy Princess     12.90%   10          1,773 
Scobey’s Maurice Bon Homme 12.50%     4             4 
Cox’s Goodtime Petite Poupee 12.50%     4             2 
Terrette’s Fils De Bijou  11.52%     6           30 
Bedal’s Caprise Nocturne  11.06%     8             109 
Haworth Boy of Laurelwood 10.94%            11          7,968 



Bandog’s One In A Million 

           Legacy St. Croix 

Legacy Ms Behavino’ rosewood 

 Dlite’s Just In Case 

Legacy Prime Stock 

           Legacy Calamity Jane 

Legacy Dominica 

Kruger’s Best Chance 
T-Bone’s Trouble De Mcgee 

           D’lite’s Casanova D’mckee 

Hightowers Monique 

             Pepper’s Pop-Eyed Catfish 
Geary’s Little Dan 

           Partin’s Penny Pie 

10 Generation Inbreeding Coefficient:  5.49% 

Geary’s Little Jeanie 



Pedigree Analysis for 
 Kruger’s Best Chance I.C.= 5.49% 

Linebred Ancestors       % Blood  1st Gen. #Times 
Terrette’s Tourbillon D’gamin 19.06%     8     4,913 
Terrette’s Chef  D’oeuvre Gamin 18.56%     9   14,699 
Terrette’s Chef  D’oeuvre   18.28%   10   39,429 
Phoebe’s Menjou Ii     15.82%   11        62,917 
Terrette’s Mitzi   11.90%   11        48,344 
Terrette’s Enchantress  11.06%     9        15,071 
K N’ D Foxy Joe of Cox’s Goodtime 10.16%     4             4 
Hampton’s Petite Cherie    9.53%     9      4,673 
Balihai Quad      8.89%     6           41 
Hampton’s Chevalier    8.67%     8             718 
Phoebe’s Directoire       8.61%   12        66,854 
Tigre of Silpho     8.26%   13      117,291 
Phoebe’s Rochelle     8.26%   13      117,291 
Holly Oak’s Novelle Gerri      8.14%   12        73,271 
Smiths Bon Mot     8.10%     8         268 
Gypsy Princess       7.93%   12         72,311 
Phoebe’s Chaminade    7.91%   12     58,140 
Fairmont’s Heart To Beat    7.35%     6            75 
Bedal’s Caprise Nocturne    6.94%   10           6,090 



Hampton’s Chevalier 

           Jimmy Lee’s Flip 

Hampton’s Mystique 

Jimmy Lee’s Bandolero of Ono 

Hampton’s Chevalier 

           Jimmy Lee’s Sparkle 

Languedoc Crème Belle  De Jour 

Fairmont’s Heart To Beat 
Terrette’s Tourbillon D’gamin 

           Hampton’s Chevalier 

Hampton’s Poupee D’or 

             Jimmy Lee’s Sparkle 
Hampton’s Chevalier 

           Languedoc Crème Belle  De Jour 

10 Generation Inbreeding Coefficient:  72.34% 

Hampton’s Mystique 
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Jimmy Lee’s Flip 

Jimmy Lee’s Bandolero of Ono 

Fairmont’s Heart To Beat 

Jimmy Lee’s Sparkle 

Hampton’s Chevalier 

Languedoc Crème Belle  De Jour 

Hampton’s Mystique 

Terrette’s Tourbillon D’gamin 



Pedigree Analysis for 
 Fairmont’s Heart To Beat   I.C.= 72.34% 

Linebred Ancestors       % Blood  1st Gen. #Times 
Jimmy Lee’s Sparkle  75.00%     1            2 
Hampton’s Chevalier  68.75%     2            5 
Terrette’s Tourbillon D’gamin 67.19%     3          13 
Terrette’s Chef  D’oeuvre Gamin 58.59%     4          37 
Terrette’s Chef  D’oeuvre   50.27%     5        117 
Phoebe’s Menjou Ii     42.32%     6             207 
Terrette’s Mitzi   32.46%     6             154 
Hampton’s Mystique  31.25%     3                 3 
Hampton’s Valentine  25.00%     4                 8 
Phoebe’s Directoire     23.32%     7             249 
Bedal’s Caprise Nocturne    23.05%              5               21 
Tigre of Silpho   22.24%     8             456 
Phoebe’s Rochelle   22.24%     8             456 
Holly Oak’s Novelle Gerri    21.81%     7             265 
Gypsy Princess     21.81%     7             265 
Haworth Boy of Laurelwood 18.25%              8          1,186 
Laurelwood Jeep   16.31%     8             349 
Bedal’s Blanc Fleur De Lys   13.97%     6               32 
Laurelwood Bon Bijou  13.61%     9             879 
 



Cox’s Goodtime The Jock 

           Cox’s Goodtime I’m Charlie Too II 

Cox’s Goodtime Lucy 

 Bandog Gardien Capedcrusader 

Bandog’s One In A Million 

           Bandog’s Gardien Angel 

Bandog’s Talk of The Town 

Bandog Bayou’s Crème Brulee 

K N’ D Foxy Joe of Cox’s Goodtime 

           Bandog’s One In A Million 

Bandog’s Joy To The World 

             Bandog’s Bound For Glory 

Cox’s Goodtime Pierre of K and D 

           Fourstar Bandogs Pattys Puddin 

10 Generation Inbreeding Coefficient:  24.49% 

Fourstar’s Dixie Belle 



 Bandog Gardien Capedcrusader 

Bandog’s One In A Million 

Bandog’s Gardien Angel 

Bandog Bayou’s Crème Brulee 

Bandog’s Bound For Glory 



Pedigree Analysis for 
 Bandog Bayou’s Crème Brulee I.C.= 24.49% 

Linebred Ancestors       % Blood  1st Gen. #Times 
Bandog’s One In A Million 37.50%     2            2 
Terrette’s Tourbillon D’gamin 26.58%     8     2,512 
Terrette’s Chef  D’oeuvre   26.51%   10   30,067 
Terrette’s Chef  D’oeuvre Gamin 26.34%     9     8,859 
Bandog’s Joy To The World 25.00%     3  3 
Phoebe’s Menjou Ii     22.91%   11        52,032 
K N’ D Foxy Joe of Cox’s Goodtime 20.31%     3             3 
Cox’s Goodtime Ace In The Hole 19.24%     4           15 
Terrette’s Mitzi   17.22%   11        39,908 
Cox’s Goodtime Charlie Brown 16.41%     4             4 
Fairmont’s Heart To Beat  16.25%     5           65 
Terrette’s Enchantress  15.88%   10        10,055 
Lebull Adams Dina of Ragtime 15.63%     4             5 
Cox’s Goodtime Pierre of K and D 15.63%     3             2 
Adams’ Unique Physique  15.23%     5           32 
Cox’s Goodtime Dorene  15.21%     5           29 
Jimmy Lee’s Sparkle  14.03%     6         152 
Tigre of Silpho   11.96%   13      109,430 
Haworth Boy of Laurelwood   9.71%            13      252,296 
… 

… 



Inbreeding Coefficients 
 vs. Depth of Pedigree 

Rock’n Roll 

Around 

The World 

0 

0 

0 

1.17 

2.87 
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12.16 

15.53 
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Charlie Brown 
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Here Tis’ Up 

‘N’ Adam 
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14.06 
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19.99 
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Kruger’s 

Best 
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19.51 
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2.03 

5.46 

8.22 

Fairmont’s 

Heart 
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40.63 

54.69 

58.59 

63.32 

68.12 

69.86 

71.74 

72.34 

72.43 

Bandog 

Bayou’s 

Crème Brulee 

0 

7.81 

10.55 

12.97 

16.23 

17.70 

19.88 

24.49 

27.64 



Genetic Diversity 



Many breeders are concerned 

with breed-wide genetic diversity 

Some breeders propose only 

assortative mating and outbreeding 

to those least related  

Selection, not the types of matings 

affect breed diversity 



Assortative Mating 

 Breeding only on the basis of appearance 

(phenotype versus genotype or relation) 

Positive assortative mating:  Breeding 

 like to like 

Negative assortative mating: Breeding 

 like to unlike  



Linebreeding 

 Increases Homozygosity 

 Exposes deleterious 
(recessive) genes 
through increased 
homozygosity 

 Does not create 
deleterious genes 

 Attempts to create 
predictability and 
reproducibility in 
offspring 

Outbreeding 

 Decreases Homozygosity 

 Tends to prevent 
(recessively) affected 
individuals through 
heterozygosity 

 Does not eliminate 
recessive genes. 

 Tends to brings in novel 
genes 

 Tends to produce more 
variability in litters 

 



Outbreeding versus Linebreeding: 

 4 Dog Example 

AB 
AB 

AB 
AB 

Offspring Generation: 

Gene Frequencies: 

 50% A & 50% B 

AA 
AA 

BB 
BB 

Offspring Generation: 

Gene Frequencies: 

 50% A & 50% B 

AA x AA BB x BB 

Dog1 Dog2 Dog3 Dog4 

Parent Generation: 

Gene Frequencies: 

 50% A & 50% B 

AA x BB AA x BB 

Dog1 Dog2 Dog3 Dog4 

Parent Generation: 

Gene Frequencies: 

 50% A & 50% B 



A theoretical mating with four offspring 

x 

=
 

A B 

C D 

Sire Dam 



The Popular 

 Sire Syndrome 





Popular Sire Syndrome 

The overuse of individual  breeding  

 dogs contributes the most to: 

 Decreased diversity (population  

   bottlenecks) 

 Increased spread of defective genes 

    (founders effect) 



Popular Sire Syndrome 

 The overuse of individual breeding 

males excludes or reduces the 

influence of other quality males, 

thus narrowing the gene pool. 



Genetic Diversity 

= 

Breeder Diversity 



It is the varied opinion of 

breeders as to what 

constitutes the ideal dog, and 

their selection of breeding 

stock that maintains breed 

diversity 



DEVELOPING A HEALTHY 

BREEDING PROGRAM 



Breeding Goals 

♦ Maintain and enhance the quality of 

the breed 

♦ Do not limit the genetic diversity of the 

population 

♦ Genetic Disease Control 

♦ Do not produce affected animals 

♦ Decrease the (carrier) frequency of 

defective genes 



  The Goal of Genetic Counseling 

To effectively control 

the spread of defective genes, 

while preserving the health 

and genetic diversity of the 

population. 



 

 



Top 10 Canine Health Concerns 
(AKC Canine Health Foundation) 

#1 Cancer (#4) 

#2 Eye Disease (#9PRA) 

#3 Epilepsy (#1) 

#4 Hip Dysplasia (#2) 

#5 Hypothyroidism (#3)  

#6 Heart Disease (#6) 

#7 Autoimmune 

Disease (#7) 

#8 Allergies (#8) 

#9 Patellar 

Luxation (#10) 

#10 Renal Dysplasia (--) 

#s in parentheses = 2002 rankings.  Bloat was #5 



Health Issues by Diagnosis 
in the French Bulldog 

2009 FBCA Health Survey 
•Vertebral Malform.       35.09% 

•Allergic Dermatitis       27.98% 

•Stenotic Nares         21.56% 

•Elongated Soft Palate  15.83% 

•Food Allergy         14.22% 

•Other-Temperament       8.49% 

•Allergic Rhinitis           7.80% 

•Pyometra            7.00% 

•Irregular or Split Heats  6.58% 

•Intervertebral Disc Dz    5.50% 

•Other Female Repro       5.35% 

•Other-Gastrointestinal   5.05% 

•Extreme Aggression      4.59% 

•Hypoplastic Trachea      4.36% 

•Cryptorchidism           4.15% 

•Demodex-generalized    4.13% 

•Hip Dysplasia           4.13% 

•Other-Ophtho           3.90% 

•Resorption of litters       3.70% 

•Other – Dermatologic     3.44% 

•Frequent cystitis             3.21%  

•Mast Cell Tumor            2.98% 

•Hypothyroidism            2.98% 

•Wry Jaw   2.98% 

•Other Respiratory  2.98% 

•Degenerative Myelopathy 2.29% 



Important Disorders or Problems  
in the French Bulldog 

2009 FBCA Health Survey 

•Airway/Breathing    32.34% 

•Vertebral Malformation   27.06% 

•Allergies     23.62% 

•Orthopedic Disease   13.07% 

•Cancer        7.57% 

•Eye Disease       4.36% 

•Cardiac/Pulmonary Dz     3.21% 



Vertebral Malformations in the  

French Bulldog 







Vertebral Malformations in the  

French Bulldog 

♦ Different Types of Malformations 

♦ Hemivertebrae 

♦ Butterfly Vertebrae 

♦ Block Vertebrae 

♦ Transitional Vertebrae 

♦ 668 French Bulldogs in the OFA Spine Database 

♦ 95.1% of French Bulldogs show some vertebral 

abnormalities in OFA Spine Database 

♦ 35.09% reported in the FBCA Health Survey 



Vertebral Malformations in the  

French Bulldog 

♦ Abnormal Vertebrae Seen 

♦ Hemivertebrae  73.8% 

♦ Butterfly Vertebrae  18.1% 

♦ Block Vertebrae    6.9% 

♦ Transitional Vertebrae   1.2% 

♦ Location of Abnormal Vertebrae 

♦ Cervical Spine    1.5% 

♦ Thoracic Spine  95.1% 

♦ Lumbar Spine    3.4% 



Vertebral Malformations in the  

French Bulldog 

♦ Degenerative disk disease is not correlated to 

vertebral malformations 

♦ Most vertebral malformations do not cause clinical 

pain or discomfort 

♦ Spines among littermates and results of breeding 

based on parental status vary 



Allergic Dermatitis in the  

French Bulldog 

27.98% in the FBCA Health Survey 



Brachycephalic Syndrome in the  

French Bulldog 

♦ Disorder of respiratory difficulty due to anatomical 

restriction of air movement 

♦ Can cause sudden death 

♦ Syndrome based on several components 

♦ Stenotic Nares 

♦ Elongated Soft Palate 

♦ Hypoplastic Trachea 

♦ Everted Laryngeal Saccules 



Stenotic Nares 



Stenotic Nares 



Stenotic Nares in the  

French Bulldog 

♦ Dr. Joe Hauptman, Michigan State University is 

conducting AKC-CHF funded research sponsored 

by the French Bulldog Club of America 

♦ Does the surgical correction of stenotic nares 

prevent or alleviate development of the 

brachycephalic syndrome? 

♦ Normal nostril opening should be 32% of the width 

of the nose 

♦ Dogs are not born with elongated soft palate – it 

develops as the dog grows 



Canine Hip Dysplasia 



OFA Hip Statistics for the  

French Bulldog 

Rank #15/153  (603 radiographs) 

64.2% Normal 

 1.0% Excellent (15.7% for all breeds) 

 32.7% Good 

 30.5% Fair 

34.0% Dysplastic (11.4% for all breeds) 

   21.4% Mildly Dysplastic 

   10.6% Moderately Dysplastic 

   2.0% Severely Dysplastic 



OFA Hip Statistics for the  

French Bulldog 

Trends: 

  Range      # submitted   Excellent   Dysplastic 

 Prior ’80           2             0.0%           0.0% 

 ‘90-’92             17             0.0%         35.3% 

 ‘00-’02           152             2.0%       35.5% 

 ’03-’04       131        2.3%        35.1% 



Patella Luxation 



Patella Luxation 



Rank #35/87  (686 evaluations) 

95.6% Normal 

4.4% Affected (30 dogs) 

  

OFA Patella Statistics for the  

French Bulldog 



Elbow Dysplasia 



OFA Elbow Statistics for the 

 French Bulldog 

Rank #65/95  (212 evaluations) 

93.4% Normal  

  2.8% dysplastic: 

   2.4% Grade I     (5 dogs) 

   0.0% Grade II    (0 dogs) 

     0.5% Grade III   (1 dog) 





 DISORDER      CERF (2000-2005) 

 Distichiasis      6.96%    (51) 

 Persistent Pupillary Membrane   4.50%    (33) 

 Cataract (1o Ant. Cortex Punctate)  2.46%     (18) 

 Persistent Pupillary Membrane 

 (Iris to Cornea) *    2.32%    (17) 

 Retinal Dysplasia      2.05%    (15) 

 Entropion       1.36%    (10) 

Ocular Disorders in the  
French Bulldog 

(Based on CERF Examination of 733 dogs examined) 



Juvenile Hereditary Cataract 
in the French Bulldog 

 Autosomal recessive inheritance 

 Bilateral nuclear and cortical cataracts 

 Average age of onset around 3 months of age 

 Identified in 2.46% of French Bulldogs CERF 

examined between 2000-2005 

 Genetic Test is available from AHT: Early test 

results (skewed sample of 87 French Bulldogs): 

 61 Normal (70.1%) 

 25 Carrier (28.7%) 

 1 Affected ( 1.2%) 



Hereditary Cataract in the  
French Bulldog 

♦ A posterior polar cataract occurs in the French 

Bulldog breed that is different genetically from 

the nuclear cataract 

♦ Unknown mode of inheritance 

♦ Genetic test all dogs (including those with 
cataracts) to determine which cataract is 
present 

♦ I.e., at least two inherited cataract conditions in 

the breed 

♦ Submit cheek swabs and CERF exam form to 

AHT for all affected dogs (tested at no charge) 



Hypothyroidism in the  

French Bulldog 

 Diagnosis of autoimmune thyroiditis 

 not just thyroid responsive conditions 

 Dogs with measurable antibodies are affected 

 1.1% French Bulldogs tested by Michigan State 

University are positive for thyroid autoantibodies 

(357 samples submitted) 

 Average for all breeds = 7.5% 



Degenerative Myelopathy 
in the French Bulldog 

♦ Disorder of neurological degeneration of the 

spinal cord in older French Bulldogs 

♦ Causes weakness and sinking of hind legs 

♦ Not a painful condition 

♦ No effective treatment is available 



Degenerative Myelopathy 
in the French Bulldog 

♦ A genetic test is available from the OFA for an 

autosomal recessive DM susceptibility gene 

♦ 7 French Bulldogs Tested 

♦ 2 test normal 

♦ 3 test as carriers of the susceptability gene 

♦ 2 test homozygous “at risk” of developing DM 

♦ DM test result is not a predictor of who will 

develop DM, just who will not develop DM, and 

who is at risk 



Advancing the health of all breeds 

through DNA collection for research. 
   

Banking On The Future of  

Your Breed 
131 French Bulldog Samples in the 

DNA Repository 



Who is a Reputable 
Breeder? 

One That Does Genetic Testing 



Breeders are the custodians of 

their breeds, and their gene 

pool. 

 Above all, do no harm. 

 Breeders must be counseled to use 

genetic tests for the best interests of 

their breed. 



Managing Genetic Disease 



Many Breeders Use the  

Method of Genetic 

Disease Control 



What is the most important concern of 
the public on purchasing a puppy? 

It’s Health 



What is the Expectation of the General Public? 

That Quality Control for Genetic Disease 

is Already Being Done 



Responsibility 
Duty, Obligation, Burden 

What is the responsibility of the breeder  

Regarding the genetic health of dogs?  



What is the only way to positively select 

 for genetically healthy offspring? 

The selection of genetically healthy 

parents through genetic testing 



♦ Tests of the genotype: Direct DNA 

tests for liability genes 

♦ Tests of the phenotype: Tests to 

primarily identify clinically 

affected individuals 

♦ Pedigree analysis: Identification 

of carrier risk based on the 

knowledge of carrier and affected 

relatives 



It is the ethical responsibility and 

obligation of all breeders to perform 

the available required pre-breeding 

genetic health tests on prospective 

breeding stock prior to any breeding 



All genetic disease cannot be 
prevented.  However, we have the 

knowledge and the tools to improve the 
genetic health of puppies. 



Many health tests can be performed 

during an examination with your 

veterinarian, or obtained 

inexpensively at local health 

screening clinics 



www.offa.org/clinics.html 



www.cavalierhealth.org/health_clinics.htm 



  Tests of Genotype: 
 PCR tests 

 Linkage based tests 

Tests of Phenotype: 
 Hip exams, thyroid autoantibodies, 

BAER hearing test, ausculting/ 

ultrasound exams, behavioral traits, 

biopsy... 



Management Recommendations 

 will vary due to many factors 

 Mode of Inheritance 

 Available Genetic Tests 

 Spread of defective gene(s) 

 Breed Pool Size and Diversity 





Managing Dominant Genes 
 Ex) Ehlers-Danlos syndrome, Goiter, 

Lymphedema, some Cataracts, Mastiff PRA. 

 Replace affected breeding dogs 

with normal siblings, parent, or 

prior-born offspring. 

 Ideally don’t want to breed and 

produce more affected dogs. 



Normal Affected 

Managing Dominant Genes 

Male Female 



Managing Recessive Genes 

 Ex) storage diseases, Von Willibrand’s disease,, 

Cranomandibular Osteopathy (CMO), CMR. 

With tests for carriers: 

 Breed carriers to genetically normal 
mates. 

 Replace carrier parents with 
genetically normal offspring. 

 Select against carriers for breeding. 



Types of Matings with an 

Autosomal Recessive Defect 

Normal x Carrier = 50% Normal  50% Carrier 
 
Normal x Affected = 100% Carrier 
 
Carrier x Carrier = 25% Normal   50% Carrier 
        25% Affected 
 
Carrier x Affected = 50% Carrier   50% Affected 





Identifying defective genes I 

 Candidate Gene Approach:  Search for 

abnormalities in genes known to be involved in 

the defective system:   peripherin & rhodopsin 

in PRA, dystrophin in Muscular Dystrophy 



PCR Analysis of Recessive Disease 

Normal Phenotype 

Affected Phenotype 

Normal gene 

Defective gene 



Direct Gene Tests 
 Canine Leukocyte Adhesion Deficiency (Irish Setter) 

 Choroidal Hypoplasia (Collie Eye Anomaly) (Australian 
Shepherd,  Border Collie, Nova Scotia Duck Tolling Retriever, 
Collie, Shetland Sheepdog) 

 Congenital Stationary Night Blindness (Pointer) 

 Cystinuria (Newfoundland) 

 Fucosidosis (English Springer Spaniel) 

 Globoid Cell Leukodystrophy (Cairn Terrier & Westies) 

 Glycogenolysis Type IV (Norwegian Forest Cat) 

 GM-1 Gangliosidosis (Portuguese Water Dog) 

 Ivermectin Sensitivity (Collies and other breeds) 

 Juvenile Cataract (Boston Terrier, French Bulldog, 
Staffordshire Bull Terrier) 

 Mucopolysaccharidosis (German Shepherd Dog) 

 Myotonia Congenita (Miniature Schnauzer) 

 Narcolepsy (Dachshund, Doberman & Labrador Ret.) 



Direct Gene Tests 
 Phosphophructokinase deficiency (Am. Cocker & Eng. 

Springer Spaniels) 

 Progressive Retinal Atrophy (American Cocker Spaniel, 
BullFrench Bulldog, Cardigan Welsh Corgi, English French 
Bulldog, Irish Setter, Irish & White Setter, Miniature 
Schauzer, Nova Scotia Duck Tolling Retriever, Samoyed, 
Siberian Husky, Sloughi) 

 Pyruvate Kinase Deficiency (Abyssinian Cat, Basenji, 
Dachshund, DSH, English Springer Spaniel, Somali Cat, West 
Highland White Terrier) 

 Severe Combined Immunodeficiency (Basset Hound, Welsh 
Corgi) 

 Von Willibrand’s Disease (Bernese Mountain Dog, Doberman 
Pinscher, Drentsche Patrijshound, Manchester Terrier, 
Pembroke Welsh Corgi, Pointer, Scottish Terrier, Shetland 
Sheepdog) 



Identifying defective genes II 

 Linkage analysis:  Search for positive 

linkage to polymorphic markers; identifying 

high probability areas for a defective gene on a 

chromosome map 





Genetic Crossover During Meiosis 

Disease gene Normal gene 

Linked marker No marker 

Sire’s 

chromosome 

Dam’s 

chromosome 

Linked marker 

Normal gene Disease gene 

No marker 

False-negative 

result 

False-positive 

result 



Linked Marker Tests 
 Cardiomyopathy, Juvenile (Portuguese Water 

Dog) 

 Fanconi Syndrome (Basenji) 

 Primary Hyperparathyroidism (Keeshond) 

 Renal Dysplasia (Lhasa Apso, Shih Tzu, Soft 

Coated Wheaten Terrier) 

 Trapped Neutrophil Syndrome (Border Collie) 

? 



The Proper Use of 

Genetic Tests 

 Without genetic tests, the effect on 

selection on the gene pool is minimal. 

 With genetic tests, if everyone decides 

not to breed carriers, it can have a 

significant limiting effect on the gene 

pool. 



If a breeder was planning on 

breeding an animal prior to 

receiving carrier test results, 

the PROPER RESPONSE is to 

breed to a normal individual 

and replace the parent with a 

normal offspring. 



An individual is not an eye, a hip, or a 
heart.  Each individual carries tens of 
thousands of genes, and each is part 

of the breed’s gene pool. 

 

Breeders must consider all aspects, 
such as health issues, conformation, 
temperament, and working ability. 

 

Making breeding decisions based on a 
single testable gene is inappropriate. 



Without tests for carriers 

Breed higher risk individuals to   
 lower risk individuals. 

Replace the higher risk individual  
 with it’s lower risk offspring. 

Repeat the process in the next   
 generation. 

Requires (open) health databases 



Genetic Registries 











 Open health database for breeds. 

 Included disorders and means of diagnoses are 

determined by each national breed club. 

 Animals can receive CHIC certification based on 

completing the required genetic testing, 

REGARDLESS of normal or abnormal outcomes. 

 As more testable disorders emerge, every individual 

is likely to carry some deleterious genes. 



Not about health normalcy 

 

About health consciousness 

















French Bulldog 

OFA Open Health Reporting 
Year      % Open 

2002  31% 

2003  13% 

2004  16% 

2005  20% 

2006  16% 

2007  15% 

2008  22% 

 



“As long as we keep problems 
‘secret’ we will not be able 

 to deal with them.” 



Breeders need to be 
informed about the 

problems occurring in the 
offspring they produce 



Using Genetic Tests 
 Direct Gene Test 

Test of the genotype 

Only need to know results of the breeding 
stock to make breeding decisions 

 Phenotypic Tests, Linkage tests, or No 
test for carriers 

Knowledge of the test results and carrier 
or affected status of relatives is important 

 



 
Without tests for carriers 

Breed higher risk dogs to lower risk dogs 

Replace the higher risk dog with it’s  

 lower risk offspring 

Repeat the process in the next generation 



 
Relative / Recurrence 

Risk Analysis 



Relative Risk Pedigree Analysis 

 Requires a known recessive mode of 

inheritance 

 Requires an open health registry 

database 

 Requires openness between breeders 

and owners on diagnoses 



Legend 

Affected 

Carrier 

Unknown 

? 

1.0 

.5 

.5 

.25 

.25 

.125 

.125 .063 

Affected Risk = 0.78% 

Carrier Risk = 17.97% 

1.0 



Relative Risk Analysis 
 Pros: 

Allows breeders with higher risk   
 breeding stock to lower their risk 

Allows breeders to understand their own 
 risk, and that of their proposed matings 

Objectifies risk relative to the population 

 Cons: 

Selects against families, based on   
 relatives with risk 

Selects against carrier and normal   
 individuals 













Managing Sex-linked Genes 
 Ex) hemophilia A & B, muscular dystrophy, 

Siberian Husky/Samoyed PRA. 

 Follow the same “breed and replace” 
recommendations, for autosomal recessive 
genes, except: 
 Using normal males will always lose the 

defective gene 

 Affected males have carrier mothers, and all 
carrier daughters 

 Carrier mothers have 50% affected sons 

 Replace carrier females with normal male sibs 
or male offspring 



Normal Affected Male Female 

Neonatal death Obligate Carrier Female 



Managing Polygenic Disorders 
 Ex) congenital heart anomalies, hip dysplasia, 

patella luxation 

 Identify phenotypic traits tied to the  
 underlying genes  

 Phenotypic breadth of pedigree   
 provides information on the   
 possible range of genes carried 

 Treat disorders as threshold traits 

 Breed normal dogs from (mostly)  
 normal litters 











Canine Hip Dysplasia Diagnosis 

 Clinical signs 

 Palpation with or without anesthesia 

 Radiographic anatomy 

 Radiographic distraction / laxity 



Depth of Pedigree Breadth of Pedigree 

X X X X X 

? 



Polygenic disorders are 

Threshold Traits 

   A number of genes must combine 

to cross a threshold to produce 

an affected animal. 



Threshold Traits 
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If there are no tests for carriers: 

 Institute a “vertical mating” system: 

Replace known carrier or high risk breeding 

dogs with quality offspring (through planned 

breedings to lower risk mates) 

Breed the quality offspring and replace them 

with quality offspring 

 Store semen on dogs, and DNA for future analysis 

 Reintroduce these dogs in the future when a test is 

available, even if they test to be carriers 



Vertical Mating System: 

 Retains the good genes of your line 

 Reduces the carrier risk with each  

 generation 

 Replaces, does not add to the overall  

 carrier risk in the population 



Breeders should use genetic tests to : 

 Identify carriers 

 Work to breed away from the defective 

 gene(s) 

 Prevent the reintroduction of the   

 gene(s) in future breedings 



Each breeder must assess 

their own breeding stock and 

determine their own rate of 

progress 

 Replace carriers with normal-testing  

 offspring 

 Decrease carrier frequency or carrier  

 risk with each generation 



A Healthy Breeding Program 

 Does not continually 
multiply carriers  

 Does not limit the genetic 
diversity of the population 

 Is geared toward producing 
quality, genetically normal 
dogs 



How Can We Educate the Public? 

Make them more informed consumers 

of dogs and puppies 

Able to discern responsible breeders 

Knowledgeable about genetic testing 

Recognize that price and quality should 

be linked 


