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Barbara Bedsted, Health Committee Chair

Dear Barbara,

On behalf of our laboratory group working on the genetic mapping of the Portosystemic
Vascular Anomaly and Hepatic Microvascular Dysplasia trait (PSVA/MVD) in small breed dogs, we
thank you for your generous donations to the Morris Animal
Foundation sponsoring a portion of the project. We provide here a
synopsis of the study, explain the involvement of Yorkshire
Terriers in the study, summarize work in progress, and designate
the source of financial support for each project component.
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This project focuses on finding genetic markers for Portosystemic
Vascular Anomaly (PSVA) and its microscopic affiliate hepatic
Microvascular Dysplasia (MVD). Work was initiated with
assistance from a Tibetan Spaniel breeders group local to Cornell
University. Serum bile acid (SBA) values used to identify affected
animals (values > 25 umol/L = affected) determined a breed prevalence of . 34%. After collection of
DNA from an informative 5 generation pedigree of Tibetan Spaniels, significant linkage was confirmed
on a single chromosome using a genome-wide microsatellite screen (MSS2). This work was supported
by a grant from the National Heart, Lung, Blood Institute’s Mammalian Genotyping Service in
Marshfield, Wisconsin. Based on LOD scores of multiple adjacent markers, we identified an
approximate 10 Mb (10 million base pair) region on one chromosome in which a causative mutation
should reside. Custom-designed flanking microsatellite markers were used to confirm initial findings;
this work was supported by Cornell University.

Thereafter, we confirmed linkage of this disorder to the same chromosome region in Cairn
Terriers and Maltese dogs, supported by Cornell University and donations from breed clubs. We then
solicited samples for DNA extraction and SBA measurement from additional dogs within these breeds
as well as from additional breeds affected with the PSVA/MVD trait including: Yorkshire Terriers,
Norfolk Terriers, Havanese, Miniature Schnauzers, and Papillions. To date we have accrued > 2,500
samples including 390 samples from Yorkshire Terriers (DNA and SBA). Yorkshire Terrier samples
represent dogs from 20 different kennels. Estimated prevalence of PSVA/MVD in Yorkshire Terriers
varies among kindreds, ranging from 18% to 100% (24 separate families) with a median of 60%. We
have also collected samples from purebred dogs with PSVA presented to our Teaching Hospital from a
variety of additional breeds. This work has been supported by an American Kennel Club Grant.

Pedigree analysis in multiple purebred dogs suggests that inheritance of PSVA/MVD is not
explained by simple inheritance, but rather is more consistent with a polygenic disorder, indicating that
disease expression is controlled by several genes. In 7 breeds of dogs studied with > 100 dogs per
pedigree, we observe families with unaffected parents (i.e. normal SBA) producing affected progeny
(either PSVA or MVD). Because dogs with MVD show no clinical signs or illness, and MVD is far more
common than PSVA (ranging from 10 to 30:1), the PSVA/MVD frait has been unknowingly perpetuated
Litter size and reported fertility in kindreds with high incidence of PSVA suggests the trait may be
semilethal (i.e, leading to uterine resorption, apparent low fertility, and fading neonates).

Based on extensive pedigree evaluations we cannot recommend neutering potential breeding
dogs that have high SBA consistent with MVD (i.e. those that are not ill and have SBA > 25 umol/L but
< 100 umol/L) until genetic markers are available to objectively select breeding pairs. Since the
disorder is inherited as a complex trait (two or more gene mutations, incompletely penetrant), it is




