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Project Title: The Concussion Project: Bighorn sheep as a model for traumatic brain injury

Project Type: Research

Waterhole/Transplant/Habitat/Research/Education/Other (Explain)
Affiliate: Game & Fish are providing specimens

Outfitter Organization/BLM/Game & Fish/Forest Service/Other (Explain)

Location of Project: Icahn School of Medicine at Mount Sinai, New York, NY
State/Territory/Area

Description Of Project:

This project is a combined effort with Wyoming Game & Fish. Bighorn sheep are routinely culled in Wyoming because of
heard management related to the spread of infectious diseases to domestic animals. We propose using these culled animals
as an opportunity to investigate the presence of sinus tumors, and simultaneously provide research material for The
Concussion Project, which investigates brain and skull anatomy of bighorn sheep in relation to traumatic brain injury. Whether
these animals sustain concussions, and how they avoid them, remains untested. In the case of a scheduled culling, we aim to
travel to the Game and Fish lab and perform a full necropsy of the head and neck, and collect valuable tissue samples from
the specimen. Brain tissue will be histologically tested and MRI scanned for markers of traumatic brain injury, and the skull will
be imaged using CT for the same purpose. CT scanning will additionally allow for the detection of sinus tumors. If detected,
sinus tissue will be extracted and DNA tested for respiratory pathogens. Any consumable meat will be donated to charity.

Combining concussion and sinus tumor research provides a unique opportunity for collaboration and promotes the
sustainable practice of using as much as the animal as possible. Not only will the outcome of this project allow a better
understanding of the respiratory pathogens that currently put these animals at risk, it will also promote better herd
management based on disease prevention. Furthermore, in-detail research of bighorn sheep anatomy will inspire better
prevention of traumatic brain injury all while helping to improve public education about these animals.

Problem to be Solved:

Two problems are addressed in this proposal.

1. The method of transmission of sinus tumors, an infectious disease in bighorn sheep, is unknown. It causes high mortalities
in adult and juvenile bighorn sheep, especially lamb pneumonia. Sinus tumors have also been shown to be transmitted to
domestic sheep. doi.org/10.1177%2F0300985816634810

2. Relatively little is known about traumatic brain injury in bighorn sheep. Whether they sustain it, and if not, how they prevent
it are questions that remain unanswered and untested. Traumatic brain injury is the third leading cause of death in the world
in humans, and is increasingly linked to Alzheimer's disease and PTSD. There is however no current consensus on a
research approach, nor on what protective mechanisms might be in place in bighorn sheep. This is what promotes us to study
these specialized animals to inspire new solutions.

Describe How You Propose Solving theProblem:

1. Sampling sinus tumors of known individuals and submitting these samples to DNA testing will provide more information
about the cause of this disease, its transmission method, and create a recourse for prevention.

2. Combining histological tests with 3D imaging and detailed anatomical descriptions will allow us to first of all understand why
these animals rarely show signs of brain injury. Secondly, these tests will help identify a specific anatomical mechanism that
mitigates brain injury in bighorn sheep. Isolating this mechanism in such a specialized animal can allow us to translate it to
humans, in the pursuit of a solution for the prevention or reduction of traumatic brain injury

Proposed funding includes: Specimen shipping and/or transportation to the facility depending on the case. CT and MRI
imaging costs, material costs, and publishing costs for the ensuing publication (see cost breakdown for more detail).

BIOGRAPHY OF APPLICANT
Name: Dr. Nicole Ackermans

Address: Center for Anatomy and Functional Morphology, Icahn School of Medicine at Mount Sinai,
1 Gustave L. Levy Place, Mail Box 1007, New York, NY 10029-6574

Daytime Phone Number: (212) 241 0931 Fax:

E-mail:

nicole.ackermans@mssm.edu

Are you a current member of WY-WSF? Yes X No
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Cost to be funded Cost to be funded

by WY-WSF Grant by other cooperators
Equipment.................... $0 $0
Services.......ocuvvevneenn. $ 2700 $ 1442

Permanent, full time salaries will not be considered

Publishing................... $ 2000 $ 2000
Monitoring.................. $0 $0
Supplies.....cccovveeennnn. $ 3000 $ 800
Other (Specify)............ $ 3000 $220
Totals $ 10700 $4462

OTHER ORGANIZATIONS PROVIDING FINANCIAL AID OR SUPPORT OF THE
PROJECT (Include any pending amounts applied for.):

The Swiss National Science Foundation provides the fellowship supporting the salary of Dr. Ackermans while she is_at
ISMMS, but only provide a small amount of research funds. The co funded costs are to be covered by Swiss National Science

Foundation Fellowship awarded to Dr. Ackermans. The Icahn School oftvtedicime s providing DrAckermans satary support—

for the Grant In Aid.
ENDORSEMENT: I hereby agree to abide by the stated requirements of a WY-WSF grant. | also
understand all WY-WSF funding stipulations and will provide all necessary reports if | receive a

grant from WY-WSF.
Signature of Applicant ,W

Title Dr. Nicole Ackermans Date 05/01/2020

MEDIA CONTACTS: Please list one or more media sources in your area that we may contact
with details of your project:

1) (Once ISMMS has authorized and released a press release) New York Times, Science Times! section

2) WNYC New York Public Radio (NPR)

3) THIRTEEN (PBS NY)

4)

Print Clear Form Save
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