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U.S. Fish and Wildlife Recognizes MU Raptor
Project’s Efforts
The United States Fish and Wildlife Service honored the University of Missouri College of Veterinary Medicine
Raptor Rehabilita on Project Tuesday, July 17, for its contribu ons to the well‐being of migratory birds. Rick
Ro man of the federal agency visited the MU College of Veterinary Medicine to present a plaque to project
representa ves and thank them for their partnership with U.S. Fish and Wildlife. While in Columbia, he
toured the project’s CVM facili es.
The Raptor Rehabilita on Project was started in 1973 as a ser‐
vice and educa on organiza on of the CVM. The primary goal
of the project is to heal injured raptors and release them back
into the wild. Veterinary and other MU students, along with
members of the community, volunteer their me and eﬀort to
rehabilitate injured raptors and care for the project’s resident
birds.
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Raptors that are brought to the MU Veterinary Health Center
have usually been injured by flying into objects like cars, build‐
ings or fences. Other common injuries include gunshot
Rick Ro man of the United States Fish and Wildlife
wounds, eye wounds, and complica ons resul ng from habitat Service presents a plaque to (center) CVM Professor
of Veterinary Neurology and Neurosurgery Joan R.
loss.
Upon hospitaliza on, the bird’s injuries are assessed. Neces‐
sary medical procedures, including surgeries, are performed.
The birds then recover in large flight cages. During this me,
the birds are monitored in an a empt to bring them to a re‐
leasable state. Before being released, the birds must be able to
hunt for themselves. This requires keen sight, strong flight and
the ability to recognize and capture prey.

Coates, DVM, MS, DACVIM, who serves as the faculty
advisor to the Raptor Rehabilita on Project, and Rap‐
tor Rehabilita on Project Coordinator Abigail Rainwa‐
ter to recognize the project’s contribu ons to migra‐
tory birds.

When birds are fully recovered and have reached a releasable state, they are set free. Project volunteers
work with Department of Conserva on agents to safely release the raptors. The goal is usually to return
them to the area where they were originally found.
If a bird’s injuries prevent it from being returned to the wild, the project finds a sanctuary to take it in, or
some birds become part of the project’s resident colony. Some resident birds become part of the project’s
public awareness program and are taken to presenta ons throughout central Missouri to teach the general
public about the ecological and cultural importance of birds of prey.
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NIH Program has Some CVM Faculty and Students
Going Back to (Elementary) School
MU’s College of Veterinary Medicine (CVM) has joined 12 other U.S. veterinary schools and colleges to in‐
spire future veterinarians through This Is How We Role, a program for children in kindergarten through
fourth grade who are educa onally disadvantaged due to socioeconomic status, race or ethnicity.
This Is How We Role provides training and materials to help veterinarians
and veterinary students introduce children to the range of careers in the
veterinary profession, with the long‐term goal of diversifying the veteri‐
narian‐scien st workforce. The a er‐school science program is designed
to increase awareness of the important role veterinarians play in keeping
people and their pets healthy. The Science Educa on Partnership Award
program of the Na onal Ins tute of General Medical Sciences of the Na‐
onal Ins tutes of Health supplies funding for This Is How We Role.
“It’s a very low budget program, but I think it will be very high impact,”
says Dusty Nagy, an associate teaching professor in the CVM’s Food Ani‐
mal Medicine and Surgery Service. “It’s a great opportunity to pull sci‐
ences into the lives of young kids who may or may not actually have in‐
terest, scope, skill or experience in those arenas. No one learns much
about anatomy and physiology in that kindergarten‐to‐fourth‐grade
mespan, but I think it’s a good me to expose kids, because that’s
when you can be anything. ”
CVM Dean Carolyn J. Henry tabbed Nagy, DVM, MS, PhD, to lead the pro‐
gram implementa on at Lee Elementary School in Columbia. A pilot pro‐
gram was developed at Purdue University’s College of Veterinary Medi‐
cine in 2016, with the na onwide expansion announced in November
2017.

Dusty Nagy

Diversity, a primary goal of the program, will also be a tool of the CVM eﬀort.
“When Dean Henry brought this program to my a en on, I thought, ‘This is awesome. What a great thing to
do,’” Nagy says. “I think this is a great program to kind of get in, work with younger kids, and expose them to
something they likely haven’t seen before, as well as people they haven’t seen before. We’re going to use
VOICE — Veterinary Students as One in Culture and Ethnicity — as the student group that will help adminis‐
ter this program. They are kind of the cornerstone club for diversity at the vet school. VOICE members are
not all minority students, which I think is great, so the kids will see that our par cipants — at both the stu‐
dent and faculty levels — are also diverse.
“It will give us the opportunity to expose some kids to something that’s a li le bit diﬀerent,” Nagy says. “It
gives us an opportunity to give back, to meet some kids who could probably use some mentorship, some
guidance, and to expose them to something they may never have had the opportunity to see. I love programs
like this.”
Nagy gives programs of this nature an A simply for eﬀort.
“For kids, regardless of what they choose to do, I think the more experience they have in that arena, the
more they know if it is — or is not — what they want to do,” Nagy says. “Even if kids come to a program like
this and say, ‘Yuck, that’s gross and I never want to do that again,’ that’s a benefit, too. They’ve had that ex‐
posure and they know it’s not a path they want to go down. I think that’s important. I think everybody has an
ideal job, they just have to find it.”
Con nued on next page >>>
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Reflec ng on her upbringing in Columbia, Maryland, Nagy recalls iden fying her ideal job at an early age.
“I was one of those kids who, from the age of 7, was saying, ‘I will be a veterinarian!’ I never had any interest
in doing anything other than driving around and taking care of cows.”
For children who do not see an early career path, Nagy views This Is How We Role and the CVM’s annual
Open House in a similar light.
“This is an exci ng opportunity, much like our Open House, to bring kids in to see what we do and experience
what we do,” she says. “Some mes at Open House the adults are just as excited as the kids are about what’s
going on here. I think those are all really neat opportuni es for the people who a end and good exposure for
the people who host these events.”
Faculty and students par cipa ng in the mentoring program will have to get some schooling of their own,
successfully comple ng several online training modules, before they can begin the program in the fall. Nagy
is confident the Mizzou mentors, even with their hec c schedules, will be ready to go when public schools re‐
open.
“This is a fully set program. It’s a proven structure, not a jam session,” Nagy says. “But, even when you put
prepared materials into the hands of individuals who have been trained the exact same way, they all bring
their own li le spice to it.
“I think I’m going to enjoy par cipa ng in this,” Nagy con nues. “The faculty that are involved are all very
interested. Our students, generally speaking, love to teach. They always seem gung‐ho to work with kids. So,
I’m happy that our people — not just the kids — will get the chance to do something a li le bit diﬀerent.”
Nagy wants to emphasize the experience, not expecta ons, for the Lee School students in the program.
“I’m going to work the program and see what happens,” she states. “Honestly, I set a low bar for things like
this. I don’t have lo y goals. I think high expecta ons can be overwhelming to small children. I like programs
that have minimal expecta ons on kids, programs that just present experiences that expose them to the
world. This program is one of those things.
“If the kids come and enjoy what they’ve done, whether they ever make a decision based on this program or
not, I’m OK with that,” Nagy says. “If it changes somebody’s life, fantas c. I think just the experience and the
exposure to a whole new set of people, a diﬀerent type of curriculum, will be a great opportunity. I hope this
will be fun for them. I don’t care if any of them go to vet school or not, but at least they will have had some
degree of exposure to something diﬀerent.
“Programs like this — or art programs, music programs — can spark a lifelong interest for a child, whether as
a profession or just something to make them happy in their personal lives,” Nagy says. “This is fantas c for
kids. This is one of those things you do because it’s good to do and right to do, not because it’s going to get
you some money.”
*****
Exposure to the profession may be of pivotal importance to increasing minority representa on in veterinary
medicine. Once a ributed to shortcomings in college recruitment, it appears now that cultural ideals and
diﬀerences may play a large role in nonwhite students not entering the veterinary field.
Nagy, who is African‐American, was raised with pets.
“A lot of minority households don’t have pets in the home. We almost always had a dog. A lot of my friends
and family were like, ‘Why do you have that thing in the house?’ But, for me, it was a good thing.”
Data from American Demographics indicates that, compared to an average American household, African‐
American families are 57 percent less likely to own a pet, Asian households are 28 percent less likely, and His‐
panic families are 20 percent less likely. If children grow up without interac ons and rela onships with pets,
they probably will not value animals in the same way as children who do have pet rela onships and responsi‐
bili es.
4
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It is worth no ng; however, that veterinary educa on enrollment is beginning to follow popula on trends.
The Associa on of American Veterinary Medical Colleges (AAVMC) reported in 2003 that less than 10 percent
of U.S. veterinary students claimed nonwhite status. In 2013, 97.3 percent of veterinarians in the workforce
were white.
In its 2017‐18 report, the AAVMC found that students iden fying as African‐American/Black, Asian, Hispanic/
La n, or Mul ‐racial/Mul ‐ethnic comprise approximately 20 percent of the na onal class of 2021 in U.S.
veterinary schools and colleges.
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Clinical Communication Strategy Conference Sept.
27-29
The University of Missouri College of Veterinary Medicine will host a Clinical Communica on Strategy Confer‐
ence Sept. 27‐29. The conference will focus on communica on strategies essen al in today’s clinical prac ce
and oﬀer a unique opportunity to collaborate with a variety professionals from human medicine, veterinary
medicine and strategic communica on.
Discussions will include social media strategy and communica ng with clients and pa ents. Hands‐on training
will include clinical simula on and video interview exercises and interviews with local journalists.
Addi onal details and registra on informa on can be found on the conference website. Link: h p://
www.cvent.com/events/clinical‐communica on‐strategy‐conference/event‐summary‐
1263ba340df44958a855a0799573565d.aspx?RefID=CCS%20Conference
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New Mizzou Company to Produce Promising Spinal
Muscular Atrophy Drug
Shift Pharmaceuticals developed by team of MU researchers, Office of Technology Management and Industry Relations
Approximately one out of every 40 individuals in the United States is a carrier of the gene responsible for spinal muscular atrophy, a neurodegenerative disease that causes nerves to die and muscles
to weaken over time. In 2014, Chris Lorson, an investigator in the Bond Life Sciences Center (Link:
https://bondlsc.missouri.edu/) and associate dean of research in the University of Missouri College of Veterinary Medicine, (Link: http://cvm.missouri.edu/) and his team developed a molecule that was found to be highly effective in animal models exhibiting SMA. Now, testing of that
compound has led to the founding of a new company, Shift Pharmaceuticals, and the possibility of
the development of drugs that will improve outcomes for people with SMA.
“More than a decade of research has guided our finetuning of a potential therapeutic for SMA and what it
does,” Lorson said. “We identified a genetic ‘switch’ that
turns bits and pieces of the genetic code on and off. Using this information, we then developed a molecule called
an antisense oligonucleotide, or ASO, that essentially is a
synthetic string of nucleic acid that binds to a specific sequence in the SMN2 gene.”
In individuals affected by SMA, the survival motor neuron1 (SMN1) gene is mutated and lacks the ability to produce a key protein that helps neurons function. Muscles
that control walking or even lifting an arm often are proChris Lorson
foundly affected as well as muscles important for breathing. Fortunately, humans have a nearly identical copy of the gene called SMN2; however, SMN2
normally only makes a small amount of the correct SMN protein. Lorson’s compound targets SMN2
and effectively “turns the volume” up for the replacement gene, allowing it to make more of the correct SMN protein.
“Our current treatment helps the body induce a backup mechanism to combat the disease and extends survival in mice with SMA giving them more mobility,” Lorson said. “This compound helps produce the right form of SMN, the one that was only produced at very low levels before. The mice are
able to move around and live fairly normal lives.”
Early results of this research are promising. If additional studies are successful, researchers at Shift
Pharmaceuticals hope to begin human clinical trials with the goal of developing new treatments for
SMA. To move their compound closer to the clinic, Shift has recently received a Technology and
Therapeutic Development Grant from the Department of Defense, through the Congressionally Directed Medical Research Program.

Con nued on next page >>>
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Therapeutics produced by Shift highlight the University of Missouri’s impact on the state’s economic
development efforts, workforce development and job growth, quality of life improvements for residents, and commercialization of technologies through the MU Office of Technology Management
and Industry Relations (Link: https://research.missouri.edu/otmir/). During the past five years, companies commercializing MU technologies have secured hundreds of millions of dollars in investments and grants to advance their commercialization efforts.
Cure SMA, a 501c non-profit, provided initial funding for the discovery of this compound, as well as
additional support from FightSMA, the Gwendolyn Strong Foundation, and the Muscular Dystrophy
Association.
This research also highlights the power of translational precision medicine and the promise of the
proposed Translational Precision Medicine Complex at the University of Missouri. The TPMC will
bring together industry partners, multiple schools and colleges on campus, and the federal and
state government to enable precision and personalized medicine. Scientific advancements made at
MU will be effectively translated into new drugs, devices and treatments that deliver customized patient care based on an individual’s genes, environment and lifestyle, ultimately improving health and
well-being of people.
Editor’s Note: For more on the story, please see: “A shift in focus: Lorson moves basic research to
drug development” (Link: https://decodingscience.missouri.edu/2018/07/25/a-shift-in-focus-lorsonmoves-basic-research-to-drug-development/)
Story Contact(s):
Jeff Sossamon, sossamonj@missouri.edu, 573-882-3346
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The D.V.M. – The Dean’s Video Message (July 2018)
Link: h p://cvm.missouri.edu/the‐d‐v‐m‐the‐deans‐video‐message‐july‐2018/
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CVM Research Day
University of Missouri College of Veterinary Medicine students, house oﬃcers and post‐
doctoral fellows share their scien fic explora on from the previous 12 months during the an‐
nual Research Day.
Video Link:
h p://cvm.missouri.edu/cvm‐research‐day/
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National Veterinary Leader and CVM Alumnus
Passes Away at 86
Billy E. Hooper, DVM, who was na onally recognized for his leadership in academic veteri‐
nary medicine, has died at age 86. Hooper received his doctor of veterinary medicine from
MU’s College of Veterinary Medicine in 1961, His dis nguished career included a return to
the CVM for a faculty appointment. He received the CVM’s Dis nguished Alumnus Award in
1988.

Hooper was the first executive director of the Association of American
Veterinary Medical Colleges (AAVMC), 1986 – 1992. He also served
on the AVMA’s Council on Education, Committee on Veterinary Technician Education and Activities, and National Board Examination Committee.
On its 50th anniversary in 2016, the AAVMC honored Hooper by renaming the annual AAVMC Recognition Lecture as the Billy E. Hooper
Lecture Award for Distinguished Service to Veterinary Medical Education.
Billy E. Hooper

Known as a champion for expanding diversity in the veterinary profession, Hooper was instrumental in supporting the Iverson Bell Symposium, which was first held at
Purdue University in 1972. It is the oldest and longest-running symposium in veterinary medicine devoted to exploring issues of diversity. He received the Iverson Bell Award for his contributions.
After receiving his DVM from MU, Hooper pursued graduate studies at Purdue University, where he
received master’s and doctoral degrees in veterinary pathology. He served on the faculties of the
University of Georgia, Oklahoma State University, Western University of Health Sciences and Purdue, where he was elevated to associate dean for academic affairs, serving from 1973-1986.
Hooper and his wife, Janice, retired to Lafayette, Indiana, where he volunteered as president of the
Lafayette Citizens Band and chair of the Youth Services Committee of the Lafayette Kiwanis Club.
Hooper, who served in the Korean War as a U.S. Marine, is survived by his wife, a son, a daughter
and three grandchildren.

11

MU CVM Chosen as Pilot Institution for Holistic Admissions Program
Philosopher and scientist Aristotle famously said, “The whole is greater than the sum of its parts.”
That wisdom from 2,500 years ago is guiding a new look at admissions to veterinary colleges.
A selection committee of the Association of American Veterinary Medical Colleges (AAVMC) has
chosen MU’s College of Veterinary Medicine (CVM), along with the University of Florida CVM and
North Carolina State University CVM, to participate in a pilot program designed to help veterinary
colleges and schools develop holistic admissions programs.
Holistic admissions is a developing program to foster greater diversity and inclusion among incoming students, with the net effect of enriching the profession with practitioners who better represent
the clients they serve.
According to the AAVMC, holistic admissions processes evaluate academic performance and aptitude, but also consider “qualitative factors known to contribute to a candidate’s ultimate success as
a student and career professional. Those factors include more intangible attributes, such as intrinsic
motivation, leadership, grit, resilience, communications skills, empathy, tenacity in the face of poor
grades or adversity, demonstrated success in a working environment, and high ethical standards.”
“The AAVMC pilot program will offer us expertise at the national level,” says Linda Berent, CVM associate dean of academic affairs. “They’ll give us the tools we need and the education we need to
really look at what we’re doing in admissions — what we need to keep because it’s good and what
we need to alter because it may not be as effective as we need it to be.
“We need to evaluate critically what we do in our admissions, because holistic application review is
really looking at the whole individual, what they bring as a whole package, and not just looking at
grades,” Berent, DVM, PhD, says. “This isn’t just looking at gender, race or background, we’re looking at the whole person.”
In addition to the external expertise offered by the AAVMC, the CVM’s Admissions Committee will
guide the internal portion of the program.
“This is going to be a year-long process where I’m working with the Admissions Committee as the
key faculty,” Berent says. “It is our senior leadership for admissions and curriculum: Associate Dean
for Student Affairs Angela Tennison; Kathy Seay, our admissions manager; Tamara Hancock, coordinator of curriculum and student outcomes; and Dean Carolyn Henry is obviously going to be involved.
“The Admissions Committee will be doing a lot of work on this,” Berent says. “The process will be
faculty driven. We had six or eight faculty at the initial meeting. Each year, faculty members rotate
off the Admissions Committee, but most have agreed to serve an extra year as part of this review
process. This will be like our emeritus, experienced Admissions Committee members looking at how
we can make potential changes, not for this year, but for the coming years.”
Con nued on next page >>>
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Veterinary medicine’s struggles with diversity and inclusion are well-documented. According to the
AAVMC, 97.3 percent of veterinarians in the workforce in 2013 were white. Accordingly, increasing
the presence of under-represented students in the college’s applicant pool is a priority of the CVM’s
holistic admissions program.
“To be clear, under-represented students include characteristics that transcend racial distinctions,”
Berent says. “They can also be low socio-economic status. Men tend to be under-represented in our
pool. Rural communities tend to be under-represented in our pool right now. Part of our initiative is
to bring more rural kids into our Ag Scholars Program.
“I really want some of these experts to come in and help us ensure we’re not disadvantaging people
from poor, rural school systems who may not compete well in college. As a result, they never even
make it to the application point, because of where we set our minimum standards. Another aspect is
that, usually, where we find our rural kids in Missouri, we also find much less racial diversity, so we
want to look at that as well.”
Berent says first-generation college students are another constituency historically under-represented
in professional schools.
“They will generally have a GPA that is 0.3 lower than a second-generation student,” Berent says.
“So, you’re talking about the difference between a 3.7 and a 3.4, and that can definitely make or
break you getting into vet school. If you’re talking about the difference between a 3.2 and a 2.9, you
don’t even get to apply. That’s largely because of parents who lack experience and historical
knowledge of university processes, so they can’t serve as effective mentors. Parents who have been
to college can often tell their child how to protect a GPA. For example, make sure you know your
drop dates. If a student is overloaded, or can’t handle the rigors of the subject matter, or is in danger
of failing the class, they need to be sure and drop that course. Some students may not realize that
option is even available to them. After someone has been through it, they learn strategic planning in
protecting their GPA. It’s important to have a relative or other mentor with experience, who understands and can support, ‘Don’t worry, I know why you dropped that class.’ Having that experience
available makes a huge difference.”
Berent emphasizes that she doesn’t want to “scare anyone out there who’s been working toward this
admissions process for 10 years, thinking that we’re overhauling everything. We’re going to have
some help looking at what we’re doing so we can refine it. It’s good to look at what you’re doing to
see how you can improve and do things better. If we’re ever at a place where we can’t learn, then
we’re stagnant. Times change, and if we’re still doing the same things we were doing 15 years ago,
we need to look at that. That’s what we’re doing, and we’re excited about it.”
Humans are multi-dimensional beings, so a holistic process would be an integrated approach that
considers all aspects of an individual’s life and work.
“Academics are already only 40 percent of our admissions equation,” Berent says. “But, we’re being
encouraged to look at who and what we want, and how we go about quantifying that. They (the AAVMC) asked, ‘Why did you set your minimum GPA as 3.0?’ I could only answer that it’s always been
that. It raises the question of whether GPA is related to ‘smarts’? Do we need to use the Graduate
Records Examination (GRE)? Right now, we use the GRE to a very small extent, because we always have. Some schools are dropping the GRE because standardized tests can be biased and
don’t necessarily predict success. So, we’re looking at all of those things to make sure we’re not doing something unintentional that detracts from the success of our target populations.
Con nued on next page >>>
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“We tend to put a lot of emphasis on — and can be easily blown away by — those students with the
awesome resumes, who have done this internship, traveled abroad and obtained all this varied experience,” Berent relates. “But, to get all of those experiences, that student held unpaid positions.
That student has never worked. Should we prefer students who don’t have to work for a living? That
phenomenon has also led to an almost binomial distribution in our debt load, too. There are some
students with very little debt, because they come from a background where they can pay for their
school, and others with an enormous amount of debt. That has bothered me for a while.
“We need to make sure we’re not preferentially bringing in those people who went to that good prep
school in St. Louis, who took the ACT multiple times, who knew how to play the game, who knew
how to get in,” Berent says. “Let’s make sure everyone else has a seat at the table. That is my hope
for this program.”
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The Tale of Noodles the Donkey
Scratch cooks will tell you it takes a lot of pushing, folding, rolling, pulling and stretching to make homemade noodles, but the work
is well worth the result. Rescuing, healing and raising Noodles the donkey took a lot of eﬀort from a lot of people. They all agree;
however, that the outcome has been well worth the blood, sweat and tears of joy.

“Noodles came to us on an emergency basis,” recalls
Lynn Martin, a postdoctoral fellow, who, at the time, was
a resident in large animal internal medicine at MU’s College of Veterinary Medicine (CVM). “She was a foal who
had just been born. The mother, or jenny, was part of a
group of malnourished donkeys that had been rescued
by T&D Donkey Rescue in southwest Missouri. The rescue had provided adequate nutrition and medical care
for the remainder of the jenny’s gestation.”
“After Noodles was born, she tried and tried to suckle,
Lynn Mar n, a specialist in equine internal medicine,
but just didn’t have the ability,” says Deanna Kafka, the
calms her 1‐day‐old pa ent, Noodles the donkey.
“D” in T&D Donkey Rescue, located near Liberal, Missouri. “About 9 p.m. — approximately six hours after she
was born — we rushed her off to the local vet. She was able to tube in some immunoglobulin G, but
Noodles had nothing to eat or drink since birth. I was afraid we would have to euthanize her the next
morning, because the mom rejected her. We had to sedate the mom just to try to get Noodles to
nurse, but the suckle response never did come. We tried for 11 hours and this little girl never gave
up. She never laid down, she never got tired; she just tried and tried.
“We had called another vet hospital, but nobody treats or works with newborn foals that are in distress,” Kafka recalls. “Everybody told us to go to the vet school at MU, and they told us it would be
expensive. We’re a 501 (c)(3) nonprofit, so money is just not at our ready disposal. About 2:30 in the
morning, I was just exhausted. I felt like I couldn’t save her.
“We did a Facebook post very early in the morning and said, ‘Sadly, we’re not able to save this little
girl because there is just no way we have the funds to send her for treatment at MU’s Veterinary
Health Center in Columbia,’” Kafka says. “Everybody was like, ‘No, no, you have to save her!’ I had
to make a few calls, and we raised enough money so we could at least get in the door, so we were
really excited. As soon as those first donations came in, we put her in the car and rushed off. She
laid down the entire time. She never even tried to get up, and we’re about five hours away.”
MU’s VHC is open and fully staffed 24 hours a day, 365 days a year. An academic medical center,
the VHC offers veterinary students the opportunity to train with licensed veterinarians in the diagnosis and treatment of animals outside of the classroom, in a real-world setting.
“Upon birth, Noodles’ dam did not have good quantity or quality colostrum, and colostrum is really
important to foals because they have naïve immune systems that cannot fight infections,” says Martin. “Colostrum provides building blocks to allow a foal to mount an immune response to pathogens,
much like a vaccine that a human or older animal might receive.”
Con nued on next page >>>
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Colostrum is the first milk produced by the mammary glands immediately after giving birth. Colostrum is rich in antibodies to protect the newborn against disease, and is generally higher in protein
than milk.
“Without immunoglobulins in colostrum, foals get really
sick and can die rapidly,” says Martin, who received both
doctor of veterinary medicine and master of public health
degrees from MU in 2014. “The gastrointestinal tracts of
newly born mammals have large pores that allow the immunoglobulins, which are proteins, to be absorbed. Over
the next 18 to 24 hours, these pores gradually close.
Once they close, animals can no longer absorb immunoglobulins. After that, if they didn’t get colostrum with immunoglobulins from their dam, we have to provide supplementation, usually directly into their vasculature.”
Tracy Swanson, VM4, takes a turn keeping Noodles
company. The VHC foal team kept a 24/7 watch on
Tests revealed that Noodles did not have an adequate Im- the foal and comforted her while she recovered.

munoglobulin G level, so Martin and her team administered a plasma transfusion.
“Noodles was also very dehydrated. We had to get a little assistance from Dr. Keith Branson, one of
our anesthesiologists, because her vessels were pretty much collapsed and Noodles needed a catheter. We also placed a nasogastric feeding tube, because Noodles was weak and didn’t yet know
how to drink milk,” says Martin.
“It was a combination of issues that resulted in Noodles
needing to see us,” Martin says. “Her dam was subjected
to undernourishment and neglect during the beginning of
her pregnancy, which can affect a growing fetus. After she
was rescued, the dam received adequate nutrition for a
pregnant jenny, but some damage or stunting of fetal
growth had already occurred. After the dam’s refusal to
accept her, we needed to provide those antibodies
through a plasma transfusion.
It took a total team eﬀort to rescue the distressed
“Noodles was born underweight, compared to a normal
foal. Back row, from le : Hagan Dooley, DVM ’18;
donkey foal, which is likely a result of the early pregnancy
Eileen Donoghue, VM4, Mackenzie Luick, VM4, Brien‐
undernourishment,” Martin says. “That low birth weight
na Rohe, VM4, Abby Schmit, DVM ’18; Professor Phil‐
and weakness, combined with a lack of colostrum intake, ip Johnson, BVSc (Hons), MS, MRCVS. Front row: Al‐
made her highly susceptible to sepsis, an exaggerated
exandra “Sunny” Comly, DVM; Lynn Mar n, DVM,
systemic inflammatory response to an infection. So, Noodles was hospitalized. She received fluids — including the
plasma — and was put on antibiotics, because we knew that she didn’t get adequate immune support from birth. We provided supportive care and monitoring. She learned how to drink out of a bucket, we removed the nasogastric feeding tube, and she turned into a really wild little donkey — she
just needed a little therapy.

Con nued on next page >>>
16

It was a huge team effort by all of our students, interns, residents, senior clinicians, and technicians,”
Martin says. “We have a foal team, which is usually first- and second-year student volunteers. When
we have a foal that needs 24/7 monitoring, they sit at the stall working each shift, including staying
overnight. Noodles had someone there all the time and she ended up doing really well.”
*****
Deanna Kafka and husband Tom Kohley, of T&D Donkey Rescue, have devoted their lives and livelihoods to at-risk, neglected, abandoned and abused donkeys. When Noodles was born, Kafka’s
commitment to “that little girl” kicked things up a level. Noodles was not just one of 99 equines Kafka
and Kohley support on their 800 acres. Noodles was literally a labor of love.
“When we couldn’t get Noodles to suckle, and her mom rejected her, I was pretty devastated at that
point because I don’t give up, and being helpless is not in my nature,” Kafka says. “We tried everything. Volunteers stayed with her all night. We cried together, laughed together, prayed together. We
held each other.
“We got her up to the VHC and stood watching, praying
and hoping,” Kafka says. “We watched all the doctors
work on her. She was so dehydrated, Dr. Martin’s team
wasn’t even able to get a catheter into her neck. She was
21 hours old and hadn’t had anything to eat or drink.
When they tubed her and fed Noodles her first meal, I
cried.”
“I’m starting to cry now, just remembering it,” Kafka relates. “I was so excited. I’m invested in that little girl on
every level there is.

Tracy Swanson helps Noodles learn to drink milk from
a bucket

“We were hopeful when we left there,” Kafka recalls. “We were just so excited that she got her first
meal. We videoed the process and sent it out over Facebook. We have thousands of likes and followers on our page, and everybody was so elated. Dr. Lynn Martin and everyone on that team
worked their magic and they were able to save her.”
*****
“One of the things I was really concerned about during Noodles’ hospital stay is that most animals
are super social, but donkeys are even higher thinkers and more social than the average animal,”
Kafka says. “So, I contacted Dr. Martin and asked if there was anybody who could bring her a teddy
bear, so she has something in her stall. You know, a foal doesn’t understand this world. Instinct is
huge, and Noodles’ instinct was to hang with her mom, but there is no mom. She was all alone. I
was worried, so I asked and someone was good enough to get her a teddy bear.
“When we were told that she could finally come home, we were so excited,” Kafka remembers. “A
woman from Linn, Missouri, bought her a huge teddy bear. We put pictures of Noodles and her teddy bears on our Facebook page. After that, people kept stopping by, dropping off teddy bears.
Con nued on next page >>>
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“We have an office here, 10 feet by 20 feet, that is heated and air conditioned, so Noodles took up
residence in our office. She sort of became one of us,” Kafka says. “We had volunteers with her 24/7
because she didn’t have a mom to comfort and nurture her, to bring that natural sense of security
and contentment. When Noodles moved to her stall, volunteers slept on cots in the stall. She had
teddy bears in her stall, and she found them and snuggled with them. The teddy bear from the VHC
seemed special to her; we named it Egbert.
“She became too attached to us,” Kafka says. “We do not believe in raising any of these animals as
orphans. Not long after Noodles was born, we took in another group of donkeys that included three
orphans, so we put her in with them. She got really mad. We had to slowly wean her from us and
raise her with the other donkeys. She was still pretty mad, and didn’t want to have much to do with
the others. She got into everything she was not supposed to, and she knew it — she just wanted attention. But, eventually, she would get tired and just go lay down by her teddy bears. How cool is
that?”
*****
Noodles was adopted and is enjoying life on a family ranch in Oklahoma. You can follow her on Facebook at Noodles — A Donkey Tale. (Link: https://www.facebook.com/Noodles-A-Donkey-Tale1133156066849842/) Kafka and Kohley continue to care for abandoned and abused donkeys at
their rescue in southwest Missouri. Martin finished her residency program in July. She continues as
a postdoctoral fellow, serving as a clinical instructor in the hospital, teaching didactic courses and
doing lab work for her PhD research. She expects to complete her PhD in 18 to 24 months.
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Large Animal Technical Rescue Course
September 22 and 23, 2018
We are extending an invitation to interested faculty and students of the College of Veterinary Medicine, veterinarians and members of Boone County Fire Protection District to join us for our training
course in technical aspects of large animal emergency rescue. The course will be co-taught by certified instructors from the Boone County Large Animal Rescue Team who are faculty in the College
of Veterinary Medicine or members of Boone County Fire Protection District’s Missouri Task Force1. Our curriculum includes many hands-on exercises, so there will be plenty of practical information
shared and opportunities to practice skills.
Download flyer for full details. (https://cvm.missouri.edu/wp-content/uploads/2018/08/
LATRC2018Flyer.pdf)
Enrollment is limited, so register early.
If you are a veterinary student or a DVM, register by contacting Dr. Cathy Vogelweid
(Vogelweidc@missouri.edu), (573) 999-6456.
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Summary Profile of the CVM Class of 2022
The University of Missouri College of Veterinary Medicine admi ed 120 new students to the Class of 2022.
Fi y‐five members of the first‐year class are Missourians with 65 students coming from out of state, some
from as far away as Puerto Rico and Washington State.
In-state students most recently pursued studies at the
following Missouri colleges and universities: University
of Missouri, Central Methodist University, Mineral Area
Community College, Missouri State University, Northwest Missouri State University, Ozark Technical College, Rockhurst University, Southeast Missouri State
University, Truman State University, University of Central Missouri, University of Missouri — St. Louis, and
William Woods University.

---

During the admissions cycle for the Class of 2022, the
college received 122 eligible applications from Missouri
residents. Of the qualified applications:

Class of 2022 Non‐Missouri Students States of
Residence







The average cumulative grade point average was 3.56
75 percent had a 3.40 cumulative grade point average or better
50 percent had a 3.58 cumulative grade point average or better
25 percent had a 3.75 cumulative grade point average or better
The average GPA of those accepted was 3.71








The average cumulative grade point for last three semesters totaled 3.50
75 percent had a 3.40 cumulative grade point average or better
50 percent had a 3.60 cumulative grade point average or better
25 percent had a 3.80 cumulative grade point average or better
The average GPA for last three semesters of those accepted was 3.72
The average course load taken per semester was 14.75 credit hours






75 percent averaged 14.45 credit hours or more
50 percent averaged 15.40 or more
25 percent averaged 16.00 or more
The average course load of those accepted was
15.53 credit hours
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The average academic evaluation score was 21.00
75 percent scored 16.37 or better
50 percent scored 21.21 or better
25 percent scored 27.54 or better
The average academic score of those accepted was 26.13.
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Breakdown of the academic degrees held by
members of the Class of 2022
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The D.V.M. – The Dean’s Video Message
(August 2018)
Link:
h p://cvm.missouri.edu/the‐d‐v‐m‐the‐deans‐video‐message‐august‐2018/

View the archive: h p://cvm.missouri.edu/the‐d‐v‐m‐the‐deans‐video‐message/
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Quoth the Raven: It Was Actually Rabies
We’ve all heard the stories about the death of American writer Edgar Allan Poe. A hopeless alcoholic, Poe died at age 40, drunk in a
gu er in Bal more, a vic m of his debauched lifestyle. Those legends abound, and they are apocryphal. Poe likely died of rabies.

Poe had been seen in a bar on Lombard Street, disheveled and delirious, but it is well established that he died in the hospital. He was comatose when admitted to Washington College Hospital. By the next
day, he was perspiring heavily, hallucinating and shouting at imaginary
companions. The following day, he seemed better but could not remember falling ill. On his fourth day at the hospital, Poe again grew
confused and belligerent, then quieted and died on Oct. 7, 1849.
Poe almost surely did not die of alcohol poisoning or withdrawal. A
drinker in his younger years, he became so sensitive to alcohol that a
single glass of wine would make him violently ill for days. In his later
years, he avoided alcohol almost completely. While hospitalized, he
was offered alcohol — a common medical remedy in those days — but
he refused, and could drink water only with great difficulty.
Hydrophobia is an older name for rabies, and references the throat
spasms associated with the disease that are so painful that human
and animal victims can scarcely eat or drink, and usually refuse water
despite their thirst.

Edgar Allan Poe

As part of a clinical pathology conference in 1996, doctors were presented with a hypothetical patient and a description of symptoms, and then asked to offer a diagnosis. R. Michael Benitez, MD, a
cardiologist who practices a block from Poe’s grave, concluded that this was a classic case of rabies.
After noting the lack of CT scans and MRI results in the file, Benitez, then an assistant professor of
medicine at the University of Maryland Medical Center, slowly began to realize that the case probably was not from the 1990s, and the hypothetical patient — identified only as “E.P., a writer from
Richmond” — was likely Poe. The case was featured in the Maryland Medical Journal.
“(Poe) had all the features of encephalitic rabies,” agrees Henry Wilde, MD, who frequently treats
rabies at Chulalongkorn University Hospital in Bangkok.
There was no evidence that a rabid animal had bitten Poe. About 25 percent of rabies victims reportedly cannot remember being bitten, and symptoms can take up to a year to appear after infection.
When symptoms do appear, most patients die within a few days. Still a swift and brutal killer, only six
people to date have survived a rabies infection after showing symptoms.
Poe was also a victim of diabolical forces beyond rabies. It appears that his doctor, who became a
temperance advocate later in life, changed the details of his death in order to make the well-known
writer an object lesson. Poe was also slandered by a lesser talented rival who somehow became his
literary executor.
Con nued on next page >>>
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Poe was the first well-known American writer to try to earn a living through writing alone, which resulted in a financially difficult life and career. He was one of America’s earliest practitioners of the
short story, and is generally credited as the inventor of the detective fiction genre. He is also considered a major figure in the emergence of the science fiction genre. He is best remembered for his
Gothic tales of mystery and the macabre, a fitting epitaph for a man whose death was a whodunit for
150 years.
The goal of the Global Alliance for Rabies Control: the scourge of rabies being nevermore by 2030.
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World Rabies Day: Vaccinating Animals Protects
People
Since 2007, World Rabies Day has been observed every Sept. 28. This year, MU’s College of Veterinary Medicine will join this year’s
commemora on with a low‐cost rabies vaccine clinic.

“Every year, the Global Alliance for Rabies Control (GARC) promotes
different partners to celebrate World Rabies Day,” says Alisa Hutchison,
DVM, a clinical instructor in the MU Veterinary Health Center’s Community Practice and Shelter Medicine services. “We wanted to help the
GARC publicize rabies education and awareness, and their goal of
eradicating rabies by 2030. I chose to do a low-cost rabies vaccine clinic
at the Veterinary Health Center as our event for World Rabies Day.
“Working in community practice, my specific role is to encourage and
administer preventive care, and that is often in the form of vaccines. The
reason we vaccinate animals for rabies is not only to protect our pets,
but also to protect people,” Hutchison says. “I have a passion for humane education, and I’m working on a master’s of public health degree,
so organizing an event in our community seemed like a good way to
bring of all those things together.”
Alisa Hutchison

“We will host the vaccine clinic from 9:30 a.m. to 4:30 p.m. on Friday,
Sept. 28,” says Hutchison, a certified rabies educator. “A brief exam and a one-year rabies vaccine,
including rabies tag and certificate, will be only $26. We will offer advance flexible scheduling.
Please call to schedule an appointment at (573) 882-7821.”
Rabies may seem like a contagion from a bygone era, but a Delaware woman died of rabies in August, the second rabies death in the U.S. this year. Missouri recorded deaths due to rabies in 2008
and 2014. Six domestically acquired cases of rabies were reported in Missouri between 2008-2011.
While the days of rabid dogs roaming the countryside are largely gone in America, diseased wild animals — primarily bats, skunks, raccoons and foxes — can still infect people and domesticated animals in rural areas. The Delaware Division of Public Health had nine confirmed cases of rabies in
animals this year, including a dog, a cat and a horse. In the Americas, bat bites are the most common source of rabies infections in humans.
“I think that, in our first-world environment, there are a lot of things people don’t know about rabies,”
Hutchison says. “We want everybody to see the importance of vaccinating their pets for rabies, but
they also need to know how to take care of themselves if an animal bites them. That’s the goal.
“We’ll be able to schedule every 15 to 20 minutes, so there will be plenty of appointment slots available,” Hutchison says. “Attendees will check in at the Veterinary Health Center front desk in Clydesdale Hall, and then be taken to an exam room, where the animal will get a brief exam, a rabies vaccination and some education tools to take home. The exam is a quick one to determine that the animal is healthy enough to receive the vaccine, and then we move on from there. If a longer exam is
needed, that will have to be scheduled for a later date.”
Con nued on next page >>>
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Rabies is a viral disease that causes inflammation of the brain in humans and other mammals. Rabies is spread when an infected animal scratches or bites another animal or human. An infected animal can also transmit rabies if its saliva comes into contact with the eyes,
mouth, or nose of another mammal.
The rabies virus travels to the brain by following the peripheral nerves. The disease can be diagnosed only after the start of symptoms, which usually begin with fever and tingling at the site of exposure. Further symptoms can include violent movements, agitation, confusion and fear of water.
Later, patients exhibit an inability to move parts of the body, followed by a loss of consciousness.
Once symptoms appear, the result is nearly always death. Only six people have survived a rabies
infection after showing symptoms.
The time between contracting the disease and the start of symptoms is usually one to three months;
however, this period can vary from less than one week to more than one year, depending on the distance the virus must travel along nerves to reach the central nervous system.
Rabies is present in more than 150 countries and on every continent but Antarctica. Vaccination and
animal control programs have decreased the risk of rabies in a number of regions of the world. Still,
in 2015, rabies caused about 17,400 human deaths worldwide. More than 95 percent of those
deaths occurred in Africa and Asia; about 40 percent of those deaths were children younger than 15.
Louis Pasteur, the renowned French biologist, microbiologist and chemist, developed the first successful rabies vaccine in 1885. According to the U.S. Centers for Disease Control, the most effective
way to prevent rabies in people is to vaccinate dogs.
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Executive Administrative Dean to Help Implement
Strategic Vision
Rusty Crawford, MPA, has joined the MU College of Veterinary Medicine
in the newly created posi on of execu ve administra ve dean.
As the CVM execu ve administra ve dean, Crawford will assist CVM
Dean Carolyn J. Henry, DVM, MS, DACVIM, by overseeing human re‐
sources, budget planning and development, technology, facili es, space
planning and u liza on, and cul va on and management of income‐
genera ng ac vi es. He will also lead the college’s eﬀorts in preparing
for the American Veterinary Medical Associa on (AVMA) accredita on
site visit in 2020.
“I hope to be the arms and legs of the dean in bringing forth the strategic
vision that the dean has in moving the college forward,” Crawford said of
his new role. “Part of this posi on’s responsibility is to act on Dr. Henry’s
behalf, so that’s going to take some me, really, to understand what her
vision is and the ini a ves that she would like to implement.”

Rusty Crawford

Crawford’s es to Mizzou date back to 1988 when he came to Columbia as an undergraduate and earned a
bachelor’s degree in biology and chemistry. He went on to earn a master of public administra on with an
emphasis in finance and human resource administra on at MU. He began his career at MU in 1991 in the
Psychology Department. He also worked for MU Direct and the School of Medicine before joining the UM
System Informa on Technology Division in 2004 as the senior business manager of finance and administra‐
on.
“I do have experience when it comes to facility management and revenue genera on,” Crawford said. “I tend
to be one of those folks who likes to think outside of the box when it comes to the business side of academia.
That’s one of the things that really excites me about this posi on, the fact that there are a lot of opportuni‐
es to look at diﬀerent revenue streams, not just what exists, but looking ahead.”
He iden fied the college’s recent purchase of the Veterinary Health Center at Kansas City Animal Emergency
Center as a source for new revenue. The Veterinary Health Center at Wentzville, which the college opened in
2011, also has the poten al to become more profitable, Crawford said.
Another avenue to increase revenue genera on that is worth exploring would be developing a veterinary
technician cer fica on program possibly through a partnership with an area community college. A technician
cer fica on program oﬀers an addi onal benefit of helping to fill a staﬃng shortage at the Veterinary Health
Center.
“It’s a win for us, and it’s a win for prospec ve technicians who can pursue their educa on while s ll being
employed,” he said.

Con nued on next page >>>
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In addi on to becoming well‐versed in the college’s opera ons and facili es, Crawford said his top priori es
for his first six months on the job include submission of the business plan for the proposed new Veterinary
Medical Diagnos c Laboratory (that would replace and add to the exis ng footprint) and dra ing an annual
report due to the AVMA Council on Educa on (COE). The AVMA COE is the organiza on that determines ac‐
credita on for veterinary schools and colleges. Accredita on is awarded for a period of seven years. The MU
CVM is due to go through the accredita on review again in 2020.
Crawford began his du es Aug. 27, and while it is somewhat daun ng, he said he is encouraged about this
new posi on and especially the people he has met.
“You can see the passion that the faculty and staﬀ have in the college. You look around and see that people
really like what they’re doing. That is exhilara ng. It’s not just a job. I’m picking up on that more and more.”
Crawford resides in Columbia and has three children. When he’s not working, his hobbies include listening to
music of almost all genres and watching movies. Of par cular note is his passion for the Motown sound and
more importantly his love of who he calls “the DIVA of divas,” Diana Ross. He admi ed he is quite the fan
having seen her countless mes in concert as well as personally mee ng her. He and his 15‐year old son, Ian,
have a trip to Las Vegas planned in November to see Ross at the Wynn ― front row center ckets, of course!
He also admires actress Sandra Bullock and recently watched the movie “Miss Congeniality,” which is among
his favorites.
“I want to be a rela onship builder when it comes to faculty and staﬀ. It’s not that there is a problem, but I
feel like there can always be improvement when it comes to those working dynamics. So I want to focus on
that. My leadership style has always been to be transparent, to really foster open communica on, oh, and
world peace!”
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Accident Claims Life of CVM Student
David Wayne Auxier, 25, of Columbia, Missouri, who was a third‐year student
at the University of Missouri College of Veterinary Medicine, passed away on
Thursday, Sept. 13, 2018, as the result of a vehicle accident.
A visita on will be held from 5 to 8 p.m. on Tuesday, Sept. 18, at the First Bap‐
st Church of Smithville, Missouri. A funeral service will begin at 11 a.m.,
Wednesday, Sept. 19, at the church.
Auxier was born to Douglas and Melissa (Davidson) Auxier on Nov. 15,
1992 in Liberty, Missouri. He and his sisters grew up on the Auxier family farm in rural Edgerton, Missouri. He spent as much time as possible
helping on the family cattle farm, which ultimately inspired his decision
to become a large animal veterinarian. After graduating from Smithville
High School in 2011, he earned a bachelor of science in animal science
from MU before being admitted to the CVM Class of 2020.
He met his future wife, the former Shannon Keith, when he was a sophomore in high school. The high school sweethearts were married on
June 11, 2016.

David Wayne Auxier

Auxier enjoyed hunting, fishing, boating, trapshooting, baseball, and fixing anything and everything
in the shop with his dad. He was a member of the Student Chapter American Veterinary Medical Association, MU CVM Bovine Club and was a lifetime member of the National Rifle Association.
He is survived by his wife, Shannon Auxier, and their beloved cat, Stanley; his parents, Doug and
Melissa Auxier; sisters, Jenny (Jeff) Walton and Jill (Landon) Hale; nephew, Connor Hale; grandmother, Joyce Davidson; father and mother-in-law, Kevin and Jocelyn Keith; sister-in-law, Kyleigh
Keith; other relatives and many friends.
He was preceded in death by his grandparents, Lavern and Loretta Auxier and Denzil Davidson.
The family wishes to establish a memorial fund in David Auxier’s name to fund scholarships for future MU veterinary students. Donations may be made to the David W. Auxier Memorial Scholarship
Fund.
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MU CVM Researchers Develop Gene Therapy Vector
in Quest to Conquer Devastating Childhood Disease
Monir Shababi, an assistant research professor in veterinary pathobiology,
and Chris an Lorson, College of Veterinary Medicine professor and associ‐
ate dean for research and graduate studies, have invested countless hours
during the past five years to solving a cruel medical mystery. A family who
has endured the agonizing ordeal of having two children born with the
same disease has invested funding for the research being conducted at
MU’s Bond Life Sciences Center.
The disease is called spinal muscle atrophy with respiratory distress,
or SMARD. SMARD is a progressive motor neuron disease that has
no treatment or cure. At least, not yet.
Shababi, PhD, and Lorson, PhD, and the Sims family — mother Jill,
father Eric, grandparents Grant and Patricia — have teamed up in an
effort to change that.
*****
The disease is so rare that it is largely unknown, even to most medical professionals. When you are the parent of a child with SMARD,
you are in a daily, nonstop, life-and-death struggle.

Meet the Sims family: mother, Jill Sims,
MD; daughter, Caroline; father, Eric, an
associate professor of economics at
Notre Dame; daughter, Molly; and
daughter, Catherine, who turned 5 in
August. Catherine is living with a rare
gene c disorder called Spinal Muscular
Atrophy with Respiratory Distress, or
SMARD. The Sims had another child,
Bobby, who was born in 2012 and died
of SMARD a er a month of life.

It is exhausting. It is frustrating. It is a battle that requires an endless
reserve of endurance and willpower. And, it requires cutting-edge,
scientific discoveries that are just coming to light at MU’s Bond Life
Sciences Center.
*****
Catherine Sims lives on a ventilator and needs around-the-clock care. Yet, now age 5, her life is a
victory.

“Our first daughter was born healthy, so we had no idea that we carried such a terrible disease,” Jill
Sims says. “Then, our second child, Bobby, — who is named after my dad — was born very small,
which was unusual given our family history, and he was very quiet as an infant. Those were the only
things I noticed. He was three weeks old and we were driving back from Thanksgiving at my parents’
house. I fed him and put him in his car seat. I checked on him 30 minutes later and he had died. He
had aspirated. The disease causes the diaphragm not to work, so he couldn’t breathe and eat at the
same time.”
Catherine Sims lives on a ventilator and needs around-the-clock care. Yet, now age 5, her life is a
victory.
“Our first daughter was born healthy, so we had no idea that we carried such a terrible disease,” Jill
Sims says. “Then, our second child, Bobby, — who is named after my dad — was born very small,
which was unusual given our family history, and he was very quiet as an infant. Those were the only
things I noticed. He was three weeks old and we were driving back from Thanksgiving at my parents’
house. I fed him and put him in his car seat. I checked on him 30 minutes later and he had died. He
had aspirated. The disease causes the diaphragm not to work, so he couldn’t breathe and eat at the
same time.”
Con nued on next page >>>
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Bobby Sims, born Oct. 31, 2012, died on Nov. 30, 2012. His death
was attributed to unknown respiratory failure, and he was considered a victim of Sudden Infant Death Syndrome (SIDS). Catherine
Sims was born in August 2013; her diagnosis came four months
later.
“I went on to have Catherine next, and then we knew something
was up,” Sims says. “Catherine was very similar to Bobby, very
small and very quiet. That, of course, led us to figure out something
was going on.
“In the period of time when Catherine was having problems and
was hospitalized but undiagnosed, Catherine had a test done that
put her group of symptoms into a specific category of neuromuscular diseases,” Sims says. “A good friend of mine Googled that category and the search produced a WordPress blog that Lisa Porter
Werner had contributed to.”
The blog contained personal stories of families who had children
with a disease named SMARD. The goal of the blog was to put
SMARD on the radar, for families who didn’t have a diagnosis and needed to find answers as well as find support.
Porter Werner had posted her own family’s story.

Despite requiring mechanical ven la‐
on and around‐the‐clock care, Cathe‐
rine a ends school, enjoys family
ou ngs and par cipates in ac vi es as
much as possible.

“My friend forwarded me Lisa’s particular story regarding
her two children with SMARD, and the story almost identically matched my own,” Sims recalls.
Porter had read extensively and combed the internet for
information and cases similar to those of her children. Porter eventually found a modicum of information about
something called SMARD, which had been diagnosed in
approximately 60 children.

Living with SMARD, a progressive motor neuron dis‐
ease, means Catherine needs 24/7 care from her
family and home‐health a endants.

“Lisa Porter’s blog contained the personal stories of families who had children with SMARD,” Sims recalls. “My
friend forwarded me Lisa’s particular story regarding her two children with SMARD, and the story almost identically matched my own.
“The Werner’s first daughter died at six weeks of age. It was called a SIDS case; she just died in her sleep,”
Sims says. “They had Silas, their son who is living with SMARD, shortly therea er and she put him in a sleep
study when he was three weeks old. She said, ‘No, my daughter didn’t just die. There was a reason.’ It turned
out that Silas was having major breathing problems during sleep.
“I was convinced a er reading about Lisa’s family that my two children had SMARD as well, and I asked Cath‐
erine’s doctors to test her for it,” Sims says. “Catherine’s test came back posi ve four weeks later.
Con nued on next page >>>
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A year or so later, I connected with Lisa through a Facebook group for families with children with SMARD. We began talking more, once my in-laws funded SMARD research at the Jackson Lab, and continued to talk once we
found out about Dr. Shababi’s paper that came out in
2016.”
*****
In order to know what SMARD is, it is important to know
what it is not. Despite the obvious similarities in name,
spinal muscular atrophy (SMA) and spinal muscular atrophy with respiratory distress have sharp differences.
Both conditions affect the lower motor neuron cells of the
spinal cord that control voluntary muscle activities like
walking, talking, breathing and swallowing. Both are
sometimes characterized as “like ALS in babies.”

The Sims sisters: Catherine, a SMARD survivor, with
older sister Molly and younger sister Caroline. Cathe‐
rine is standing with the aid of a device.

SMA, which can range from type 1-4, is caused by mutations in or the absence of the SMN1 gene.
SMA typically causes weakness in the core first and the baby or child may present as hypotonic, or
having low muscle tone — sometimes called floppy baby syndrome. Babies or children with SMA
may eventually develop respiratory compromise over time.
SMA is the leading genetic killer of infants; one in 40 people are carriers of SMA.
SMARD, in contrast, is extremely rare. The exact number of cases is unknown, but it has clearly occurred in more than the approximately 100 children worldwide who now carry that tragic diagnosis.
SMARD is branded an “orphan” disease, a term commonly applied to any debilitating medical condition that affects fewer than 200,000 Americans. There is little information and few resources available regarding SMARD.
SMARD is a genetic disease, caused by mutations or loss of the IGHMBP2 gene, Immunoglobulin
MU-binding protein 2. The condition is inherited in a recessive pattern, meaning both parents must
be carriers of the gene mutation and each parent must pass along a copy of the mutation in order for
the child to be affected. In essence, every time two carriers have a baby, there is a one in four
chance their child will be affected.
Onset of the disease usually occurs suddenly, in what seems to be an otherwise healthy baby, typically between 6 weeks and 6 months of age. Once the diaphragm is paralyzed, the infant must depend on their accessory muscles to breathe. These muscles also weaken as the disease progresses, until the child needs mechanical ventilation.
Many children die in the first year of life, often in their sleep or from a respiratory illness. Past the
age of 1 year, almost all children living with SMARD require a tracheostomy, a ventilator and a
wheelchair.
Simply put, SMA usually presents as a hypotonic or “floppy” baby who gradually develops respiratory distress. SMARD presents as a baby in respiratory distress who gradually becomes hypotonic.
Con nued on next page >>>
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SMA and SMARD share a similarity in that both are monogenic disorders, conditions caused by mutations or loss of a single gene. Shababi and Lorson have an established history of working with
SMA. Now, their focus is SMARD.
*****
“In 2009 and 2010, a lab at the Ohio State University used a viral vector to introduce the SMN gene
in SMA mice,” Shababi, the CVM researcher, says. “The viral vector does not contain the necessary
genes required for the virus to cause infectious disease. You can replace viral genes with the specific gene you want and keep only the part of the virus that is required to enter the body, find its receptor and produce the desired protein from the gene it carries.
“They (researchers at Ohio State) put a human SMN gene into a viral vector — adeno-associated
virus 9 (AAV9) — that has the potential to pass the blood brain barrier in humans. This virus has the
capability to enter into the brain, the spinal cord, muscles and peripheral organs,” Shababi continues. “The AAV9 virus carrying the SMN gene was injected into SMA mice. They were able to rescue
the affected mice. That was a huge step toward treating SMA. That vector is currently in Phase 2
clinical trials with AveXis/Novartis.
“With SMARD, there is also a single gene involved in the disease — the IGHMBP2 gene,” Shababi
continues. “So, we took a human IGHMBP2 gene, in the form of cDNA, and placed it into the same
AAV9 vector and injected it into the brain of SMARD pups that were 2 days of age. Our virus did the
job and the SMARD mice were cured.”
*****
“Dr. Shababi posted a paper, I believe in March 2016, that reported the results of her work on
SMARD,” Sims says. “Lisa found the paper and contacted Dr. Shababi and had a wonderful reception. They had several very long conversations about what Monir was doing, what she had already
been doing, and they immediately had a strong connection.
“Dr. Shababi was very personable over the phone, and was very passionate and very approachable
about her work,” Sims relates. “Sometimes, it’s hard to get ahold of people, but Monir answers her
own phone, and she was very clear with Lisa about what had already been done, which was pretty
cool for us because we didn’t know — we didn’t realize how much work Dr. Shababi and Dr. Lorson
had already done on SMARD. We were impressed by how much of a handle they already had on
the disease. They were ahead of the game. That was great news for us on the family side; at the
time, we were aware of only one other lab in the country — the Jackson Lab in Maine — doing work
in this area. We couldn’t believe that, wow, there’s a second lab and they are already in gear, they
already have a lot of good things going.
“Then, Lisa got me in the loop with Monir, and I talked to her a few times,” Sims continues. “They
were having a funding issue, which is not surprising because of how rare the disease is. When we
first learned about the work being done at the Jackson Lab, my in-laws agreed to fund SMARD research at Jackson. After learning what Dr. Shababi and Dr. Lorson were doing, I talked to my in-laws
again and asked if they would be interested in funding Monir’s research. My father-in-law and I had a
few conversations with Monir and Chris Lorson, and then my in-laws decided to do another fund, this
time at Missouri, that started this past December.”
*****
Con nued on next page >>>
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“If you look back a number of years, there has been a gene therapy on the translational side that has
had exceptionally powerful results in SMA,” says Lorson. “AveXis now has a Phase 2 clinical trial going for their gene therapy product, which has the potential to be very impactful. It has demonstrated
efficacy in SMA, but also provides an important proof of principle for gene therapy as a whole. So, it
was really exciting to know that there’s only one gene responsible for each of these horribly devastating diseases, SMA and SMARD. It allows you to consider following a similar path. Knowing that,
Monir started developing a project that was gene therapy, gene replacement for SMARD.
“Whenever I talk about this, I give about 110 percent of the credit to Monir,” Lorson explains. “Monir
has really been the driver of this entire project. Originally, I said, ‘Monir, I’d really like you to develop
this gene therapy for SMARD, I think it’s a really exciting area of research. I’ll check back in about
six months.’ When I did, we had the mice, we had the vector and she was doing the experiments.
That’s exactly the kind of gumption that you hope to find. She did all of that. My role was to say,
‘Good job, Monir!’
“She was the first author on an important paper in Molecular Therapy published in 2016,” Lorson
continues. “Based upon that, and the level of excitement, people found her. Through Facebook and
Facebook friends, they started to communicate back and forth. Monir is driving it. Monir is doing it.
“AAV9 is in clinic for a number of other diseases, but every time you put a new gene in, you have to
go through the Food and Drug Administration,” Lorson says. “That’s why the process isn’t as simple
as it might appear to be. Every single time you change that vector — that gene delivery vehicle —
you have to get it approved.”
*****
“My in-laws have been very generous, but you need a lot of capital to do this research,” Jill Sims
says. “SMARD is so rare that progress will probably come only from academic research. You really
need a lot of support and you need a lot of funding from various sources. Right now, our life continues the same. It’s great that everybody is doing this great research, but you need so much more for
a cure. That’s what everybody wants; we want our kids to be normal.
“A day in the life of someone with SMARD is very difficult,” Sims says. “There’s a lot that has to be
done to have a normal life, and there are a lot of obstacles to that, so you’re constantly trying to
overcome those.
“This disease is devastating,” Sims continues. “It can take away every basic human function: the
ability to sit, crawl, stand, walk, talk, swallow, feed oneself, clean oneself, use writing utensils and so
on. The disease also makes the person more likely to have respiratory problems since they can’t
breathe or even cough on their own. It is hard as a parent. Every day we live with the potential fatality of this disease. If their trach tubes come out, they cannot breathe. These trachs sit in their windpipes, held in by ties, like a tight necklace. It is not secure.
“You may go months without anything happening then, all of a sudden, it’s coming out. When that
happens, she may only have 60 or so seconds to live,” Sims says. ”You have to have someone always watching them, either a specially trained nurse or a parent, who is a trained caregiver.
“That’s the hard part that we always live with,” says Sims. “Yes, she looks good, and she goes to
school, and she’s in activities, to some degree. We adapt everything so she can do as much as possible. But, she is living with a fatal disease that is non-treatable. We basically just manage her symptoms. We know very well that we could lose a second child. That’s what is hardest on us. Even
though there are these great advances, she is alive because of amazing machines. Every day presents the chance that she could die.
Con nued on next page >>> 34

“When we take Catherine places, there are always at least 10 machines that go with her,” Sims
says. “Everything just takes longer. We have a special van with a lift, because she’s in a wheelchair.
You are in the thick of trying to make what is not normal to be normal.
“You can’t just pick up your child and go, you can’t feed them a different way, or put a different outfit
on them,” Sims continues. “Those are the silly things I took for granted having had a healthy child
before. I just did her hair, brushed her teeth, and put her in whatever, and fed her whatever I wanted.
Catherine cannot do that. It’s the small things that you take for granted, and there are so many
‘small’ things. We are fortunate to have excellent in-home nursing care, but this also means that my
husband and I have had to sacrifice a lot of our privacy. And, I’ve had to give up a lot of my mothering, because I have someone else that always needs to know what I’m doing. That’s hard.
“So, we want a cure,” Sims states. “We are all in. We are always fighting the disease. Our goal
would be to have a cure as fast as possible, because the older the kids get, the less chance you
have of curing them. This is a neurologic disease; it is hard to get those nerves back. We realize that
our kids may be too old. Catherine will be 5; Lisa’s Silas is 8 or 9. They’re kind of old. The ideal time
would be right at birth or shortly thereafter. So, that’s what we want. We want the big places — the
big funding sources — to realize how important this is, even though it affects only a small number of
people.”
*****
“Our gene therapy vector is a very powerful tool,” Lorson says. “It is early days, in terms of trying to
push it to the clinic, but we’re trying to do all the important pre-clinical questions.
“There are a number of questions you have to ask,” Lorson continues. “When do you deliver that
kind of vector? Does it work only if you do it right at birth, before disease develops? Can you correct
the disease, in other words, once the research animals have the disease, can you bring them back
to more of a normal state? Or, once that happens, is it just too late for something like gene therapy?
We want to deliver what they want to see, in terms of working hard and getting results out. That is
what we are trying to do.
“I want to say, ‘Thank you,’ in the biggest way possible to the Sims family,” Lorson says. “Their generosity is really amazing. We consider this an exceptional honor. We want to be the best stewards
they could possibly find, of their trust and of their funds. People go out and raise these funds — in
some cases, through car washes and bake sales — so you have to put a particularly high value on
those dollars. My fondest hope is that we do that every day.”
If you would like to help in the battle against diseases that could someday be relieved through gene
therapy, please visit this page. (Link: https://mizzougivedirect.missouri.edu/Item.aspx?item_id=505)
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George Jury is CVM 2018 Alumnus of the Year
George Jury, DVM, the last member of the University of Mis‐
souri College of Veterinary Medicine Class of 1962 s ll prac‐
cing veterinary medicine, is the college’s 2018 Alumnus of
the Year. Jury was honored during the college’s Alumni Reun‐
ion Weekend held Sept. 21‐22.
CVM Dean Carolyn J. Henry, DVM, MS, DACVIM (Oncology)
introduced Jury and read an excerpt from a le er submi ed
by one of his nominators whom Jury had mentored: “He
taught us that this is a noble profession and one to be taken
seriously. He taught us to treat our pa ents kindly and to
treat their owners pa ently. He taught us that cleanliness and
thri in prac ce were wise virtues and he taught us that he
cared about us.”

George Jury, the CVM 2018 Alumnus of the year
speaks about the influences, posi ve and nega ve,
that aﬀected his decision to become a veterinarian.

Raised in Texas and Stockton, Missouri, Jury began his profes‐
sional career with the United States Department of Agriculture
before accep ng a posi on in general prac ce in Mason, Texas,
in 1963.
He has been a resident of Lubbock, Texas, since 1964, and es‐
tablished a solo companion animal prac ce, the Southwest Ani‐
I
mal Clinic, there in 1967. He built a new clinic in 1975, and won
a Veterinary Economics award for its design. He has contribut‐
CVM Dean Carolyn J. Henry with Alumnus of the Year,
ed to organized veterinary medicine, serving the South Plains
District of the Texas Veterinary Medical Associa on as director George Jury.
in 1967. He was elected chairman of the Texas VMA Board of
Directors in 1980 and served as president in 1986. He is a char‐
ter member of the Texas Academy of Veterinary Prac ce.
He was also a founding member of an emergency clinic, which
brought together the talents of the community’s local prac ‐
oners to provide con nuous veterinary care. This resource
proved instrumental in saving countless lives of dogs stricken
by a Parvo virus epidemic that swept across the country.
In accep ng his award, Jury thanked fellow Class of ’62 class‐
Senior Director for Advancement Janie Harmon wel‐
mate C.N. Cornell and his wife, Connie, and Joyce Taylor, the
come a endees to the Alumni Reunion Weekend
widow of classmate and long me CVM supporter Richard Tay‐ banquet and oﬀers and update on upcoming college
lor, for a ending the reunion banquet. He also spoke about the events.
influences that had mo vated him to go into veterinary medi‐
cine, beginning with his mother’s compassion for animals. He
recounted when a family dog was injured in a mowing accident
and how he had helped his mother treat the dog’s wounded leg.
Con nued on next page >>>
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“Mothers in the old days had to be the nurse and caretaker
as well, because there wasn’t much human medical care ei‐
ther, much less veterinary care,” he said.
His parents were farmers and as a youth he raised and
showed calves and pigs, experiences that also served as an
influence in his choice of profession. When the family moved
from Texas to Missouri before Jury’s sophomore year of high
school, he met a voca onal agriculture teacher whom he ad‐
mired and was toying with the idea of following in his men‐
tor’s footsteps.
“Mothers in the old days had to be the nurse and caretaker as
well, because there wasn’t much human medical care either,
much less veterinary care,” he said.
His parents were farmers and as a youth he raised and showed
calves and pigs, experiences that also served as an influence in
his choice of profession. When the family moved from Texas to
Missouri before Jury’s sophomore year of high school, he met
a voca onal agriculture teacher whom he admired and was
toying with the idea of following in his mentor’s footsteps.

Following brunch with re red and ac ve faculty, CVM
alumni had an opportunity to take a ride with the
CVM mules, Tim and Terry.
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However, following high school gradua on, he le Missouri,
The college hosted a tailgate before the football
which was in the midst of a devasta ng drought, and returned game against Georgia.
to Texas to work on a dairy farm in an eﬀort to earn some
money to supplement the Curators Scholarship he had been
awarded to a end the University of Missouri. One day, while
the dairy owner was out in the field, the local health inspec‐
tor, who was a veterinarian, visited the property and berated
Jury about a malfunc oning sep c tank. He said that served
as a nega ve influence, but also helped steer him toward his
profession.
“That made me decide, a veterinarian ought not to be like
that.” Jury said the encounter made up his mind to pursue
pre‐veterinary studies when he arrived at Mizzou, and to al‐
ways be careful in how he spoke to young people.

Members of the CVM Class of 1968 gathered at Ston‐
ey Creek Hotel and Conference Center for a reunion
dinner.

Jury spoke of posi ve mentors too, including the faculty at the
CVM who oﬀered him a topnotch educa on. He also spoke of mee ng his wife of 60 years, Pat, when they
both worked at the MU Student Union cafeteria.
“She’s probably the most important posi ve influence in my life,” he said.

Con nued on next page >>>
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The announcement of the Alumnus of the Year award was made during the college’s reunion banquet held in
the Adams Conference Center. The following morning, alumni were invited to have brunch with re red and
current faculty members, tour the Veterinary Health Center and ride in the CVM Mule Team Wagon. A tail‐
gate party was also held at the college before the football game against the Georgia Bulldogs.
The Class of 1968 held a 50‐year class reunion dinner on Sept. 22 at Stoney Creek Hotel and Conference Cen‐
ter. The surviving members in a endance held a memorial ceremony for classmates who had passed on and
shared tales of their own careers and accomplishments.
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The D.V.M. – The Dean’s Video Message
(September 2018)
Link:
h p://cvm.missouri.edu/the‐d‐v‐m‐the‐deans‐video‐message‐september‐2018/

View the archive:
h p://cvm.missouri.edu/the‐d‐v‐m‐the‐deans‐video‐message/
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CVM Celebrates the Silver Anniversary of Clydesdale
Hall
The University of Missouri College of Veterinary Medicine
ushered in Alumni Reunion Weekend Sept. 21, 2018, with a
Clydesdale Hall 25th anniversary celebra on. Clydesdale Hall
was completed in early 1993 and dedicated on April 3 of that
year. It was built to house the CVM’s Veterinary Medical
Teaching Hospital, where third‐ and fourth‐year veterinary
students acquire hands‐on clinical experience. The teaching
hospital was renamed the Veterinary Health Center in 2015
and comprises the Equine, Food Animal and Small Animal
hospitals.
CVM Dean Carolyn J. Henry, DVM, MS, DACVIM, welcomed
the audience to the celebra on. She thanked donors who
had made the construc on of the facility possible, including
Virginia and August Busch III, the Anheuser‐Busch Founda‐
on and Hills Pet Nutri on. She also recognized Margaret
Niemeyer, the widow of former associate dean for academic
and student aﬀairs Kenneth Niemeyer, who is credited with
spearheading the eﬀort to raise private support to build
Clydesdale Hall and overseeing its construc on.

MU College of Veterinary Medicine Dean Car‐
olyn Henry discusses the number of animals
that have been treated since Clydesdale Hall
opened its doors, as well as the variety of
species, including cats and dogs, horses and
mules, cows and pigs, pelicans, eagles and
owls, as well as camels, gers, elk, and even
zebras.

Henry thanked the faculty and staﬀ who have kept the VHC
running and maintained the facility for the past quarter‐
century and recognized those present who had been em‐
ployed at the hospital when it opened and remain on the job
25 today.
She also read a note from Ron Haﬀey, who was the hospital
administrator when Clydesdale was constructed. Haﬀey is
re red and was unable to a end the anniversary celebra‐
on. In his le er he recounted the challenge of overcoming
an unexpected $1 million cut to the facility’s an cipated
budget. “Since we didn’t want to cut brick and mortar, the
decision was made to cut the equipment budget by this
amount,” Haﬀey’s recalled. “This was very discouraging to
the faculty because much of our then current equipment
was out of date.

Veterinary Health Center Director David Wil‐
son visits with Melinda Cartwright, wife of the
MU chancellor at the anniversary celebra on
for Clydesdale Hall.

“We became aware of an HCA hospital in Hun ngton, West Virginia, which was conver ng its surgical space
to one to address drug addic on withdrawal and psychological services. Dr. (Jim) Creed and I visited and took
pictures and discussed removal op ons. If MU would disconnect and remove the equipment, we felt we
could get the equipment for 10 cents on the dollar. We convinced Dean (Robert) Kahrs, and the director of
procurement, to let us spend $100,000. We worked with the Columbia Public Schools Career Center Truck
Driving School to send a truck and driver to Hun ngton and back for the grand sum of $750. We also rented a
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large box truck and two of our staﬀ and I drove that to Hun‐
ngton. A few days later we returned with surgical lights for
six of our ORs, three large sterilizers for Central Supply, anes‐
thesia machines, instrument tables and many other items in
two truckloads.
“I think this is a good example of how the Veterinary Health
Center has had to be and remain crea ve to stay viable,”
Haﬀey wrote.
Henry also introduced MU Chancellor Alexander Cartwright,
PhD, who complimented the VHC team for their ability to get
the job done, and for the college’s reputa on around the
state.

MU Chancellor Alexander Cartwright greets the CVM
Mule team during the Clydesdale Hall 25th anniver‐
sary celebra on.

“You should feel good about all of the great work that you
have done for all of Missouri,” he said. “It’s actually a pleas‐
ure to be out there and be able to talk to people about
what’s going on here.”
David Gourley, DVM, a member of the CVM Class of 1993,
compared the facili es from his me in school, when the
small animal emergency and cri cal care service operated out
of a facility that was “the size of a big closet,” and equine care
took place at Middlebush Farm, south of Columbia, to today.

Professor F. A. (Tony) Mann, director of Small Animal
Emergency and Cri cal Care Services, shares a laugh
with Barbara Levy, a VHC client and supporter of the
college.

“From the food animal perspec ve, I think there’s a huge up‐
grade in safety and security,” he said, adding that having the
equine hospital in the same facility with the other services fa‐
cilitates collabora on that results in superior pa ent care.
Veterinary Health Center Director David A. Wilson, DVM, MS, DACVS, also addressed the group, thanking the
private individuals who had given to the construc on of Clydesdale Hall and discussing the growth in case‐
load — par cularly in small animal specialty care, as well as in revenue, the number of faculty and students,
and the facility itself since the doors opened. Remodeling and expansion projects have included an ambulato‐
ry vehicle building, a suite to house a 3‐T MRI, a CT‐PET suite and the Mo on Analysis Laboratory.
Jane Ebben, RVT, VTS, a technician in the Equine Hospital, joined the college shortly before Clydesdale Hall
opened and spent her first few weeks on the job running back and forth between the clinic at Middlebush
Farm and the new hospital. She credited her colleagues and the teamwork she enjoys as the reason she has
stayed in her posi on for more than 25 years. In addi on to enjoying her work with clients and pa ents, she
commended the college’s students.
“I enjoy working with our students, and I do believe that what we teach our students is very good, lots of
hands‐on stuﬀ, and we spend a lot of me with them,” she said. “I think we graduate very good doctors.”
Con nued on next page >>>
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CVM Class of 2020 Celebrates the Start of Clinics
The University of Missouri College of Veterinary Medicine celebrated the
Class of 2020’s transi on into clinical rota ons during the annual White Coat
Ceremony, held Oct. 14, 2018, at the Missouri Theatre in Columbia, Mis‐
souri.

MU CVM students spend the first two years of their professional curriculum learning the basic sciences needed to
practice veterinary medicine. They then spend 19 months
in the clinical portion of their training during which they rotate through a series of required courses and electives.
Under the supervision of clinicians, they work in the Veterinary Health Center’s Small Animal, Food Animal and Equine hospitals and the Veterinary Medical Diagnostic La- Amber Hegeman coats her husband, James, during
the College of Veterinary Medicine’s 18th Annual
boratory, as well as undertaking preceptorships in private White Coat Ceremony.
practices or with public agencies on their way to completing their doctorate of veterinary medicine.
The 113 members of the class selected a family member,
friend or mentor to present the laboratory coat they will
wear during some of their clinical rotations.
CVM Dean Carolyn J. Henry could not attend this year’s
ceremony, but recorded a video greeting for the event.
“Regardless of whether your work uniform remains a white
coat, or becomes coveralls, scrubs, a military uniform, or Sarah Rutherford asked her grandmother, Jerry
even business attire, it’s truly an exciting time to be a vet- Brand, to present her white coat
erinarian,” Henry said. “Our role in animal, human, and
environmental health has never been more important than
it is today and that role changes and expands every year.
I’d encourage each of you to be ready to embrace change
and the opportunities that change presents. Remember,
every good thing that has ever happened in your life happened because something changed.
“The White Coat Ceremony represents a change — the
educational transition for your Class of 2020 from a predominant emphasis on veterinary basic sciences into clinical training,” she continued. “As part of your clinical experiences in Clydesdale Hall and in the hospital, public and Cindy Penrod, DVM, president of the Missouri Veteri‐
nary Medical Associa on, presents a lapel pin to Kelly
farm settings outside of the CVM, you will also become
Bosco.
the ambassadors for our college and of our profession.
Never lose site of the importance of this role.”
Associate Dean for Student Affairs Angela Tennison, DVM, who served as the master of ceremonies, reminded the students that they now are closer to the end of their professional curriculum than
the beginning.
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fter introducing the platform party, Tennison invited audience member Jenny Walton to the podium. Walton is the
sister of David Auxier, a member of the class who passed
away on Sept. 13, 2018, as the result of an accident. Walton addressed Auxier’s classmates on behalf of the family. Tennison then presented a white coat to Auxier’s widow, Shannon, and his father, Doug.
Following the presentation of white coats to the class
members, John Dodam, DVM, MS, PhD, chairman of Veterinary Medicine and Surgery Department, welcomed
CVM Class of 2020 President Aus n Sherman gives
them across the parking lot.
the response on behalf of his classmates.
“I get to welcome you to that portion of your training
where the application of science to clinical medicine becomes part of your daily life,” Dodam said. “Where medical decision-making involves an understanding of animal
physiology and pharmacology, and where an understanding of human psychology is pretty important too.”
Class President Austin Sherman provided the response
on behalf of the class and thanked faculty, family members and classmates for getting the group to the half-way
point of their professional curriculum.

Associate Dean Angela Tennison presents a white
coat to David Auxier’s widow, Shannon, and his fa‐
ther, Doug.

“On a personal note, one example I have noticed of us
being there for each other is through those tough exam
weeks,” Sherman said. “I cannot name the number of times my classmates have helped me survive
a tough exam week by sharing study guides, answering questions, or what we have recently named
“Information Brain Dump” at 5 a.m. in the comment section on our class Facebook page. Then there
was the simple phone calls from or to our support network: moms and dads, grandmothers or grandfathers, family members or mentors, that provided that little extra encouragement when we needed it
most.”

The Class of 2020.
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Black Cats and Howling Dogs: Halloween Hazards
for Pets
Halloween is a time for people to eat, drink and be scary, but it can turn truly frightening for pet owners. Two MU College of Veterinary Medicine (CVM) faculty members offer tips on how to minimize
the trouble that treats, visitors and costumes can bring to pets.
“The best way to avoid pet injuries at Halloween is to make preparations and take general precautions,” says Elizabeth Easley, DVM, a clinical instructor with the Small Animal and Emergency Critical Care Section. “Keep your pets indoors in a safe place. Make sure that dogs and cats can’t dart
out the front door when you open it for trick-or-treaters. If a dog gets frightened and runs out of the
house, it could be hit by a car, which might necessitate coming in for an emergency visit or, potentially, a hospital stay or even surgery.
“If you have a pet that is fearful of the doorbell, or of people in scary costumes coming to the door,
keep the pet in their kennel, or in a back bedroom or somewhere safe for them, away from the noise
and activity,” Easley says. “It may be comforting to have the TV or some white noise on, and have
their favorite bed or blanket so they have some comfort items that make them feel more secure.
Don’t leave pets out in the backyard by themselves, where they might get lonely, scared, or accidentally get loose.
“If you are taking your pet with you as part of trick-or-treating, make sure they stay on a leash and
that they have a collar with their identification,” Easley says. “Make sure their identification is correct
with your current address and phone number, so if they do happen to get away from you, it’s easier
to get them back.
“If you’re putting a costume on your pet, make sure you try it on them in advance of Halloween, and
that it’s not restrictive for them. It should not limit their ability to breathe, see or move,” Easley advises. “Make sure they are safe and feel safe. Some pets get so anxious, they may even benefit from
anti-anxiety medication. With the constant ringing of the doorbell, and strangers in costumes, just do
some advance thinking about your own pets and things you can do for their safety.
“If a dog ingests foreign material — by chewing up a costume, mask, makeup or home decoration —
that could result in just a really bad upset stomach with vomiting and diarrhea, or a foreign-body obstruction that could require veterinary care,” Easley says. “Glow sticks could be a potential hazard
for a pet around Halloween. These might be used as a costume prop or for guiding kids around the
neighborhood. Dogs might think they look like chew toys. While not technically toxic, if a dog bites
into a glow stick, the material inside could be really irritating, make them paw at their face, drool a
lot, or even foam at the mouth.
Toxic is the raison d’être and second language of Tim Evans, DVM, PhD, DACT, DABVT, associate
professor in the Department of Veterinary Pathobiology, and Toxicology Section head of the CVM’s
Veterinary Medical Diagnostic Laboratory.

Con nued on next page >>>
44

“Probably the primary toxicant for our small animals at Halloween is going to be the various types of
chocolate,” Evans says. “The toxic compounds in chocolate are what we collectively call methylxanthines, which include theobromine, theophylline and caffeine. All of those, for the most part, cause
nervous stimulation or excitation. They can also potentially cause abnormalities with cardiac arrhythmias, or the way the heart beats. Those are the big risks associated with chocolate.
“Theobromine, probably the most toxic compound, has about an 18-hour half-life,” Evans says.
“What that means is that it keeps circulating in the body, so if an animal gets a huge dose of chocolate, it may be three to four days before the animal is completely normal again.
“The important thing about chocolates is the varieties we have: white chocolate, milk chocolate, dark
chocolate, cocoa powder and baking chocolate,” Evans says. “White chocolate, essentially, is just
sugar with minimal cocoa solids in it. Milk chocolate is when we start seeing enough that it could be
a potential problem. A half-ounce of milk chocolate per kilogram of body weight, you’re going to get
some very early signs. When you start getting up to 1 to 2 ounces of milk chocolate per kilogram of
body weight, that’s when we’re going to start to potentially see some more serious signs. Dark chocolate has several times more methylxanthines than milk chocolate. Cocoa powder and baker’s chocolate have roughly 10 times the amount of methylxanthines of milk chocolate.
“Every year at Halloween, I get at least one call from somebody where a dog has died or is very
sick, and they wonder if the animal got into enough chocolate to harm it,” Evans says. “It doesn’t
take very much. You think about a big dog eating a little chocolate, maybe that’s not going to be a
big problem. If a big dog eats a whole bag of those fun-sized bars, however, that could be a problem. When we talk about toxicology, the dosage makes the poison.”
According to Easley, an emergency and critical care veterinarian, the problem with the bag of bars is
not just the candy. “Pets don’t always discriminate between the candy and the wrapper,” Easley
says. “A bunch of candy wrappers can potentially cause an obstruction, which can necessitate medical care and treatment, potentially including surgery.”
Evans wants to remind pet owners of a danger beyond chocolate.
“Now that a lot of products are moving away from sugar, another potential concern is xylitol, one of
the more common sugar substitutes,” Evans says. “Xylitol can be very toxic to dogs. It can cause
dogs to become hypoglycemic, or having low glucose in the blood. It can even cause problems with
their liver. So, the big thing is to keep human treats out of the reach of pets.”
That is a caution that Easley echoes.
“Don’t leave candy unattended around your pets,” Easley says. “If you have kids, talk to them about
not sharing candy with the pets. If you want your pet to be able to enjoy the holiday alongside you,
or the kids really want their pets to be able to do something to celebrate as well, purchase pet treats
ahead of time,” Easley says. “They can have something special that they will enjoy, and it’s something that is not dangerous to them. As always, if pet owners have any questions, they should call
their veterinarian for advice. The emergency and critical care service here at Mizzou has doctors
and staff available to help you and your pet 24 hours a day. We wish you and your pets a safe and
happy Halloween.”
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CVM Researcher Uses Plasticity to Combat Neurodegenerative Diseases
Heraclitus, a Greek philosopher who predated Socrates, famously said,
“Change is the only constant in life.” The truth of this paradox is found
throughout the biological world. Organisms adapt to changes in their en‐
vironment, or even diﬀerences between their various habitats.
Plas city is the modern byword for this quality of being readily molded or
changeable.
“Plas city is when you’re exposed to something again and again, over
me, you’re going to start to adapt to it; you’re going to develop plas ci‐
ty,” says Nicole Nichols, PhD, a researcher and assistant professor in Bio‐
medical Sciences at MU’s College of Veterinary Medicine (CVM).
“It’s like when you go to the gym for the first me,” Nichols explains.
Nicole Nichols
“You’re gung ho, you want to get in shape, but the next day you can
hardly walk because you’re so sore. But then, two weeks later, you’re
feeling pre y good, you’re ge ng into be er shape. That’s an example of plas city. Repeated over me, it
will lead to a long‐las ng change.”
Nichols is conduc ng research that focuses on plas city as a way to influence interac ons in the neural sys‐
tem to combat terrible diseases that can rob you of your ability to speak, eat, move, breathe, live.
Respiratory failure is o en the cause of death in neuromuscular disorders and neurodegenera ve diseases in
which there is significant motor neuron loss. There are currently no treatment op ons that significantly and
consistently improve ven la on in any of these disorders.
With help from a Missouri statewide funding mechanism called the Spinal Cord Injury and Disease Research
Program (SCIDRP), Nichols’ lab is working to harness the central nervous system’s natural ability to develop
respiratory plas city in order to combat diseases that can rob people of the bodily func ons necessary for
life.
“They fund two diﬀerent kinds of research: spinal cord injury that results in any kind of trauma to the spinal
cord and diseases that occur in the spinal cord,” Nichols says. “There is a list of diseases that qualify, but it
has to be in the spinal cord.
“Other things about the SCIDRP funding that stood out to me were the disease processes of the spinal cord,
focused on motor neurons,” Nichols says. “We are u lizing our unique model of motor neuron death in the
spinal cord, which has targeted respiratory motor neuron death to aﬀect respiratory motor behavior, to de‐
termine the mechanisms that underlie plas city in those motor neurons, in order to try to target a therapy.
These are the goals of our SCIDRP‐funded study.”
Con nued on next page >>>
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*****
The Nichols’ lab focuses on motor neuron death that occurs in diseases and disorders, which includes amyo‐
trophic lateral sclerosis (ALS), a progressive neurodegenera ve disease that aﬀects nerve cells in the brain
and the spinal cord. ALS was discovered in 1869 — almost 150 years ago — but, according to the ALS Associa‐
on, the prognosis for anyone diagnosed with the disease is the same now as it was then — death in an aver‐
age of two to five years.
Between 5 to 10 percent of ALS cases are hereditary; the rest occur for unknown reasons. Smoking, being
male, white and older than 60 are the most closely associated risk factors for the general popula on. For
some reason, military veterans — regardless of service branch, theater, conflict or peace me service — have
a 60 percent higher risk of developing ALS than the general popula on.
ALS is also known as Lou Gehrig’s disease, a er a renowned New York Yankees slugger and first baseman
whose diagnosis introduced America to the disease in 1939. The robust baseball star died less than two years
later at age 37.
*****
“Most people who are diagnosed with ALS die of respiratory failure,” Nichols says. “But, they don’t have just
respiratory failure. They may have problems walking or problems swallowing — there are a myriad of prob‐
lems going on, not just issues with breathing. During my postdoctoral work at the University of Wisconsin, I
wanted to look only at breathing and determine if we could improve it in an ALS gene c rodent model. How‐
ever, when you are giving a systemic therapy to the gene c rodent model of ALS, there is no way to know if
you are targe ng just one region, in other words, you don’t know if just breathing is aﬀected or if locomotor
ac vity is aﬀected, for example.
“That’s why I developed the model we’re working with here at Mizzou, which was the basis of my first Na‐
onal Ins tutes of Health funding,” Nichols con nues. “I was funded by a K99/R00 Pathway to Independence
Award the first three years I was here. The basis of that funding was to develop this inducible model and start
to figure out if it is similar to other rodent models of neurodegenera ve disease or not. In general, we ask if
our inducible model induces motor neuron death, and is it targeted and specific, so that we can develop tar‐
geted therapeu cs?
“The focus of my current research program is to understand underlying mechanisms of plas city following
motor neuron death to ul mately preserve or restore breathing and swallowing func on,” Nichols con nues.
“In our SCIDRP‐funded study, our goal is to understand if harnessing an underlying pathway required for plas‐
city, in combina on with exposure to daily acute intermi ent hypoxia (therapeu c bouts of intermi ent
oxygen deficiency), preserves or restores respiratory motor output and overall breathing in a novel model of
respiratory motor neuron death,” says Nichols, a 2016‐2017 par cipant in MU’s Faculty Scholars Program.
Nichols also received the American Physiological Society’s pres gious Giles F. Filley Memorial Award for Ex‐
cellence in Respiratory Physiology and Medicine in 2015, and was a Parker B. Francis Fellowship in pulmonary
research recipient, 2011‐2014.
*****
Con nued on next page >>>
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When I was in high school, I had a grandmother who developed COPD — Chronic Obstruc ve Pulmonary Dis‐
ease — so I started to become really interested in how that happens, how you control that, and what it is
that goes wrong,” Nichols says. “I just didn’t know much about it, so I was really interested in working on that
for my PhD. Wright State had a biomedical sciences PhD program, which allows one to get broadly trained
while also specializing in diﬀerent things. Neuroscience was one of those things. That appealed to me, so
that’s the path I took.
“In the work we did there, not only did we characterize the part in the brain stem that has a role in control‐
ling breathing, but we also started to look at how adapta ons to certain things can change the neurons that
are responsible for sensing changes to help us breathe,” Nichols says.
“During my PhD work, I exposed our lab animals to a simula on of what you would see at high al tude,”
Nichols says. “What we saw was that the individual neurons started to develop plas city in response to that
exposure. I didn’t really know much about plas city, so I started to get excited about that and wanted to
learn more about it — and not just how it works, but how it changes in disease states.
“High al tude is more like a physiological response, but I was also interested in what the pathophysiological
response is. That’s when I decided to do my postdoctoral training at the University of Wisconsin, to learn
more about plas city in the face of disease,” Nichols says.
Pathophysiology is a convergence of pathology — condi ons observed during a disease state — with physiol‐
ogy, the processes or mechanisms opera ng within an organism. Pathology describes the abnormal or unde‐
sired condi on, whereas pathophysiology seeks to explain the func onal changes that are occurring within
an individual due to a disease or pathologic state.
Nichols moved to Madison to begin postdoctoral work with Gordon S. Mitchell, PhD. Mitchell is a prolific re‐
searcher, studying the importance of neuroplas city in respiratory motor control. In his 33 years at Wiscon‐
sin, Mitchell became the Steenbock Professor of Behavioral and Neural Science and chair of the Department
of Compara ve Biosciences.
“It just so happened that the professor I went to work with, Gordon Mitchell, is a world‐renowned researcher
in spinal cord plas city, specifically how it pertains to breathing,” Nichols recalls. “He had just started a col‐
labora on with a colleague, Dr. Clive Svendsen, who was interested in using stem‐cell biology to improve
breathing in ALS. Specifically, they wanted to look at the ques on of how does respiratory motor behavior
change in combina on with stem‐cell biology in a gene c rodent model of ALS.
“I got naturally hooked into that project because I was interested in studying diﬀerent aspects of the dis‐
ease,” Nichols says. “That was my first project as a postdoc, and looking at how this spinal‐delivered stem‐cell
applica on aﬀected the respiratory motor behavior. We found that it was beneficial, and did increase respir‐
atory motor output. At about the same me, I had also started a project using acute intermi ent hypoxia to
induce plas city. Basically, we give hypoxia three mes, each separated by going back to baseline, or
normoxia. What will happen over me is that motor output will begin to ramp up or, in other words, exhibit
plas city.”
*****
Con nued on next page >>>
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Military service can come with a veritable smorgasbord of risks: combat, terrorist threats, head trauma, in‐
tense exer on, or exposure to climate extremes, certain chemicals or metals.
But, the fact that military veterans have a 60 percent greater chance of developing — and dying from — ALS
than non‐veterans has the a en on of the U.S. Department of Defense (DOD). Nichols plans to con nue and
expand her research by applying for a two‐year, DOD grant known as the ALS Research Program Therapeu c
Idea Award. These awards are designed to promote new ideas aimed at drugs or treatments that are s ll in
the early stages of discovery. Emphasizing innova on and impact, the awards are to support research that
may lead to poten al therapeu cs for ALS.
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It’s the Tortoise, By a Nose
Today’s world is fast‐paced. We fuel ourselves with microwave meals at home and fast food on the go. We
want high‐speed internet, next‐day delivery and eyeglasses in an hour. We expect fast weight loss from fad
diets and immediate results from the latest training regimen.
Yet, Aesop’s fable reminds us that the slow and steady tortoise wins the race. Some mes, by a nose.
Mr. Pibb, a 60‐pound sulcata tortoise, had a nose that was not a winner. It was a problem.
“Mr. Pibb’s owner called us ini ally,” says Meagan Brophy, DVM, a clinical instructor at MU’s Veterinary
Health Center (VHC). “He is in southwest Missouri and is a very educated owner.”
“Dr. Penning, Mr. Pibb’s owner, is an assistant professor in the Department of Biology and Environmental
Health at Missouri Southern State University in Joplin,” adds Jennifer Blakely, a veterinary student who assist‐
ed with Mr. Pibb’s treatment.
“Both the owner and his referring DVM are very well‐educated
on this sulcata tortoise,” Brophy says. “I think they are friends
outside of their professional rela onship, and the DVM has 30
sulcata tortoises himself, so he is also very comfortable with
the species — unlike us.”
“The owner called us and said, ‘My tortoise has an oronasal
fistula,’” Brophy recalls. “The DVM had already anesthe zed
the tortoise and flushed out the area in ques on and said, ‘I
don’t think there’s anything I can do for you. You should try
calling the vet school at MU.’”
An oronasal fistula is a hole between the oral and nasal cavi‐
es.

Mr. Pibb, a 60‐pound sulcata tortoise, was referred
the Veterinary Health Center for treatment of a large
hole between the oral and nasal cavi es.

“This is something that we commonly see in dogs, and it can be challenging to close these areas, Brophy says.
“Our poster children for this condi on are older dachshunds, dogs that have long, skinny snouts and large
canine teeth. They can get infec on and periodontal disease in those canine teeth and it starts to erode away
the bone between the oral and nasal cavity. If you have an older dachshund on the table, and it has a canine
that looks bad, you can flip a coin on whether it’s going into the nasal cavity. That’s how common it can be
with dachshunds.
“So, when we got a phone call about this tortoise saying oronasal fistula, our brain pops into that dachshund
mode — we fix these all the me,” Brophy says. “We don’t know anything about tortoises, but we’ll try.”
Brophy says she was upfront with the owner, telling him “We don’t know anything about tortoises, but we
know people who do, so if you’re willing to work with us, we’re willing to
Con nued on next page >>>
work and learn about these guys and try to help him as much as possible.”
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“We didn’t see the pa ent un l the morning of the procedure. The owner sent us some pictures that were
intra‐opera onal, showing the referring DVM flushing out the area, which helped to show us the extent of
the wound, or fistula, and its outward appearance, because it was malformed.
“In one picture the owner sent, some of the ssue looked devitalized on the top of his li le snout. It almost
looked like something was coming out of his nose, like a piece of food or something,” Brophy says. “The own‐
er said, ‘Well, we knew something was up when we saw the swelling, and then we picked some food out of
his nose. Then, we picked a pumpkin seed out of his nose. It was July, and he hasn’t had pumpkin seeds since
fall. So, the food and whatever was causing that impac on had been up there since, at least, last fall.’”
Brophy says her theory is that fibrous material somehow punctured the palate of the tortoise and created an
infec on that festered. “They don’t have teeth on top; it’s just a beak and all this fibrous ssue. That’s what
made it super challenging.
“Going back to our dachshunds, the treatment is to remove the tooth — remove the igni ng cause of the
periodontal disease — and close up the gum ssue. Dog gum ssue — mucosa is the proper term for it — is
stretchy, much like human ssue. We can manipulate it, so it can close. We can create a false separa on be‐
tween the oral and the nasal cavi es in a dog, and that’s how we fix it, by recrea ng that separa on. But,
with the tortoise, we’re not dealing with our dachshund’s stretchy mucosa. It is just bone and fibrous ssue.
There was nothing we could have done that’s remotely like
what we would do on a dog. We did not really know that un l
we got into the procedure that morning.”
To understand the extent of Mr. Pibb’s condi on, Brophy or‐
dered a computed tomography scan.
“Our main reason behind the CT was to determine whether
cancer is causing this problem, or if it’s just a festering trauma
that has gone out of control. The owner had said, ‘If you see
something that looks like neoplasia or something similar, call
me and I’ll come say goodbye.’”

A CT scan showed the extent of the damage to Mr.
Pibb’s oral and nasal cavi es, but showed no indica‐
on of cancer.

The CT showed that the void went extremely deep, to where there were hardly any normal nasal turbinates
on that side, Brophy says. “It went from his li le nose all the way to the back of his throat, at least 3 inches
deep and 1.5 inches wide. It was massive, incredibly extensive, so we moved him up to our dental suite. The
first thing we did was culture the wound and then we started to remove some devitalized ssue from the ar‐
ea.”
“We used a punch biopsy tool and removed a circle of necro c ssue leaving an opening on the top of his
nose into his sinus cavity,” Blakely explains.
“Once we did that on the dorsal aspect of the area, we actually found s ll more debris and food stuck up
there a er the flushing,” Brophy says. “We knew that had been there for quite some me because the owner
said he had changed Mr. Pibb’s diet the past few weeks, trying to not get so much debris up in that hole
while we were wai ng and preparing for this day.”
Con nued on next page >>>
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Mr. Pibb had been ea ng a pelleted turtle‐specific diet. “The material we discovered in the defect was more
consistent with roughage or plant‐like material,” Blakely says. “There was also a large amount of purulent
and mucoid material as well as some remnants of a pelleted food substance.”
“It was in that nasal cavity and all the way back down into the throat,” Brophy says. “We had to flush it really
well mul ple mes, alterna ng with suc on to get that out of there, because it was pocke ng. That was
showing up on CT.
“It wasn’t in the ini al plan to close that huge void on that day,” Brophy says. “We were trying to really limit
our anesthe c me, assess and rule out neoplasia, take a culture and maybe send the pa ent home with
some an bio cs. Maybe we could get the ssue a li le bit healthier, and then have him come back and we
would try to close it.
“Once we got in there, we saw there was no way we could close it, even if the ssue was healthy,” Brophy
says. “The bone was gone. We would never be able to stretch that ssue enough to close the area. Plus, the
deformity had been there for months and months, so the body thought it was finished healing. There is just
no way you’re going to bridge a 1.5‐inch gap in a sulcate tortoise.”
*****
How do you fix a 1.5‐by‐3‐inch gap inside the head of a tortoise? Do some horsing around with it. Brophy
consulted with Joanne Kramer, an associate teaching professor of equine surgery at the VHC.
“She suggested using a two‐part material they mix up and
put in special boots to treat horses with lamini s. When you
mix it, it changes from a pu y to something the consistency
of a Super Ball: really rubbery and bouncy.
“I had never worked with it before, so that morning I was ex‐
perimen ng to get the consistency I wanted, in the me I
wanted,” Brophy says. “I thought I had it straight. I didn’t.
Richard Meadows, DVM, DABVP, Curators Teaching
Professor, Meagan Brophy, DVM, clinical instructor,
and then‐third‐year veterinary student Jenny Blakely,
work to clean out and repair the gap in Mr. Pibb’s
nose.

“To plug that hole, I had access from the top and from the
mouth,” Brophy con nues. “I was trying to make it a C‐shape,
where it would a ach to the bone around the hole and the
palate, to give it the strength of something like a ledge. He
could s ll chew on it but it would be so dense that nothing he would eat would penetrate it. I wanted to cre‐
ate a false palate, where we would s ll have access to the nasal cavity to form this hole.

“I thought I had perfected the consistency, so I made it pre y, but it never cured,” Brophy says. “I checked on
the pa ent in anesthe c recovery, but the material s ll had not cured. This tortoise was probably about to
wake up. I pulled that first a empt out — the one I had probably spent 30 minutes trying to make pre y —
mixed another batch and shoved it into the void space in about five minutes. This pa ent wasn’t even on an‐
esthe c gas; it was in recovery, mildly sedated. We put a passive catheter through the nasal passage, to
make sure we didn’t block it oﬀ too much, so he could s ll breathe through
Con nued on next page >>>
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“We made sure all of that was good, and then we sent the owner home with some injectable an bio cs and
some sterile saline with instruc ons to flush through the hole on the top of the nasal cavity once a day,” Bro‐
phy says. “We needed to keep that area open and make sure we were not making a perfect environment for
anaerobic bacteria.
“Mr. Pibb recovered very well, thanks to our anesthe c department,” Brophy says. “They did a wonderful job
in researching and anesthe zing the animal, and totally rolling with the punches, going all the way to Plan C
by the me they got him anesthe zed.”
“The pa ent was here at 7:30 a.m. and gone by 2:30 p.m.,” Blakely says. “Some of our canine and feline pa‐
ents don’t leave the hospital un l 5, so this was a wonderful recovery. It was a really good experience to
work with Dr. Brophy, Dr. Richard Meadows and all the other doctors who played a role in Mr. Pibb’s experi‐
ence. This was not something we see every day. In veterinary medicine as a whole, I think you need to be
able to make parallels between your pa ents, regardless of the species, and learn from each experience. I
plan to go back to rural Missouri to work in a mixed‐animal prac ce. I hope to be able to implement some of
the things I learned from Mr. Pibb into my future experiences. However, if I ever come across another tor‐
toise, I’ll know what to do.”

A House on Their Backs
Turtles, tortoises and terrapins — the Testudinidae family of the Testudines order — are one of the oldest rep le groups in the
world, da ng back to the me of the dinosaurs, about 220 million years ago. Testudines are not just ancient, they are the longest
living land animal in the modern world. In general, most tortoise species can live 80–150 years.

To clarify, tortoises are land dwellers with round, stumpy feet. Turtles spend most of their me in water; they
have webbed feet for swimming and fla er backs. Terrapins spend me both on land and in water. Family
members survive in almost every type of climate and are found on every con nent except Antarc ca. Of the
approximately 300 species, 129 are vulnerable, endangered or cri cally endangered.
Testudines cannot “come out of their shell.” A tortoise’s shell is part of its skeleton, not just an exterior
shield. Made up of more than 50 bones, including its rib cage and spine, the shell grows with the animal.
Sulcata tortoises, like Mr. Pibb, are the largest mainland tortoise. Sulcatas easily reach 30 inches in length
and well over 100 pounds in he . Some males even reach 200 pounds, but those examples would be in the
upper age range.
Sulcatas are also known as African spurred, African spur thigh or simply spurred tortoise. Origina ng in north
central Africa, sulcatas have shown an amazing ability to adapt to various climates and habitats in cap vity.
Sulcata tortoises are bred on a large scale in the United States, generally in the Southern states from coast to
coast, where it is easier to keep them outdoors year‐round. Their low cost, lively personali es and curious
intelligence make them popular with first‐ me tortoise owners.
The origin of turtles has been one of the last unanswered ques ons in vertebrate evolu on. Tradi onally,
paleontological and morphological studies placed Testudinidae as evolving either from the ancestor of all
rep les, or as evolving from the ancestor of snakes, lizards, and tuataras. Recent gene c studies indicate that
Testudinidae are related more closely to dinosaurs, crocodilians and birds than to snakes and lizards.
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Buzz! Slap! Ow! Taking the Virus Out of a Mosquito’s Bite
MU researchers are getting a deeper understanding how mosquito-borne viruses infect the mosquito – an important step toward eliminating the transmission of
mosquito-borne diseases
They approach with the telltale sign – a high‐pitched whine. It’s
a warning that you are a mosquito’s next meal. But that mos‐
quito might carry a virus, and now the virus is in you. Now, with
the help of state‐of‐the‐art technology, researchers at the Uni‐
versity of Missouri can see how a virus moves within a mosqui‐
to’s body, which could lead to the preven on of mosquitoes
transmi ng diseases.
“Previously, the common understanding was that when a mos‐
quito has picked up a virus, it first needs some me to build up
inside the midgut, or stomach, before infec ng other ssues in
the mosquito,” said Alexander Franz, an assistant professor in
the Department of Veterinary Pathobiology in the MU College of
Veterinary Medicine (Link:h p://cvm.missouri.edu/) and the
study’s corresponding author. “However, our observa ons show
that this process occurs at a much faster pace; in fact, there is
only a narrow window of 32 to 48 hours between the ini al in‐
fec on and the virus leaving the mosquito’s stomach. For this
field of research, that revela on is eye opening.”

Dr. Alexander Franz and his team discovered how
a virus moves within a mosquito’s body. A focused
ion beam electron microscope, pictured here, al‐
lowed researchers to see mul ple layers of ssue
inside a mosquito.

In this study, Franz and the team of researchers observed a mos‐
quito infected with the chikungunya virus, which originates in
Africa and was first found in the Americas in 2013. There is no
vaccine to prevent or treat this virus, and while most common
symptoms include fever and joint pain, they can be severe and
disabling. The researchers used three separate electron micro‐
scopes to view the virus traveling through the mosquito, begin‐
ning with its midgut, or stomach. The first two microscopes pro‐
vided diﬀerent two‐dimensional views of a single layer of ssue
in the mosquito’s stomach. The third, a focused ion beam elec‐
tron microscope, allowed researchers to see mul ple layers of
ssue.
Video: h ps://vimeo.com/305132432
“We’re now visualizing a real virus with a three‐dimensional
model, at scale,” said DeAna Grant, a researcher with the Elec‐
This electron microscope helped researchers see a
tron Microscopy Core Facility at the University of Missouri and a two‐dimensional view of a single layer of ssue in a
co‐author on the study. “We can take a three‐dimensional image mosquito’s stomach.
showing the inside of a mosquito’s stomach and say that this dot
is a virus par cle; there is no guessing to what that dot is. In addi on, with this technology we were able to
track, in three‐dimension, the virus traveling through the mosquito at 24, 32 and 48 hour intervals, and with‐
in 48 hours or less, we could see the virus par cles leaving the mosquito’s midgut.”
Con nued on next page >>>57

Researchers hope to one day inhibit the genes involved with the release of the virus from within the
mosquito’s stomach to prevent future transmission of mosquito-borne diseases. This study is the first
life sciences work published using the focused ion beam electron microscope that the University of
Missouri purchased through the MU Office of Research in 2016.
The study, “Ultrastructural analysis of chikungunya virus dissemination from the midgut of the yellow
fever mosquito, Aedes aegypti,” was published in Viruses. Funding was provided by grants from the
National Institutes of Health-National Institute of Allergy and Infectious Diseases (R01AI091972 and
R01AI134661), and the University of Missouri award for “Excellence in Electron Microscopy”. The
content is solely the responsibility of the authors and does not necessarily represent the official
views of the funding agencies.
The study is part of the doctoral project of Asher Kantor, a graduate student in Franz’s lab. In addition to Kantor, Grant and Franz, the publication was co-written by Velmurugan Balaraman of the MU
Department of Veterinary Pathobiology, along with Tommi White of the MU Department of Biochemistry and Electron Microscopy Core Facility at the University of Missouri.
Story Contact(s):
Eric Stann, stanne@missouri.edu, 573-882-3346
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MU Drives Collaboration Developing New
Heart-Failure Drug
Your life depends on a muscle the size of a fist weighing 8 to 12 ounces.

Your heart never sleeps. It beats about 100,000 mes per day, feeding your
ssues with crucial oxygen and nutrients, and then doing double duty as it
takes out the trash — removing carbon dioxide and other wastes.
Heart failure contributes to the death of about one in eight Americans. Despite
improvements in the care of heart failure pa ents, the disease is currently as‐
sociated with a 50 percent chance of death within five years of the onset of
symptoms.
According to the Na onal Heart, Lung and Blood Ins tute of the Na onal Ins ‐
tutes of Health (NIH), heart failure is a condi on in which the heart cannot
pump enough blood to meet the body’s needs. It is a heart that cannot keep
up with its workload. Heart failure is a serious, chronic, progressive condi on,
and there is usually no cure.

Craig Emter

“In some heart‐failure pa ents, the heart has diﬃculty pumping out enough blood to support other organs in
the body under normal res ng condi ons,” says Craig Emter, PhD, an associate professor in the Department
of Biomedical Sciences at MU’s College of Veterinary Medicine. “Now, however, a large and growing number
of pa ents have a diﬀerent type heart failure. In these pa ents, the heart’s ability to pump blood at rest ap‐
pears normal, but the ability of the heart to relax and fill with blood is impaired, which impacts the organ’s
ability to respond to condi ons of increasing cardiovascular stress, such as exercise or ac vi es of daily living
like climbing a flight of stairs. This condi on is known as heart failure with preserved ejec on frac on
(HFpEF).”
An ejec on frac on is an important measurement of how well your heart is pumping. In a healthy heart, the
ejec on frac on is 50 percent or higher — meaning that more than half of the blood that fills the le ventri‐
cle is pumped out with each beat.
“Typically in heart‐failure scenarios, the heart remodels, or changes shape in a way that nega vely impacts
its func on,” Emter says. “In HFpEF, the walls of the heart o en become thick and more fibro c. The cells
themselves can change in size and shape, aﬀec ng the structure inside the cell that allows it to contract and
relax. It alters the heart in a way that it doesn’t fill as well as it usually does and, as a result, it doesn’t pump
blood as well as it should. The heart is struggling and trying to adapt, but the long‐term eﬀect of those
changes is a nega ve impact.”
About 50 percent of pa ents with clinical heart failure have HFpEF, according to the NIH Na onal Center for
Biotechnology Informa on. Further, the propor on of those with HFpEF has been increasing steadily over
the past 15 years.
Importantly, the disease aﬀects women more than men, par cularly older women, highligh ng gender‐
specific issues in trea ng cardiovascular disease.
Con nued on next page >>>
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“The disease itself has a pre y significant sex component,” says Emter. “The prevalence of the type of heart
failure we’re studying is two mes higher in women, so you have a pre y big disparity between males and
females. There is a serious imbalance in who gets this par cular type of heart failure and who doesn’t.”
The curious sex disparity of the disease may have an aspect related to military service. As a result, a U.S. De‐
partment of Defense (DOD) grant funds work under way in Emter’s laboratory and among its partners. The
goal is to obtain evidence‐based feasibility for a new biologic drug intended to treat chronic heart disease,
and that drug could hold promise as a new therapy for HFpEF.
“One thing my fellow grantee and I started reading about when we were rela ng this to the DOD and their
call for this type of science, was that a lot of women in the military are exposed to high levels of stress during
their service,” Emter says. “Many are subsequently diagnosed with PTSD. These women are more likely to hit
menopause early, or face increased risk for needing a hysterectomy, which increases their risk of becoming
menopausal earlier than they might have normally. The sooner you become menopausal, that increases your
chances of having high blood pressure. These factors could poten ally set women on a course for this dis‐
ease.”
To address the current lack of treatments for HFpEF, Emter is the co‐leader of a wide‐ranging collabora on
that reaches across campus and the na on.
“We have two partners here at Missouri,” Emter says. “Sco Rector, at the VA, and Tim Domeier at the
School of Medicine. Dr. Michael Kapiloﬀ is our collaborator at Stanford, and Dr. Roger Hajjar, at Mount Sinai
Hospital in New York, is consul ng with us to help us move this forward. Dr. Hajjar is probably the worldwide
leader in gene therapy as it relates to the heart.”
Rector, PhD, is an associate professor at MU’s School of Medicine with co‐appointments in Nutri on and Ex‐
ercise Physiology and Gastroenterology and Hepatology. Domeier, PhD, is an associate professor in Medical
Pharmacology and Physiology at the School of Medicine.
“Dr. Michael Kapiloﬀ, who we share the grant with, has thoroughly and exhaus vely studied this problem in
mice in a lot of diﬀerent ways,” Emter says. “He has looked extensively at the signaling mechanisms that
we’re addressing. That’s one reason we got interested in working with him.”
Kapiloﬀ, MD, PhD, is an associate research professor of ophthalmology at Stanford, and he has many accom‐
plishments in cardiovascular medicine. He holds an associate professorship, by courtesy, in cardiovascular
medicine at Stanford’s School of Medicine.
Kapiloﬀ’s Stanford lab has been iden fying molecular and cellular regulatory mechanisms that are responsi‐
ble for the deteriora on of heart func on in disease. They have iden fied two molecules as cri cal for the
progression of heart disease in mice and have developed a new biologic drug that has been remarkably eﬀec‐
ve in mice at preven ng heart failure.
Meanwhile, the Emter lab has been developing large animal models for heart failure.
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“Dr. Kapiloﬀ needed to see if the drug works in a preclinical animal model before we take it into the clinic,”
Emter explains. “That’s why we’re moving on to pigs. The pig is a pre y good human model, as far as the
heart goes. Pigs are very similar to humans — maybe the most similar animal species in terms of how the
heart works — from the general size of the heart, blood pressures, how it pumps blood through the body and
things like that.”
The pigs in ques on are Ossabaw pigs, a unique breed with a history with Mizzou. In 2002, Michael Sturek,
then a professor at MU’s School of Medicine and an inves gator at Dalton Cardiovascular Research Center,
took a team to Ossabaw Island in the Atlan c Ocean oﬀ the coast of Georgia, and acquired 26 feral miniature
pigs. The animals trace their lineage back to the 1500s, when Spanish sailors exploring the New World o en
released horses, cows and pigs to serve as food and transporta on during future explora on or se lement.
Isolated on an island that experiences seasonal shortages of food, the pigs developed an ability to store
astounding amounts of body fat.
“They are a very interes ng animal model,” Emter says. “Gene cally, they hang on to every calorie of food
they eat. When they have access to plenty of food, much like people who have bad diets and get caloric ex‐
cess, they become a diabe c model. Their bodies s ll hang on to all that food, so they become obese and
have many of the symptoms seen in Type 2 diabetes like insulin resistance, high glucose, high blood sugar
and those sorts of general metabolic issues.”
Biologic drugs are transforming medicine. Unlike chemical drugs, biologics are produced by living cells, and
harvested directly from biology. The roots of biologic medicine trace back to the original vaccines, but its con‐
temporary applica on has revolu onized the treatment of many diseases, and Emter’s lab is joining the revo‐
lu on.
“This is actually the first gene therapy study that we have ever done; this is a new thing for us,” Emter says.
“It is a daun ng challenge. Ge ng a virus into the heart is pre y diﬃcult; it takes some doing. But, we are
some of the very few people on Earth who get to do this kind of work, so it’s a tremendous privilege for us.
We’re excited to see if this therapy can help a bea ng heart become well again.
“We’re trying to realize the promise of gene therapy, trying to design a gene that expresses or interacts only
in the organ that you want it to,” Emter says. “This is a very specific virus that we’ve tailored to do this job.
Our gene has certain ‘promoters’ that hopefully will allow only the heart to generate the protein that we’re
trying to express in it.
“We hope the gene therapy we’re using interacts with a number of diﬀerent signaling pathways within the
cell that limits or prevents that ‘bad’ remodeling,” Emter says. “The protein that we’re pu ng in, which the
body doesn’t normally produce, actually blocks an interac ve place on the nucleus of the heart cells where a
lot of diﬀerent signaling pathways come together. Those signals coming in cause the nucleus to ac vate all of
those changes to how the heart is shaped and the components that construct it. We’re going to block those
signals so that changes in the shape of the heart don’t occur, so it doesn’t become more fibro c and s ﬀ, so
that it relaxes and fills like it normally would. In a nutshell, that’s how our therapeu c virus is supposed to
work.”
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According to the NCBI, medical educa on researchers are inherently collaborators. The conceptual issues and
challenges they o en tackle require ins tu onal resources. The process of theore cal frameworks, experi‐
menta on and empirical proof lends itself to building on the work of others. Emter says this embrace of
teamwork is a characteris c found throughout the MU system.
“It’s important to recognize that this grant really embraces the collabora ve spirit of Mizzou that has been
around for a long me. That spirit and tradi on of collabora on is an important aspect of this,” Emter says.
“The outreach, and the way we’re doing things, really fits the reputa on that the University of Missouri has.”
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USDA Loan Repayment Program Helps CVM Assistant Professor in Novel Way
There are philosophical proposi ons sta ng the belief that every event is caused by an unbro‐
ken chain of events.
Here is an example. The soaring cost of higher education forces
veterinary students to assume a high amount of debt. That financial
burden pressures many young veterinarians to pursue and accept
the highest starting salaries they can find. Those opportunities are
often in small animal practices in urban areas.
Yet, according to the American Veterinary Medical Association
(AVMA) and the U.S. Department of Agriculture (USDA), there is a
great need for veterinarians to establish careers in food animal
medicine in rural areas.
“The USDA Veterinary Medical Loan Repayment Program is aimed
at providing monies toward tuition that were spent by an applicant
to encourage them to work in a rural area,” says John Middleton,
DVM, PhD, a professor of food animal medicine and surgery at
MU’s College of Veterinary Medicine (CVM).
Pamela Adkins

Those rural areas are identified each year in Missouri by the state veterinarian.
“Each state’s appointed animal health official identifies underserved areas that need a veterinarian
and sets priorities for their state,” Middleton says. “Those areas are identified on a map, and folks
who apply to this program can look at the map and say, ‘Well, I’m already in that area and might remain there, or I might move to that area. This program will be an enticement for me to move to that
area by offsetting my educational debt.’”
“There are multiple tiers to this process,” Middleton says. “The state veterinarian or animal health
official identifies areas of need and those go to the USDA for review. The USDA says, ‘Yes, this is
an area of legitimate need in the state of Missouri; we’ll list that on the website.’ So, not only did our
state veterinarian nominate areas of need, but the USDA had to approve them.”
For 2018, a need for a food animal veterinarian in an unconventional, underserved area of public
practice was identified.
“Working with our state veterinarian, we found that we had a need for a tenure track faculty member
in the food animal area, because most of our faculty are not tenure track,” Middleton says. “Some
might say, ‘This is not an area of need,’ but it is if you are not fulfilling all of the missions of the college and needs of the state.”
Con nued on next page >>>
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“Dr. Pamela Adkins’ position is unique in this college in that, other than me, she’s the only tenure
track food animal faculty who does research, teaching and service. Her research is also an essential part of teaching,” Middleton says. “If you look at the Standard 10 of the Council on Education, we
have to train our students in research. Pamela is involved in the Veterinary Research Scholars Program, she’s training graduate students, and imparting the importance of research to our veterinary
professional students. So having and retaining a tenure track faculty member in food animal was a
public practice need that we saw here.”
Adkins, DVM, PhD, is an assistant professor in food animal medicine
and surgery. Adkins, who earned DVM and master’s degrees from the
Ohio State University, was named the Doctoral Student Marshal when
she received her PhD during MU’s May 2017 commencement.
“This money goes directly toward paying off my debt; it’s very helpful,”
Adkins says. “I understand and can empathize with the students of today and their debt load. Veterinary school has become very expensive,
and then spending extra time in a residency and doing a PhD, I didn’t
have a lot of money to put into paying off my debt, and it continued to
accrue interest. That makes your debt load bigger, so I am super grateful for the opportunity to have some help to pay it back.”
“Pamela’s case underscores that you don’t have to be a new graduate
to qualify for this program,” Middleton says. “Some of the underserved
areas identified each year are in rural practice and may be oriented to
enticing recent graduates to go into those practice areas. While in other
cases a practitioner may have been in an area for some time, but is
struggling to pay off their educational debt. This program provides them
with the means to stay and serve a community in need of a veterinarian.

John Middleton

“I think it’s important to highlight that these programs are not only essential to fulfill private practice
needs in underserved locales, but they’re important for academic and public practice as well,” Middleton says. “One of the things we’re struggling with nationally is training and recruiting our replacements in academia and public practice. You have to look to the future in the colleges of veterinary
medicine, because if you don’t have the appropriate spectrum of people to impart to students the
requisite pieces of their education — be that in research or general veterinary practice — we’re going to struggle going forward. The vast majority of our clinical faculty in food animal don’t have specific research appointments, so when we look at replacing ourselves as researchers, and generating
new knowledge from research, it’s essential that we have a diverse faculty who not only teach, but
conduct important basic and applied research that will benefit our students, livestock producers, and
the public within and beyond the state of Missouri. Faculty have other opportunities, not only in academia but also in the private sector, that can be more financially rewarding, so assistance from the
loan repayment program can be very helpful in recruiting and retaining the next generation of veterinary scientists and educators.
Help with student debt was a need for Adkins, and she has benefitted from the program. It’s another
outcome linked to a chain of events.
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“Because Pamela delayed the start of her real-world income generation through advanced training
and degrees, that put her loans in deferment and she was accruing interest,” Middleton says. ” If she
had been making $100,000 a year as a dairy practitioner during those six or seven years that she
was doing an internship, a residency and a PhD, she could have been paying off a lot more of those
loans. The delay in starting payment on those loans by six or seven years affected her educational
debt as well as her total career income potential.”
“Student loan debt can be a major factor for students when deciding which areas of veterinary medicine to pursue. The loan repayment program helps people pay off some of their debt and be able to
establish their life and maybe start a family in that location without being under so much stress from
student loan debt. I hope that this program will continue and potentially expand. Additionally, I hope
more Missouri veterinarians and MU faculty can benefit from the program in the future, as it promotes veterinarians to stay in the state and help our local producers in underserved areas” Adkins
says.
More information on the Veterinary Medical Loan Repayment Program can be found here: https://
nifa.usda.gov/program/veterinary-medicine-loan-repayment-program
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