


















































































































































Oral Talk 3 Session I 

The Role of Sympathetic Neuronal Pathways in Regulating HSV1 and HSV2 Genital 
Infection 
G. A. Moore1, S. Lee1, A. R. N. Abbott4, K. L. Johnson3, R. Wieske3, A. M. lves1, A. S. Bertke2 
lBiomedicol and Veterinary Sciences 
2Populotion Health Sciences 
3Virginia-Maryland College of Veterinary Medicine 
4Biological Sciences, Virginia Tech 

Herpes simplex virus (HSV) is one of the most common STis and genital HSV lesions have 
been shown to increase three-fold the risk of acquisition and spread of other STis such as 
HIV. This painful, life-long disease is estimated to affect over 85 million people in the US. 
HSVl and HSV2 are closely related viruses with HSVl typically associated with orofacial 
lesions and HSV2 associated with genital lesions, although these common morphologies are 
not exclusive of each other. HSV establishes life-long infection by traveling retrograde 
along neuronal axons after primary infection to establish latency in sensory and autonomic 
neuronal cell bodies that directly innervate the genitourinary system. The latent virus can 
then become reactivated by a variety of stimuli, traveling back down the neuronal axons to 
induce a recurrence of painful lesions. Within the autonomic nervous system, HSVl shows 
a preference for the sympathetic pathways whereas HSV2 shows a preference for the 
parasympathetic pathways suggesting that autonomic pathways may contribute to the 
difference in recurrence frequencies of HSVl and HSV2. To determine the contribution of 
the sympathetic nervous system to acute genital disease and recurrence frequency, guinea 
pigs were treated with 6-hydroxydopamine (6-0HDA) prior to infection to ablate 
sympathetic neuronal axons, making them unavailable for infection and the establishment 
of latency. Chemical ablation of sympathetic axons significantly reduced severity and 
neurological involvement during acute disease for HSVl, but not HSV2 (p < 0.05). Animals 
treated with 6-0HDA prior to infection also had reduced clinical recurrences by nearly 75% 
for HSVl and by 50% for HSV2 (p::,; 0.001). Thus, sympathetic pathways play a significant 
role in acute disease severity and neurological involvement of HSVl, but not HSV2. 
Additionally, sympathetic pathways are responsible for a significant portion of HSVl and 
HSV2 recurrences, with a greater impact on HSVl than HSV2. 

Support: NIH, VMCVM, Institute for Critical Technology and Applied Science 



Oral Talk 4 Session I 

High frequency irreversible electroporation of glioma alters tumor-derived 
extracellular vesicles to mediate blood-brain barrier disruption 
Kelsey Murphy], Kenneth Aycock2, Alayna Hay3, Spencer Marsh4,5, Christine Chang6, Shay 
Bracha6, Robert Gourdie2,4,5,7,B, Rafael Davalos2,9, John Rossmeisl3, Nick Dervisis3, 10 
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4Fralin Biomedical Research Institute at Virginia Tech Cari/ion Schaal of Medicine, Virginia Tech, Roanoke, VA 
5Center Jar Heart and Reparative Medicine Research, Virginia Tech, Roanoke, VA 
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IODepartment of Internal Medicine, Virginia Tech Cari/ion Schaal of Medicine, Roanoke, VA. 

Glioblastoma is the most common and deadly primary brain tumor. The efficacy of surgical 
resection, chemotherapy, and radiotherapy is limited due to the presence of infiltrative 
tumor cells that are shielded from effective delivery of systemic therapies by the blood­
brain barrier (BBB). High-frequency irreversible electroporation (H-FIRE), a novel 
nonthermal tumor ablation therapeutic, applies pulsed electric fields to precisely ablate 
tumor tissue, while transiently disrupting the peritumoral BBB (pBBB). This can be 
exploited to enhance delivery of systemic therapeutics to the infiltrative cancer cells, but 
the mechanisms of H-FIRE-induced pBBB disruption are not fully defined. We hypothesize 
that bystander effects of H-FIRE tumor cell ablation disrupt the pBBB endothelium after H­
FIRE ablation of glioma via the release of tumor-derived extracellular vesicles (TDEVs). 
TDEVs contain complex bioactive cargo and facilitate diverse communication between 
tumor cells and their microenvironments. We isolated and characterized TDEVs after H­
FIRE treatment of F98 glioma cell suspensions after sham, sub-ablative, and ablative doses 
of H-FIRE, and found that fewer TDEVs were released after ablative doses. These fewer 
TDEVs released after ablative doses of H-FIRE increase permeability of a bEnd.3 cerebral 
endothelial cell Transwell ® model of the BBB endothelium. To determine whether the 
cargo of the BBB-disrupting TDEV populations was distinct from that of the non­
disruptive populations, we used mass spectrometry to determine relative differences in 
proteomic payloads of the TDEVs. TDEVs released by H-FIRE-ablated glioma cells, which 
disrupted the BBB endothelium in vitro despite their decreased abundance, had distinct 
proteomic cargo relative to the non-disruptive TDEVs released by sham-treated and sub­
ablated glioma cells. Confocal microscopy demonstrated that TDEVs released by H-FIRE­
ablated glioma cells are internalized by cerebral endothelial cells, while TDEVs released by 
sham- and sub-ablated glioma cells were not internalized. Taken together, this suggests 
that H-FIRE ablation of glioma cells alters proteomic cargo of TDEVs in a way that may 
contribute to disruption of the pBBB endothelium after H-FIRE ablation of glioma. 

Support: NIH, 0 f fice of Research and Graduate Studies, Crayton Friedlander Memorial Fund, 
Center of Engineered Health 



Oral Talk 5 Session I 

Evaluation of neurofilament light chain as a biomarker in dogs with structural and 
idiopathic epilepsy 
Kayla M. Fowler, Richard L. Shinn, John H. Rossmeisl, Rell L. Parker 
Department of Small Animal Clinical Sciences 

Background: N eurofilamen t light chain (N fL) is a frequently used biomar ker in human 
medicine for both diagnostic and therapeutic monitoring purposes in various neurologic 
diseases. It has yet to be evaluated in either humans or dogs with epilepsy. Hypothesis/ 
Objectives: It was hypothesized that dogs with diagnosed structural epilepsy would have a 
significantly increased N fL concentration com pared to dogs with idiopathic epilepsy. It was 
also hypothesized that idiopathic epileptic dogs with a recent onset of seizure activity 
would have a significantly increased NfL concentration compared to dogs with a 
chronically well controlled seizure frequency Animals: A total of 50 client owned dogs that 
presented to the Neurology service for an evaluation of seizures were enrolled in this 
study. There were 14 dogs with diagnosed structural epilepsy and 36 dogs with suspected 
idiopathic epilepsy. Methods: A total of 5 2 serum and 6 CSF samples were obtained for N fL 
concentration measurement using single molecule array technology (Simoa) for a 
prospective cohort study. Results: Serum N fL concentration was significantly increased in 
dogs with structural epilepsy when compared with dogs with idiopathic epilepsy (p = 

0.0009). There was no significant difference in NfL concentration in dogs with an acute 
onset of seizures when compared to chronically well controlled epilepsy regardless of the 
underlying etiology. Conclusions/ Clinical Importance: Neurofilament light chain may 
serve as a reliable biomarker for the differentiation of structural and idiopathic epilepsy. 

Support: Clinical Applications Laboratory 



Oral Talk 1 Session II 

A novel 3D printed instrument enhances removal of equine guttural pouch chondroid 
prostheses 
GA Cardona, LA Dahlgren, GR Byron, HG McKenzie, SH Bogers 
Department of Large Animal Clinical Sciences, Virginia-Maryland College of Veterinary Medicine, Virginia 
Tech, Blacksburg, VA 

Removal of guttural pouch (GP) chondroids in horses is essential to prevent transmission 
of Strangles but current chondroid removal techniques are time-consuming or have adverse 
effects. We aimed to determine if lavage and mechanical agitation using a 3O-printed 
instrument would be superior to lavage only, and to test 2 sites of instrument placement 
for chondroid removal via dorsal pharyngeal recess (DPR) fenestration. We hypothesized 
that the 30 instrument and placement via the fenestration would remove more chondroids, 
reduce procedure time and incur less soft tissue damage than lavage alone or instrument 
placement via the salpingopharyngeal ostium (SPO). Transendoscopic DPR fenestration was 
performed with Nd :Y AG laser in cadaveric heads. Procedures to remove 50 plastic beads 
( 12 mm diameter) from the GP were: 3DF: lavage via DPR with 30 instrument; LF: lavage 
only via DPR; 3DSPO: lavage via SPO with 30 instrument; LSPO: lavage only via SPO. 
Procedures were randomized in a cross-over fashion with 2 procedures performed per head 

for 10 repeats. 3DF and LF were randomized first then 3DSPO and LSPO. Damage was 
graded via endoscopy before and after fenestration and procedures. Heads were replaced 
between procedures if damage occurred. Lavage was 30 seconds on, 15 seconds off for 2-
minute cycles at a maximum pressure of 200 mmHg and 2500mL/minute. Number of beads 
cleared, time for fenestration and to remove ~96% of beads or have 3 consecutive cycles 
with no bead removal was recorded. Data were compared using a GEE model and Fisher ' s 
exact test (p < 0.05). Median time for fenestration was significantly slower (p = 0.04) for 
the first 13 heads (3DF, LF; 1225 seconds, range 563-2400) vs the next 10 heads (3DSPO, 
LSPO; 714 seconds, range 277-12 94). Partial thickness, < 5mm long m ucosal damage 
occurred after 43.4 % of fenestrations. 30 instrument procedures cleared a median of 48 
beads, range 0-49, which was significantly higher than 6 beads, range 0-29 for lavage only 
procedures (p < 0.001) and had a faster median rate for bead removal of 24 beads/cycle, 
range 11.8-50, vs 0.66 beads/cycle, range 0-49, for lavage only procedures (p < 0.001). 3DF 
and 3DSPO had no difference in bead clearance (p = 0.27) or rate (p = 0.45). Post­
procedure 30.4% of the heads had mucosa! swelling with no difference between procedures 
(p = 0.40). The 30 instrument was efficient and safe to remove GP chondroids when used 
via a DPR fenestration or the SPO. Testing in live horses is needed. 

Support: Virginia-Maryland College of Veterinary Medicine Equine Research Competition Grant 
(2021-2022) 
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A hepatitis B core antigen-based virus-like particle vaccine expressing SARS-CoV-2 
T and B cell epitopes induces epitope-specific humoral and a cell-mediated immune 
responses 
Anna M. Hassebroek, Harini Sooryanarain, C. Lynn Heffron, Seth A. Hawks, Tanya LeRoith, 
Thomas E. Cecere, William B. Stone, Debra Walter, Hassan M. Mahsoub, Bo Wang, Debin 
Tian, Hannah M. Ivester, Irving C. Allen, A. Jonathan Auguste, Nisha K. Dug gal, Ghenming 
Zhang, Xiang-Jin Meng 
Virginia-Maryland College of Veterinary Medicine 

The hepatitis B core antigen (HBcAg) contains three different sites that tolerate insertion 
of foreign immunogenic epitopes. After epitope insertion, the protein self-assembles into a 
virus-like particle (VLP) and can be used as a vaccine candidate. In this study, a HBcAg­
based VLP expressing SARS-CoV-2 T-cell and B-cell epitopes was produced and tested for 
its immunogenicity and protection against SARS-CoV-2 in K18-hACE2 transgenic mice. 
The SARS-CoV-2 Spike protein epitopes used in this study were identified in silica and 
predicted to stimulate both humoral and cell-mediated immune responses. The recombinant 
HBcAg-SARS-Co V-2 protein was expressed in E. Coli cells and purified. A highly pure VLP 
product was confirmed by SDS-P AGE and VLP particle formation was confirmed by 
transmissible electron microscope. K 18-hACE2 transgenic CS 7BL/ 6 mice were vaccinated 
intramuscularly and boosted twice with either vaccine or control VLP. Mice were 
challenged with SARS-CoV-2 virus three weeks following the final booster. Mice were 
monitored for up to eight days after challenge and evaluated for humoral and cell-mediated 
immune responses, clinical disease, and viral RNA load in the lung. A subset of mice was 
vaccinated but not challenged. This group was necropsied one week after the second 
booster dose to evaluate humoral and cell-mediated immune responses prior to virus 
challenge. The vaccinated mice in this subset showed a significant increase in epitope­
specific IgG levels compared to baseline, had more memory CDS+ T-cells by flow 
cytometry, and higher IL-6 and MCP-1 expression by cytokine bead assay. While not 
statistically significant, there was also evidence of a Thl response in 3/5 vaccinated mice, 
with high levels of IFN-y and TNF production. Immunized mice had numerically lower 
viral RNA load in the lungs and slightly higher survival, but these differences are not 
statistically significant. These results indicate the HBcAg-based SARS-CoV-2 VLP vaccine 
can elicit both humoral and cell-mediated immune responses but was not protective against 
SA RS-Co V-2 infection. 

Support: Internally funded by Virginia-Maryland College of Veterinary Medicine at Virginia 
Tech 
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Equine bone marrow-derived mesenchymal stromal cells disrupt the matrix of 
established orthopedic biofilms in vitro 
SM Khatibzadeh1, WA Ducker2, CG Gaswell3, SR Werre4, LA Dahlgren1, SH Bogers1 
1Department of Large Animal Clinical Sciences, Virginia-Maryland College of Veterinary Medicine, Virginia 
Tech, Blacksburg, VA 
2Department of Chemical Engineering, College of Engineering 
3Department of Biomedical Sciences and Pathabialagy, Virginia-Maryland College of Veterinary Medicine 
4Labaratary far Study Design and Statistical Analysis, Virginia-Mary/and College of Veterinary Medicine 

Biofilms protect bacteria from the host immune system and antibiotics, which enables 
bacteria to survive to cause chronic infection, morbidity and mortality in horses with 
orthopedic infections. Equine bone marrow-derived mesenchymal stromal cells (MSC) kill 
free-floating bacteria, but their ability to disrupt established biofilms is unknown. Our 
objective was to evaluate the ability of MSC to reduce established S. aureus or E. coli 
biofilms in vitro. We hypothesized that MSC would reduce the quantity of biofilm matrix, 
as determined by crystal violet staining and photography, and viable bacterial colony­
forming units (CFU). We further hypothesized that MSC combined with an antibiotic, 
amikacin sulfate, would reduce these components to a greater extent than MSC alone, as 
has been demonstrated for free-floating bacterial reduction. MSC were cultured in 
antibiotic-free medium from cryopreserved bone marrow cells isolated from the sternum of 
5 Thoroughbred horses aged 3-7 years. Biofilms of 2 x 105 CFU of S. aureus or E. coli were 
established for 24 hours in 24-well culture plates. Co-cultures were established by adding 1 
x 106 passage 3 MSC in transwell inserts (0.4 µm, PET) to biofilms. Biofilms were treated 
for 24 or 48 hours in triplicate: 1) untreated (negative) control; 2) 500 µg/mL amikacin + 
2 % sodium dodecyl sulfate (positive control); 3) 30 µg/mL amikacin; 4) MSC; 5) MSC+ 30 
µg/ mL amikacin; 6) medium only ( contamination control). Biofilms were photographed 
after treatment, then biomass quantified via crystal violet stain and CFU quantified after 
proteinase K digestion. Data were compared using mixed model ANOV A with post-hoc 
Tukey comparisons (p < 0.05). Compared to untreated controls at both timepoints, biomass 
of S. aureus biofilms was reduced by MSC (P < 0.001) and MSC+ amikacin (P < 0.001). 
Biomass of E. coli biofilms was reduced by MSC + amikacin at 24 (P = 0.03) and 48 hours (P 
= 0.02). Compared to untreated controls, MSC reduced CFU of S. aureus at 48 hours (P = 

0.04) and MSC+ amikacin reduced CFU of S. aureus (P < 0.001) and E.coli (P < 0.001) at 
both timepoints. Image analysis revealed that MSC-treated biofilms were visibly smaller 
with less-defined central pellicles than untreated biofilms, suggesting disruption of the 
biofilm matrix. MSC effects depended on bacterial species. Evaluation of biofilm-MSC 
interactions, MSC dose and exposure time effects are warranted to evaluate MSC as a 
treatment for equine orthopedic infections. 

Support : Support for this project is from the Morris Animal Foundation (MAF) Large Animal 
Training Fellowship Grant (Sarah Khatibzadeh . August 2021-present), the Regenerative Medicine 
Interdisciplinary Graduate Education Program (Sarah Khatibzadeh . August 2019-August 2021), 
and the Virginia-Maryland College of Veterinary Medicine Equine Research Competition Grant 
(Sophie Rogers . June 2020-June 2021). Competition Grant (2021-2022) 
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Human rotavirus replicates in the salivary glands and induces lgM responses in the 
facial lymphoid tissues of gnotobiotic pigs 
Charlotte Nyblade1, Peng Zhou1, Maggie Frazier1, Annie Frazier1, Casey Hensley], Ariana 
Fantasia-Davis], Shabihah Shahrudin2, Miranda Hoffer2, Lauren LaRue3, Mario Barro3, John 
Patton2, Viviana Parrefio1,4, Lijuan Yuan1 
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4INCUINTA, IVIT (INTA-Conicet), Buenos Aires Argentina 

Human rotavirus (HRV) is the leading cause of severe diarrhea in children worldwide. The 
virus is typically associated with infection of the small intestine and transmission via the 
fecal-oral route. However, recent work has indicated that murine rotaviruses and 
noroviruses are capable of replicating in salivary glands and transmitting through saliva. In 
this study, we aimed to determine if HRV and rhesus rota virus could replicate in the 
salivary glands of gnotobiotic (Gn) pigs. 20 neonatal Gn pigs were divided into 4 groups. 
At day 5 of age, pigs were orally inoculated with Rotarix, attenuated Wa strain HRV, 
recombinant rhesus rotavirus (rRRV), or diluent control. Rectal and nasal swabs were 
taken daily from post-inoculation day (PIO) 0 until euthanasia to evaluate virus shedding. 
At PIO 2, a subset of animals from each group was euthanized. Sections of the parotid, 
submandibular, and sublingual salivary glands and ileum were collected for virus detection. 
At PIO 10, the remaining animals were euthanized. Tonsils, facial lymph nodes, and ileum 
were collected to enumerate numbers of HRV-specific IgM antibody-secreting cells. 
Intestinal contents and serum were collected to determine HRV-specific IgM titers. 
Presence of rota viruses in fecal and nasal swab samples was detected using R T-qPCR in 50-
88% of virus-inoculated pigs by PIO 10. Rota virus antigens were detected in the salivary 
glands and ileum of all virus-inoculated pigs, but not control pigs, at a similar intensity for 
both VP6 and NSP3 using immunofluorescence staining. IgM antibody-secreting cells in the 
ileum, tonsils, and facial lymph nodes, as well as high titers of IgM antibodies in serum and 
small intestinal contents were detected in all virus-inoculated pigs. These findings indicate 
that HRV and rRRV can replicate in salivary tissues and prime immune responses in the 
tonsil and facial lymphoid tissues of Gn pigs. These findings have important implications 
for HRV transmission and vaccine development. 

Support: NIH, JCT AS 
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High Frequency Irreversible Electroporation (H-FIRE) of canine hepatocellular 
carcinoma results in immediate quantitative and qualitative changes in peripheral 
blood circulating extracellular vesicles 
A Tellez-Silva1,9, K Murphy1,9, J Garroll1,9, K Aycock6, M Lorenzo6, J Touhy2,9, B 
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lDepartment of Biomedical and Veterinary Sciences, Virginia-Maryland College of Veterinary Medicine, 
Blacksburg, VA 24061 2Department of Small Animal Clinical Sciences, Virginia-Maryland College of Veterinary 
Medicine, Blacksburg, VA 24061 3Virginia Department of Agriculture and Consumer Services 4Department of 
Biomedical Sciences and Pathobiology, Virginia-Maryland College of Veterinary Medicine, Blacksburg, VA 
24061 5Department of Basic Science Education, Virginia Tech Gari/ion School of Medicine, Roanoke, VA 24016 
6Department of Biomedical Engineering and Mechanics, Virginia Polytechnic Institute and State University, 
Blacksburg, VA 24061 llGTAS Genter for Engineered Health, Virginia Tech, Kelly Hall, Blacksburg, VA 24061 
BDepartment of Internal Medicine, Virginia Tech Gari/ion School of Medicine, Roanoke, VA 24016 9Animal 
Cancer Gare & Research Genter, Roanoke, VA 24016 

High frequency irreversible electroporation (H-FIRE) is a non-thermal ablation technique 
using short, intense, bipolar electrical pulses to induce neoplastic cell death, currently 
trialed in the treatment of canine hepatocellular carcinoma (HCC). Ongoing in vitro work 
in our Lab suggests that H-FIRE may alter the release of extracellular vesicles (EV) with 
distinct effects on endothelial cells. Here, we hypothesize that H-FIRE treatment in dogs 
diagnosed with HCC results in changes in the peripheral blood circulating EVs. Dogs 
diagnosed with HCC were recruited for our clinical trials. H-FIRE was performed 
intraoperatively on the tumor, with subsequent surgical resection. Peripheral blood 
samples were obtained prior to and immediately after H-FIRE treatment. Plasma was 
isolated, aliquoted, and stored in -20 °C. Plasma aliquots were filtered and ultracentrifuged 
to enrich for EVs and Nanoparticle Tracking Analysis was used to quantify EV 
concentration and size distribution. Transmission electron microscopy (TEM) was used to 
visualize the isolated EV's. Pairwise comparisons between pre and post treatment samples 
were conducted using commercially available statistical software. Five dogs diagnosed with 
HCC were treated with H-FIRE. The median circulating EV concentration post treatment 
significantly decreased (1 lx109 vs 94x109 particles/mL, p=0.0017). The mean EV diameter 
was significantly smaller post treatment (104.2 vs 91.2 nm, p=0.0020, and the mode was 
also significantly smaller post-treatment (90 vs 76.56 nm, p=0.0012). In addition, the mode 
size distribution indicates the presence of 2 distinct populations of EVs post-HFIRE. In 
vitro work in our Lab suggests that EVs released immediately after tumor cell treatment 
with lethal doses of H-FIRE could carry significant function in physiological and 
pathological processes. The work presented here suggests that H-FIRE treatment of canine 
HCC alters the population of peripheral blood circulating EVs, both in numbers and in 
their size. We plan to characterize the circulating EVs phenotypically and functionally 
from treated dogs. 

Support: VCS Dr Gordon Theilen Resident Research Grant (2019), NIH R0JCA213423, Crayton 
Friedlander Memorial Fund 




