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P5 Necrosuppurative Mastitis in a Sprague–Dawley Rat Following a Prematurely Weaned Litter 
AD Pavan*, C Freed 
Lab Animal Resources, The Ohio State University, Columbus, OH 
 
A 5-mo-old female Sprague–Dawley rat presented with piloerection, hunched posture, and porphyrin staining at 
the external nares and left eye. The dam was singly housed in a microisolation cage on a ventilated rack. 
Corncob bedding was available and the cage was changed weekly, with ad libitum access to reverse osmosis 
water and standard rodent chow. The dam had given birth 17 d prior to presentation, but the litter had been 
euthanized at 1 d of age for study purposes. Physical examination identified 2 firm masses closely associated 
with the mammary gland; one on the left lateral neck and the other cranial to back right hindlimb on the flank. 
The first pectoral mammary papilla on the left was dark in color. The rat was euthanized and tissues submitted 
for pathology. Histologic findings support multicentric necrosuppurative mastitis associated with myraiad gram-
positive cocci consistent with Staphylococcus aureus and Streptococcus pneumonia infection. Predisposing 
factors for the development of mastitis include mammary gland congestion, trauma, and poor sanitary 
conditions. Mastitis can develop in breeding females of any species but the second edition of Lab Animal 
Medicine only addresses mastitis in ferrets and agricultural species (cattle, goats, sheep, and swine). Very rarely 
has spontaneous mastitis been reported in the laboratory rat. One report (1994) identified granulomatous 
dermatitis due to S. aureus in 2 Sprague–Dawley rats and one (1978) identified chronic necrotizing mastitis in 
F344 rats caused by Pasteurella pneumotropica. Laboratory rats used in biomedical research require strict 
sanitation frequencies that may decrease the likelihood of bacterial invasion following trauma. It is unclear if 
the damage to the mammary papilla was a primary or secondary finding but, early weaning of offspring leading 
to mammary gland congestion may have placed this rat at risk and should be considered when managing 
breeding colonies. 

P15 Hepatocellular Carcinoma in a Nile Grass Rat (Arvicanthis niloticus) 
CC Hofer*1, BN Bolon2, D Coble1 
1University Laboratory Animal Services, 2Veterinary Biosciences, Ohio State University, Columbus, OH 
 
The Nile grass rat (Arvicanthis niloticus) is a USDA-covered species that is increasingly used as a research 
animal model. Nile grass rats are diurnal rodents used to study a variety of research applications ranging 
from spontaneous metabolic syndrome to retinal diseases. A 23-mo-old male Nile grass rat used in a diet 
manipulation study was found laterally recumbent and dyspneic. Moderate dehydration and hypothermia 
were detected upon physical examination. Treatment included thermal supplementation, subcutaneous fluid 
administration, and oxygen supplementation. Clinical appearance did not improve despite supportive 
measures and the animal was euthanized and submitted for necropsy. Gross lesions included a large (3.7 × 2.8 × 
1.5 cm) multilobulated hepatic mass and bilateral polycystic kidney disease. Significant microscopic findings 
included a metastatic hepatocellular carcinoma, myocardial degeneration of the left ventricle and septum with a 
chronic left atrial thrombus, and chronic amyloidosis of the kidneys leading to protein-losing nephropathy. 
Thrombi were also noted in the pulmonary microvasculature. A leukocytosis with increased numbers of 
degenerative neutrophils, nucleated RBCs, and reduced platelets was detected on the complete blood count. 
Severe hypoglycemia (4 mg/dL), along with increased hepatic and renal values was noted on the serum 



chemistry profile. Collectively, these findings describe a severely debilitated and diseased animal and 
adequately explain the clinical presentation. Several other incidental findings represent findings consistent with 
degenerative changes in an aged grass rat (IVD and sternum cartilaginous degeneration). To the authors’ 
knowledge, this is the first case of hepatocellular carcinoma reported in a Nile grass rat. This case presents 
several findings that when combined with examination of younger and clinically normal animals will help to 
develop a reference database for this unique research animal species. 
 
P16 Idiopathic Alopecia in Male Grey Short-Tailed Opossums (Monodelphis domesticus) 
CC Hofer*1, JD Harder2, C Freed1 
1University Laboratory Animal Services, 2Evolution, Ecology, and Organismal Biology, Ohio State University, 
Columbus, OH 
 
A small colony (2 female, 18 male) of grey short-tailed opossums (Monodelphis domesticus) obtained from a 
long-standing closed colony were used for a mammology course to demonstrate mating behavior. 
The animals were individually housed in standard laboratory rat cages with wire tops and wood chip bedding on 
a 14:10-h light:dark cycle. Temperature and relative humidity were maintained at 75 �} 5 °F and 
below 25%, respectively. Four of the male opossums (age 15 to 20 mo) presented with a localized, patchy 
alopecia primarily on the dorsal pelvic region and partially extending laterally over the rear limb. The 
underlying dermis was not inflamed, crusted, or irritated and the lesions did not appear to be pruritic. No broken 
hairs, indicative of barbering, were noted. Noninvasive diagnostics (tape test) did not identify 
ectoparasites. Following course completion, males were euthanized and gross necropsies performed on animals 
with lesions and nonaffected age matched animals. Gross necropsies identified no significant findings and 
additional diagnostics were performed; skin scrape, pelt exam, and hair pluck for dermatophyte test medium. 
All tests were negative. A complete necropsy and CBC was conducted. CBC findings were not clinically 
significant. Histologic analysis of the skin lesions revealed GMS-positive, round yeast structures, 1 to 3 μm in 
diameter on the epidermal surface, within the keratin and/or within the follicular infundibulum of 2 skin 
sections. Based on the histologic examination of the tissues, it is unclear if the yeast represents an incidental 
finding or the causative agent of the clinical presentation of alopecia. Anecdotally within the originating colony, 
alopecia has been noted as an age change in both males and females over 1 y of age. 
 
P20 Surface Disinfection of Exam Gloves as an Alternative to Using Sterile Surgeon’s Gloves for Rodent 
Survival Surgeries  
D Lemoine*2, C Freed1, VK Bergdall1 
1University Laboratory Animal Resources, The Ohio State University, Columbus, OH; 2Ontario Veterinary 
College, University of Guelph, Guelph, ON, Canada 
 
Adherence to aseptic technique is required for all survival surgical procedures in rodents and generally includes 
the use of sterile surgical gloves to limit contamination of the surgical site by the surgeon’s hands. To explore 
potential alternatives to sterile surgeon’s gloves, this study examined the effectiveness of 70% isopropyl alcohol 
and a hydrogen peroxide and peracetic acid solution (HP/PA) in disinfecting standard exam gloves, when hands 
were either unwashed or washed with antibacterial soap (n = 8 for each combination of glove type, hand 
washing, and disinfectant). The fingers of exam gloves were swabbed to evaluate microbial growth after 
donning, after disinfection, and after an activity designed to simulate manipulations that would occur during 
surgery. Swabs were incubated in BHI broth 24 h and evaluated for growth. No significant effect of glove type 
or hand washing condition was found, so data was pooled to evaluate the effect of each disinfectant. Following 
disinfection, 99.97% of gloves sprayed with HP/PA were negative for growth while only 56.2% of gloves 
sprayed with alcohol were negative. There was no significant difference between the postactivity contamination 
rate of gloves disinfected with HP/PA (0.03%) and sterile gloves, while contamination rates on the gloves 
disinfected with alcohol (25%) were significantly greater than that of sterile surgical gloves (P < 0.05). 
In summary, our data supports HP/PA disinfection of exam gloves as a viable cost-effective alternative to the 
use of sterile surgical gloves for rodent surgeries and discourages the use of 70% isopropyl alcohol for glove 
disinfection. 



 
P21 Autoclaving Exam Gloves as an Alternative to Using Surgeon’s Gloves for Rodent Survival Surgeries 
D Lemoine*2, C Freed1, VK Bergdall1 
1University Laboratory Animal Resources, The Ohio State University, Columbus, OH; 2Ontario Veterinary 
College, University of Guelph, Guelph, ON, Canada 
 
Adherence to aseptic technique is required for all survival surgical procedures in rodents and generally includes 
the use of sterile surgical gloves to limit contamination of the surgical site by the surgeon’s hands. Many 
institutions require the use of surgeon’s gloves specifically designed for survival surgery. Alternatives to glove 
recommendations are acceptable provided that they meet the same performance standards. To explore potential 
alternatives to surgeon’s gloves, this study examined the effectiveness of steam sterilization of standard exam 
gloves, latex and nitrile, based on performance. Exam gloves were sterilized in either an autoclave pouch or 
wrapped in a surgical towel, with or without surgical instruments, then tested for integrity and performance. A 
glove performance test was conducted by placing a line of 5 simple interrupted sutures on a suturing model 
while wearing the gloves to assess whether they withstand manipulation of surgical instruments. Prior to and 
following this performance test, a stretch test was conducted by manually stretching each finger and the cuff of 
the glove, with a visual inspection to identify glove defects. Following steam sterilization, 100% of the nitrile 
exam gloves and 77.2% of sterilized latex exam gloves did not melt and were able to be donned by the surgeon, 
compared with 100% of the nitrile and latex sterile surgeon’s gloves. Overall, 95% of the sterilized nitrile 
exam gloves, 76.5% of the sterilized latex exam gloves, 87.5% of the nitrile sterile surgeon’s gloves and 100% 
of the latex sterile surgeon’s gloves were usable. Pressure tests evaluating whether gloves inflated with oxygen 
to 15 PSI maintained pressure were completed at study end for a subset of usable gloves but data is still being 
analyzed. In summary, the use of steam sterilization of nitrile exam gloves is a viable cost-effective alternative 
to the use of sterile surgical gloves for rodent survival surgeries. 
 
P31 Barbering in a Colony of Nile Grass Rats (Arvicanthis niloticus) 
H Bacon*, CC Hofer, D Coble 
University Laboratory Animal Services, Ohio State University, Columbus, OH 
 
Barbering is an abnormal grooming behavior of laboratory rodents, common in mice but also reported in rats 
and guinea pigs. The hair and whiskers are often plucked, pulled, or chewed by a dominant cage mate resulting 
in a shaved appearance. In mice and rats, the underlying epidermis appears clinically normal without signs of 
inflammation or irritation. Many studies have theorized that it is a social behavior; however, animals housed 
singly have also been shown to demonstrate barbering. Barbering was observed in a colony of Nile grass rats 
(Arvicanthis niloticus), a USDA-covered species, used in a behavioral research study. Animals were separated 
by gender and group-housed following weaning in conventional rat cages with wire tops and aspen bedding. 
PVC pipe huts and hard nylon chew toys were added to the cage for enrichment. At approximately 3 to 4 
months of age, hair loss was noted in several cages of group-housed female grass rats. The appearance and 
pattern of the hair loss was suggestive of barbering. Pelage tape tests and swabs for fur mite PCR were collected 
and samples were negative. Barbering behavior continued until the animals were separated and singly housed 
because of IACUC-approved protocol requirements. Within 10 d after isolation, regrowth of hair was evident in 
all animals and continued until the completion of the study, 68 d later, by which time the hair coat had nearly 
returned to normal. In the same colony, a litter was barbered by the dam until weaning, after which the hair 
rapidly regrew. Just prior to 3 mo of age, barbering was identified around the eyes of 2 of the 3 males pups 
which were group housed. To the authors’ knowledge, this represents the first detailed description of barbering 
in the Nile grass rat and compares and contrasts the behavior in this species to other more common rodent 
species. 
 
P57 Ulcerative Dermatitis on the Muzzle and Ventral Neck in a Colony of Prkar1a Knockout Mice on a 
FVB/n Background 
MK Hogan*1, DR Pringle2, C Freed1 



1University Laboratory Animal Resources, 2Internal Medicine-Division of Endocrinology, The Ohio State 
University, Columbus, OH 
 
Ulcerative dermatitis (UD), a common condition of laboratory mice on a C57BL/6 background strain, is 
considered to have a multifactorial etiology. An increased incidence of UD was noted in a colony of mice 
serving as models of follicular thyroid cancer carrying a cre-mediated, thyroid specific ablation of the floxed 
Prkar1a gene on a predominantly FVB background. Unlike the classic midscapular and dorsal lesion 
presentation, mice 6 mo to 1 y of age, presented with bilateral erythemic, alopecic, raw foci on the muzzle 
and/or raw moist edematous lesions to the ventral portion of the neck, all displaying extreme pruritus. 
 Incidence within the colony reached 30%. A presumed clinical diagnosis of UD was made on the basis of 
clinical signs and treatment with topical antibiotics and systemic nonsteroidal antiinflammatory (NSAID) drugs 
was initiated. Bacterial cultures noted E. coli and Klebsiella, but lesions did not heal despite long-term 
treatment with systemic antibiotics. Mice were euthanized and tissues submitted for necropsy. Histologic 
findings indicated substantial UD in conjunction with systemic changes consistent with an appropriate 
immunologic response to long standing systemic inflammatory condition. The lesions continued to sporadically 
erupt within the colony, but have decreased in incidence based on selective breeding by the researcher, 
supporting a genetic component. An update to the early removal criteria of the protocol now addresses the 
adverse effects of this phenotype. Subsequently, IACUC approval was granted for long-term systemic treatment 
with NSAIDs to provide relief of pruritus and minimize self-mutilation until mice neared scheduled endpoints, 
upwards of 1 y with either metastatic carcinoma or benign adenoma development. UD lesions of the muzzle and 
neck region are rarely reported. Despite a FVB/n background, we presume that the unique presentation of UD is 
related to the genetics of this mouse and specifically the absence of the Prkar1a gene. 
 
P60 Maintaining the Intraoperative Temperature during Swine Surgery: An Analysis of Heating Devices 
M Bradley*, D Coble 
The Ohio State University, Columbus, OH 
 
The aim of this study was to compare 3 thermal supplementation devices during experimental swine surgeries. 
Currently, there are no studies examining the efficacy of different heating devices during swine surgery. 
Swine are suitable animal models for surgical research and teaching because of their size and physiologic and 
anatomic similarities to man. The cardiovascular and CNS effects of anesthesia can result in intraoperative 
hypothermia, thus thermal supplementation is critical during surgery. The devices compared in this study were a 
convective heating blanket, a circulating warm water blanket, and a heated table. Esophageal temperatures were 
recorded every 15 min from the onset of anesthesia, during both survival and nonsurvival surgeries. Significant 
results were observed following data analysis for the animals in the nonsurvival data set. None of the selected 
devices maintained normothermia after the onset of anesthesia; however, thermal supplementation minimized 
the degree of temperature loss. The convective heating blanket maintained higher body temperatures compared 
with the control after 90 min of surgery. Furthermore, the convective heating blanket maintained higher 
body temperatures when compared with the heated table after 150 min of surgery. Finally, both the convective 
heating blanket and circulating water blanket maintained higher body temperatures when compared with the 
heated table at 180 min. Interestingly, no device showed a difference from control before 90 min of surgical 
time. The heated table showed no difference compared with the control at any time point, out to 180 min. The 
most effective thermal supplementation device in this study was the convective heating blanket. 
 
P102 Customization of Standard Rabbit Dividers Provides Enhanced Socialization for Singly Housed 
Rabbits 
C Hedrick*, M Rowley, S Lewis 
University Laboratory Animal Resources, Office of Research, The Ohio State University, Columbus, OH 
 
Social animals should be housed in stable pairs or groups of compatible cohorts whenever possible. Rabbits are 
a social species and providing species-appropriate social interaction including auditory, olfactory, tactile, 
pheromonal and visual cues from conspecifics that are not compatible for pair or group housing due to factors 



such as age, sex, or protocol restrictions can prove challenging. Our institution currently uses a commercial side 
by side caging system that allows for all sensory interaction, with the exception of tactile, when the divider is in 
place. One way to provide tactile interaction between individually housed animals and to maximize social 
interaction is to provide a cage divider that allows for nose touching but restricts further physical contact. To 
achieve the enhanced social interaction between 2 individually housed rabbits, 70 holes were drilled measuring 
1 in. in diameter and 2 in. apart on center into the standard commercially available clear acrylic 31.5 in. × 
12.13 in. divider. The holes were made using a 1-in. boring bit, smoothed with a dremel, and deburred. The 
determined hole size allowed for nose touching but restricted further interaction between cohorts. Hole 
placement was determined by evaluating the upper and lower lips of the divider slide and if the rabbits were on 
or below the loft/shelter thus allowing access to cohort on both levels. Upon placement of the modified divider, 
rabbits were immediately observed using the holes in the divider to nose touch. Uniform results were noted 
between same-sex side by side caging. By customizing the commercially available standard rabbit cage dividers 
we were able to provide a simple, economic method of effectively maximizing the social interaction between 
singly housed rabbits that would otherwise have limited social contact with cohorts housed on the same level of 
the caging system.  
  
P103 Foraging Tray Customization for Cynomolgus Macaques (Macaca fascicularis) Optimizes Novelty 
and Sanitization 
C Hedrick*, M Rowley, S Lewis 
University Laboratory Animal Resources, Office of Research, The Ohio State University, Columbus, OH 
 
Developing novel environmental enrichment devices that promote species-specific behaviors can be challenging 
as variability, safety, ease of sanitization, and device cost all must be considered. Foraging is a natural behavior 
in macaques that can be promoted by using a finger board foraging tray in a laboratory setting. Commercially 
available finger boards can be expensive and offer limited variability within a single product design and can be 
difficult to mechanically sanitize. In an effort to provide increased novelty with easier sanitization, our 
institution developed a high density polyethylene foraging board that was cut to measure 7 in. L × 1.75 in. W × 
0.75 in. H with 11.75-in. holes 1 in. apart on center in an alternating pattern using a 0.75-in. ball-end mill bit, 
sanded with a dremel, and deburred. Board size was designed to allow its use with commercially available and 
institutionally customized holders. Compared with flat-bottomed hole designs most commercially available 
trays have, our unique rounded bottom concave holes were based on cynomolgus macaque digit size with space 
to allow for natural “scooping” and “picking” motions. The concave holes were more effectively sanitized in a 
standard tunnel washer than the commercially available flat-bottom design as determined by an organic 
material detection system test (ATP) performed after placing various types of typical food enrichment in both 
designs and then sanitizing them in a standard tunnel washer. Inhouse production expenses and supplies resulted 
in an 87.5% cost decrease per unit compared with commercially available products, thus allowing for the 
development of additional trays and designs. Further customization of the standard tray design being explored 
includes variation of number, pattern, depth, and diameter of holes, which provides greater novelty and can 
potentially be adapted for multiple nonhuman primate species. The inhouse customization of the foraging tray 
allows for more effective sanitization than commercially available products, was cost-effective, and promoted 
the natural foraging behavior in macaques housed in alaboratory setting. 
 
P147 Establishment, Implementation, and Refinement of a Large Animal Sanitation Monitoring 
Program 
J Petty*, T Jones, S Lewis 
ULAR, The Ohio State University, Columbus, OH 
 
The eighth edition Guide for the Care and Use of Laboratory Animals recommends regular evaluation of 
sanitation effectiveness in both manual and automated processes. While a rodent sanitization monitoring 
program has been in place at our institution, establishment of a formal large animal sanitation monitoring 
program was necessary. Numerous components from transport cages/carts, rabbit cages, environmental/ 



food enrichment devices, and common shared equipment (scale, feed bowls, etc.) were cleaned using standard 
rack and tunnel washer procedures. Large animal enclosures were foamed and rinsed using a commercially 
available alkaline-based cleaner, then foamed, scrubbed, and rinsed using an acid-based cleaner, and finally a 
disinfectant was applied and rinsed. All of the components were evaluated prior to and after sanitization to 
determine the efficacy of the current standard operating procedures, cost analysis, and evaluate the new testing 
plan using both microbiologic culture (contact plates) and an organic material detection system (ATP). 
According to the product information guide, contact plates plate sanitation thresholds for critical contact areas 
are 0 to 15 colonies per plate and less than 30 relative light units for ATP. Results of preliminary testing showed 
that the majority of our current sanitization processes are effective and manufacturer recommended pass 
standards are adequate, but potential exists for refinement and optimization. Both contact plates and ATP must 
be employed regardless of cost, as some unique equipment design does not allow for contact plates testing (that 
is, automatic watering system). A smaller subset of  areas could be tested and still provide enough information 
to evaluate proper sanitization. Using both the contact plates and ATP testing on a quarterly basis is a 
convenient, efficient, affordable way to establish and implement a large animal sanitation monitoring program. 
 
P261 Impact of Ventilated Caging on Water Intake and Loss in Four Strains of Laboratory Mouse 
M Nicolaus*, L Joseph, VK Bergdall, I Davis, J Hickman-Davis 
The Ohio State University, Columbus, OH 
 
Water consumption by mice is affected by availability of food, temperature, humidity, strain and caging. The 
goal of this study was to understand water turnover in common strains of mice housed in ventilated or static 
caging. Transepidermal water loss (TEWL) represents a major component of water balance and TEWL 
measurement is a new technique for quantification of water turnover in mice. Male and female SCID, SKH, 
C57BL/6 (C57), and FVB mice were housed 5 to a cage in static or individually ventilated cages (IVC). 
Hydration levels in all strains were assessed every 48 h by measuring body weight, TEWL, urine osmolality, 
and water consumption. Intracage temperature and humidity were measured every 48 h for comparison to the 
macroenvironment. Static cages were monitored for 7 d and IVC for 14 d before cage change out. Females 
drank less water than males in all strains. With the exception of C57 strain, IVC housed mice of all strains and 
sexes drank less water than those housed in static cages. Water consumption in IVC ranged from 3.32 �} 0.4  
4.8 �} 0.6 mL/d. TEWL levels for SCID, SKH and C57  paralleled water consumption for all housing 
conditions. TEWL for IVC housed mice ranged from 7.7 �} 2 to 25.9 �} 19 g/m2/h compared with 8.8 �} 5 to 
10.6 �} 6 g/m2/h for static cages. Temperature and humidity within the cage was significantly higher than the 
macroenvironment for all housing conditions, mouse strains and sexes. Temperatures within IVC ranged from 
76 �} 2 °F to 82 �} 2 °F compared with 69 �} 2 °F i    Humidity within IVC ranged from 68% �} 
18% to 84% �} 13% compared with 28% �} 8% w         
measurements do not reflect the intracage environment and demonstrate the impact of caging type on TEWL. 


