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CONCLUSION 

Tattooing of research animals as a means of individual identification has 
become prevalent in the research community. An established animal 
model of oral carcinogenesis utilizes hamsters due to the presence of 
immunologic privileged cheek pouches. Typically, carcinogen 
compounds are applied topically or “painted” onto the cheek pouches. 
Due to the extensive size of the cheek pouches, it can be difficult to 
determine where the compounds were originally applied, which can 
impact reapplication of a compound or collecting tissues for assays. The 
objective of this project was to determine if mucosal cheek pouch tattoos 
could delineate an area to reliably quantify and monitor neoplasia 
development. Hamsters were anesthetized and the cheek pouches were 
everted with a 3cc syringe plunger to access the tattoo site. A 
reproducible tattoo margin of 1cm by 1cm was created using plastic 
acetate. Four distinct dots were applied at each corner of the plastic 
acetate using a tattoo device. Hamsters were anesthetized and the 
cheek pouch tattoos were reevaluated on day 7, 21, 42, and 124. Day 
124 was not as fully visible as day 42, but the tattoos, though faded, 
were still present. This project has proven to be a reliable method to 
reassess tumor development on the mucosal surface of hamster cheek 
pouches. To the authors’ knowledge, this is the first report using mucosal 
cheek pouch tattoos as a method of localization for refined application 
and evaluation in the Syrian hamster oral carcinogenesis model. 

• The research staff found it challenging to access the  previous 
experimental location in the cheek pouch leading to inconsistent 
results.  

• The objective of this project was to determine if mucosal cheek pouch 
tattoos could delineate  an area to reliably quantify and monitor 
neoplasia development.  

 
 

 
 
 
 
 
 
 
 
 
 
 

• This project has proven to be a reliable method to reassess tumor 
development on the mucosal surface of hamster cheek pouches.  

• To the authors’ knowledge, this is the first report using mucosal cheek 
pouch tattoos as a method of localization for refined application and 
evaluation in the Syrian hamster oral carcinogenesis model. 
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• The tattoo penetrated both the cheek pouch and the cheek mucosa, 
resulting in 8 dots that lined up easily. 

• Complications were observed in 2 of 8 hamsters one week  
following the procedure. They developed small, distinct circular 
lesions on the nape of their necks where the cheek pouches were 
linked to the tattoo  internally. When the cheek pouch was everted 
at the day 7 time point, it was noted that the tattoo needle had 
punctured through the skin causing  the observed lesions. 

• This complication is easily preventable with careful attention to 
needle depth when tattooing.  
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Figure 1 
Aims Tattoo™ System 

Figure 3 
Acetate template 

Figure 4  
3 cc syringe plunger and template 

placement 

BACKGROUND 
• The hamsters  were maintained in solid bottom microisolator caging 

with corn cob bedding (Harlan) on a ventilated rack.(Tecniplast,PA 
USA).  

• Animals were provided pelleted hamster chow (Harlan 8640) and 
automated reverse osmosis water ad libitum. Cages were changed 
weekly. 

• Certified polycarbonate rat huts (Bioserv:Frenchtown,NJ) and nesslets 
were provided  for environmental enrichment. 

•  The housing room was maintained on a 12:12-h light:dark cycle in 
accordance with the “Guide” recommendations for humidity and 
temperature controls  for hamsters.  

• Equipment: The Aims™ Tattoo System  (Figure 1) was used to tattoo the cheek pouches. 
• Template: Before anesthetizing the hamsters and starting the process of  tattooing, a square marker (1cm by 

1cm) was created to delineate the reproducible tattoo margin using plastic acetate (Figure 3).The acetate was 
measured to fit  on the end of a 3 cc syringe to serve as the guide for tattoo placement as indicated by the dots.  

• Anesthesia: 8 hamsters were anesthetized individually with  isoflurane  anesthetic utilizing an induction 
chamber. (Figure 2). After the hamsters were anesthetized, they were taken out of the chamber and  a cocktail of 
ketamine 100 mg/kg/xylazine 10 mg/kg was administered subcutaneously to maintain the anesthetic plane. 
Cheek pouches were then everted with a 3cc syringe plunger (Figure 4) to access the tattoo site. Four distinct 
dots were applied  at each corner of the plastic acetate using the ink tattoo device (Figure 5). The acetate was 
removed and placement and saturation was verified (Figure 6). Thermal support with Delta Phase® heat pads 
were  placed under one side of the empty recovery cage at the conclusion of the procedure. The hamsters 
recovered uneventfully before being returned to their cages.  

Figure 2 
Isoflurane machine and 

induction chamber 

Figure 5  
Four distinct dots with template  

Figure 6  
Placement and saturation verified 

The hamsters were anesthetized with isoflurane on day 7, 21, 42,and 
124 to reassess the cheek pouch tattoos.  
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 As long as one port is functioning properly, ammonia levels in the 

IVC do not reach harmful levels during a standard weekly cage 
change interval. 

 Higher pressure, due to the pressure exerted by the ventilated rack 
to move the air through the system with blocked ports, may 
increase the normal wear of the ventilated racks and require 
additional maintenance. 

 Weekly cage changes for rat cages with non occluded inlet and 
outlet ports remains adequate for prevention of ammonia buildup. 

 A spray pattern of powdered debris along the top of the cage and 
around the ventilation port was visibly evident within one month. 

 Occluded ventilation ports increase the potential for histopathologic 
lesions and disease transmission. 

 100 percent occlusion of the air valves is necessary to elevate 
ammonia levels beyond 25ppm within standard rat IVC’s during a 7 
day cage change interval. 

 Bacteria remained after cage wash due to temps only reaching 
180°F. Bacillus and Enterobacter species require temps above 
212°F for an extended period of time(5 min-212°F for 
Bacillus/249.8°-15-30min for Enterobacter) before they are 
inactivated.  

 It is recommended to check ventilation ports for damage, occlusion, 
and debris on a monthly basis or no later than 3 months after rack 
sanitization to ensure that proper ventilation is being provided to the 
rats in their cages. 

 

Impact of sanitation practices on airflow and animal 
health in ventilated rat rack systems 
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The Guide for the Care and Use of Laboratory Animals states that 
frequency of sanitation of cage racks is governed by the type of caging 
and husbandry practices used.  Ventilated rat racks were sanitized every 6 
months in a standard cage wash without removing plastic air valves (AVs) 
according to manufacturer’s instructions.  A spray pattern “powder film” 
was found on the inside lid of ventilated rat cages, and investigation of the 
cause revealed  AV rack ports that were partially or completely occluded 
with debris. Sanitation practices were amended to include: AVs removed, 
soaked in 10% bleach for 10 minutes, rinsed, and washed in a standard 
cage wash. It was hypothesized that occluded AVs would negatively 
impact animal health. Sprague-Dawley rats were housed in four groups: 
100% AV-open, 100% AV-occluded, 50% AV-occluded inlet air supply, 50% 
AV-occluded outlet air supply. Ammonia levels were measured daily for 14 
days or until ammonia concentration reached >25 ppm. Half of cages with 
100% AV-open or 50% AV-occluded remained on study until day 14. All 
cages with 100% AV-occluded reached >25 ppm ammonia by day 8 
(p=0.001). Airflow and pressure was measured for all treatment conditions 
with a Techniplast© monitor cage in the absence of animals. Airflow was 
significantly decreased in cages with 50% (p=0.01) and 100% (p=0.001) 
occluded AVs. Air pressure significantly increased when AVs were 
occluded (p=0.001).  AVs were cultured for bacterial type and load before 
and after cleaning. Bacillus spp. was consistently cultured from AV before 
and after cage wash. All rats appeared healthy and no pathogenic bacteria 
were cultured from the nasopharynx. These data indicate that ventilated 
rat racks may require sanitation more frequently than every 6 months, 
removal of AVs is necessary to remove debris during cleaning, and 100% 
occlusion of AVs is required to significantly impact intra-cage ammonia 
levels. 

Special thanks to Mackenzie Nicolaus, Laine Kathary, Allison Woolum, Dianne 
Harrison, and the ULAR staff. Thanks to Charles River Labs for the use of their rat 
photo. We would like to thank Tecniplast for their assistance with our rat racks and the 
use of their photos. 
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OBSERVATIONS 

• Airflow  through a 
Tecniplast Ventilated 
Rat Rack 

Most Prevalent-Bacillus spp. Staphylococcus species 

• Correctly docked 
individually ventilated rat 
cage.  

• Note that when correctly 
docked the metal air 
valves remain closed.  

• Time lapsed photo of the build 
up of debris occlusion in the air 
valves.  

• Marked partial occlusion was 
evident as early as 3 months 
from cages containing sentinel 
rats.  

• No occlusion was evident on 
ports with empty cages. 

• Air is passed through the 
inlet port over the top of the 
cage until it reaches 
directional plenums that 
direct air towards the cage 
floor (blue arrows). 

•  Air is then expelled 
through the outlet port 
which is actively suctioning 
air from inside the cage 
(red arrow). 

Once cages reached an ammonia concentration of 
50ppm they were changed and removed from the study.  

OBSERVATIONS 

Study Design  
Male (n=6) and female (n=10) Sprague Dawley rats with an average age 
of 13.6±0.35 months were obtained from CRL and housed individually in 
the 4 different groups with varying degrees of ventilation occlusion. Rats 
were found to be free of all typical laboratory pathogens. 

Ventilation Rates (Air changes per hour) 
and pressure (PA) within groups 

A spray pattern “power film” (Figure 1) was found on the inside lid of 
ventilated rat cages. The cause was partially or completely occluded air 
valve ports (Figure 2). This pattern was visibly evident after 1 month.  

ABSTRACT 

Figure 1 Figure 2 
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Effects of Influenza Infection on Murine Alveolar  
Type II Cell Function 

Christian C. Hofer and Ian C. Davis 
Department of Veterinary Biosciences, College of Veterinary Medicine 

C57BL/6 UNINF=2.0585e+09                       SPC/GFP UNINF=6.469e+10               SPC/GFP WSN D2=5.2345e+10       SPC/GFP WSN D6=4.0485e+10 

IN VITRO IMAGING SYSTEM (IVIS) ANALYSIS 

Fig. 2 - Representative images of lungs from SPC/GFP mice before infection and at days 2 & 6 post-infection with influenza A/WSN/33. Lungs from an 
uninfected C57BL/6 mouse demonstrate minimal auto-fluorescence (far left). A decline in GFP fluorescence (photons/sec/cm2/steradian) over the course of 
infection indicates a progressive reduction in ATII cell SP-C production. GFP fluorescence differed significantly among the three time points; UNINF, WSN 
D2, and WSN D6, F (2, 27) = 8.560, p = 0.0013 by ANOVA. 

FLOW CYTOMETRY 
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Fig. 1 – Analysis of isolated ATII cells demonstrating expression of SP-C 
as indicated by GFP fluorescence. During the course of infection (rows), 
changes are noted in the FSC/SSC properties and the percentage of cells 
expressing GFP is reduced (histograms). Acquisition conducted on a BD 
FACSCalibur flow cytomter, and analyzed using FlowJo (v.10.0) software. 

INTRODUCTION 
Alveolar type II pneumocytes (ATII cells) are 
small cuboidal epithelial cells that comprise 
approximately 15% of the total cells lining the 
alveoli but only 5% of alveolar surface area. The 
much larger and flatter alveolar type I (ATI) 
pneumocytes cover approximately 95% of the 
surface area of the lung and are the primary site 
of gas exchange.1 Surfactant protein C (SP-C) is 
a key component of pulmonary surfactant that is 
produced exclusively by ATII cells. Following lung 
injury, ATII cells can produce inflammatory 
mediators and will also differentiate into ATI cells 
to repair the damaged epithelium. During 
differentiation, ATII cell surfactant lipid and protein 
production progressively declines. We 
hypothesized that, as a known cause of severe 
lung injury, influenza A virus infection will 
significantly alter ATII cell function. Moreover, we 
proposed that ATII cell SP-C production would 
decrease and that ATII cells would increase 
production of inflammatory cytokines in response 
to influenza infection. 

MATERIALS & METHODS 
Transgenic mice that express a GFP transgene 
under the control of the ATII cell-specific 
surfactant protein-C promoter2 were infected with 
influenza A/WSN/33 (a mouse-adapted H1N1 
strain) for 2-6 days. Lung digests were processed 
and ATII cells isolated. Cell suspensions were 
stained with R-Phycoerythrin (PE) conjugated 
antibodies for KC/GROα, TGFβ1, INFγ, and IL6 
and ATII cells were identified by gating on the 
high GFP cell population. Whole lungs were 
isolated from SPC/GFP mice (n = 10/time point) 
and imaged using the Xenogen IVIS 100 imaging 
system to measure the expressed GFP 
fluorescence (Bin:HR(4),FOV10,f16,2 s). 

RESULTS 
Influenza infection resulted in a progressive 
decline in SP-C-positive ATII cells from a mean of 
50% in uninfected mice to 24% at 6 days post-
infection (Fig. 1). Quantitation of whole-lung GFP 
fluorescence by using an in vitro imaging system 
(IVIS) confirmed this decline in SP-C production 
by ATII cells from mice expressing GFP under the 
cell-specific SP-C promoter. ATII cell homogeneity 
also decreased during the course of infection as 
seen in the FSC/SSC plots which correlate to cell 
granularity and size, consistent with a 
differentiation to an ATI phenotype. Influenza 
infection also induced expression of GROα/KC 
and TGF-β1 by ATII cells, but did not result in 
production of IFN-γ or IL-6 (Fig. 3). 

DISCUSSION 
The flow cytometric analysis techniques which we 
have developed will increase our ability to 
determine specific effects of influenza infection on 
ATII cell function and the role of these cells in the 
post-infection inflammatory cascade and recovery 
from lung injury. They will also allow us to 
generate highly-purified ATII cell preparations by 
cell sorting, which can be used for analysis of 
influenza effects on ATII cell gene expression. 

CYTOKINE ANALYSIS 

Fig. 3 – ATII cells express KC/GROα and to a lesser extent TGFβ1 but not 
INFγ or IL6. Lung digests from SP-C/GFP mice were stained for 
KC/GROα , TGFβ1, INFγ, and IL6 and analyzed by flow cytometry. ATII 
cells were isolated by gating on the high GFP population. Expression of 
these molecules is indicated by red histograms and autofluorescence of 
non-stained cells is shown as blue histograms. 



• Balls with multiple holes showed no difference compared to the balls 
with only one hole (data not shown). 

• The 29mm hole was the most effective at creating a more challenging 
enrichment experience (Figures 4 and 7) compared to 35 mm and 
44mm modified balls and the control ball (Figure 6 and 7) based on 
duration of interaction. 

• The 29mm hole also enabled staff to use food items that would not fall 
through the floor grates. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Scored amount of interaction  with a ball in five minute intervals. 
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CONCLUSION 

Providing research animals with appropriate environmental enrichment 
helps to encourage species-specific behavior.  In swine, this includes 
behaviors such as rooting and foraging. One of the ways to achieve this 
goal for swine in the research setting is to place food enrichment into a 
foraging ball—a hard, hollow, plastic toy which has pre-drilled holes in it 
to engage the swine in removing the food. Many of the commercially 
available foraging balls for swine have multiple small holes throughout 
the surface.  This requires the use of small food items, which poses the 
problem of food falling through the grated, elevated flooring that swine 
are housed on in our facility.  There are also commercially available 
foraging balls that have few extremely large holes in the surface; and in 
our experience, they do not present enough of a challenge for the swine.  
In an effort to provide the best possible enrichment for our swine, we 
created customized foraging balls from herding balls—a hard, hollow, 
plastic ball with no holes.  The herding balls were customized by drilling 
varying size and numbers of holes.  This allowed larger food enrichment 
choices which would not fall through the flooring, but still provided more 
of a challenge for the animals.  The swine were observed playing and 
investigating the foraging balls for longer periods of time, approximately 
30-45 minutes while there was food in the ball.  These customized 
foraging balls create a more challenging experience for our swine, thus 
extending play time and providing a better enrichment experience in our 
facilities.     

By customizing a foraging ball to our specifications, we were able to 
create a more challenging enrichment experience that promoted normal 
swine behavior in the laboratory setting for an increased duration of time.  
The optimal size foraging hole(s) which engaged the animals for the 
longest duration without loss of food through the run flooring is 29 mm. 

 Refinement of Swine Enrichment via Customization of 
Foraging Balls Results in Increased Duration of Play  

 
Rebecca Glock, Shannon R. Balser, Stephanie Lewis 

University Laboratory Animal Resources, The Ohio State University, Columbus, OH 

Equipment  
• Six inch diameter herding balls were purchased from a commercial 

vendor and a hole saw from a local hardware store was used to modify 
the herding balls (Figures 1 and 2). 

• Balls were either left unmodified or had a hole(s) drilled into them. 
Three arbitrary hole sizes were used--29mm, 35mm, or 44mm (Figure 
1).   

• The hole(s) drilled into the ball were sanded with fine grit sand paper to 
smooth any rough edges and remove any flakes of remaining plastic. 

• No ball had more than three holes in it and all holes in an individual ball 
were the same size.  

• The balls with the hole(s) had enrichment food items such as grapes, 
strawberries, carrots, cherry tomatoes, or pieces of pear placed in 
them. Food enrichment was chosen based on size--whether or not it 
would fall through the flooring (Figure 3). The unmodified balls had no 
food enrichment. 

Animals 
• A group of 18 pigs were used for data collection: five pigs to test each 

of the experimental balls and three for the control ball. 
• Pigs were housed in a 90in X 38in run and fed Mazuri mini pig diet 

twice daily. City water was provided via an automatic watering system 
(lixit).    

Experimental Design 
• The pigs were exposed to a ball for thirty minutes and videotaped 

(Figure 5).  
• The videos were then reviewed and scored based on the amount of 

contact time each pig had with the ball. 
• Points were awarded at each 5 minute interval. 
• The ball received one point for every minute of time the pig was in 

contact with it for a maximum score of five points per interval. 

• Rooting is well-documented as an essential foraging behavior in pigs. 
• Studies show that domestic pigs spend 51% of their day investigating 

and rooting in their surroundings. 
• This natural behavior can become destructive to the pig itself or to the 

enclosures they occupy unless the behavior is redirected. 
• When pigs were observed in an enclosure with enrichment, they spent 

their time rooting, biting, and chewing the available enrichment.  Pigs 
in enclosures devoid of enrichment spent their time rooting, biting, and 
chewing the floors and walls of their enclosure. 

• To date, the University Laboratory Animal enrichment program for 
swine included daily food enrichment placed in the food bowl once 
daily and toys rotated in the cage once a week. 

• The purpose of this study was to develop an enrichment device that 
was efficient and effective at enhancing the food enrichment they 
were already receiving while also promoting healthy normal behaviors. 
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Figure 1. The original herding ball  (top) and the 
customized foraging balls (29mm, 35mm, or 44mm). 

Figure 2. Hole saws used to modify the herding 
balls. 

Figure 3. A carrot and a grape on the  
standard flooring in our facilities. 

Figure 4. Pig interacting with modified 
(29mm hole) foraging ball. 

Figure 6. Pig drinking ignoring the 
control herding ball and playing with 

lixit instead. 

 
Figure 5. The video camera used to collect data fixed  

to the top of a run. 
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Figure 5. The meningocele lumen 
(L) is lined by a thin meningothelium 
resting on dense connective tissue, 
which forms a stalk (S) connecting 
to the underlying leptomeninges.  
H&E, 100x 

White o 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Appearance of the extra-cranial mass on the 
rostrodorsal calvarium, as seen when the skin has been 
reflected.. 
 graypo 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Clinical Presentation. Soft, elevated mass on the 
dorsal aspect of the rostral cranium (“forehead”) in an 
otherwise healthy, naive 7-month-old female C57BL/6 Eu-
155 transgenic mouse.  

Meningocele with a Focal Lipomatous Hamartoma  
in a Mouse (Mus musculus) 

  
Mandy Leber1, Adrienne Dardenne1, Brad Bolon2, and Stephanie Lewis1 

1University Laboratory Animal Resources; 2Comparative Pathology & Mouse Phenotyping Shared Resource 
 The Ohio State University, Columbus, Ohio  

 
 

• Mice. Animals were housed in microisolator cages 
containing ¼ inch corncob bedding and a cotton nestlet 
under a 12:12 hr light:dark cycle in accordance with “The 
Guide for the Care and Use of Laboratory Animals” and 
experimental use approved by the Institutional Animal Care 
and Use Committee. Animals were provided ad libitum 
Teklad 7912 rodent chow and filtered city water.  

• Pathologic Evaluation. The mouse was euthanized via 
CO2 asphyxiation. After the gross postmortem evaluation, 
tissues were fixed in neutral buffered 10% formalin for 24 
hours, processed by routine methods and embedded in 
paraffin. Sections (4 µm) were stained with hematoxylin & 
eosin (H&E) and evaluated by light microscopy.  

RESULTS 

Figure 4. The brain exhibits focal loss of 
cortical layer I (arrows), agenesis of the 
corpus callosum, and migration of the 
habenular nuclei (H) into the third ventricle 
(III) walls.  The meningocele lumen (L) is 
bounded by a stalk (S). H&E, 100x. 

Figure 3. Meningocele (extracranial 
extension of the meninges) encased 
within a lipomatous hamartoma. H&E, 
20x. 
 
 

 
 
 
 
 
 

• Pathologic evaluation confirmed the presence of a meningocele, an extracranial 
extension of the meninges through a persistent foramen in the bone (in this case, the 
calvarium). 

• The pathogenesis of the lesion is an incomplete closure of the neural tube near the 
rostral neuropore, indicating the defect arose at approximately gestational day [GD] 
9.25 (where GD 0 represents the morning on which a copulation plug was observed).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 6. Similarities between human and mouse neural tube defects.  
 

• The underlying brain exhibits a number of subtle structural changes consistent with 
defective neural tube closure. The minimal nature of these neural defects would not 
have affected neurological function during life. 

• While this was a spontaneous neural tube defect (NTD), there are over 240 mouse 
mutants (engineered, induced, or spontaneous) and strains that serve as models for 
human NTD. 
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Mouse fetus. 
Sites of common NTDs 
relate to elevated zones. 
 

Day 9 mouse embryo. 
Neural fold elevation zones 
and fusion initiation sites. 
  

Human fetus. 
NDT sites are 
similar to mouse.  
 

Diagrammatic cross-section of cranial neural fold elevation.  

A 7-month-old, female, genetically modified mouse on a C57BL/6 
background presented to the Veterinary Service with a 0.25-cm-
diameter, soft, elevated mass on the dorsal aspect of the rostral 
cranium. No other abnormalities were noted during the physical 
examination, nor were clinical signs of neurological dysfunction 
observed. Consultation with the investigator revealed that this 
finding was not an expected phenotype in the colony. At necropsy, 
the mass was demonstrated to involve the subcutis but also to 
extend as a fibrous stalk through an orifice in the calvarium (i.e., 
skull). Histopathologic examination revealed a narrow, irregular 
cavity lined by a thin meningothelial layer subtended by a variably 
thick layer of dense connective tissue. Other subtle but notable 
dysplastic defects in the adjacent brain included the loss of 
cerebrocortical layer I, agenesis of the corpus callosum, and 
streaming of the habenular nuclei into the dorsally displaced walls 
of the third ventricle. These traits confirmed that the mass was a 
meningocele, a neural tube defect resulting from incomplete 
closure of the rostral neuropore at approximately gestational day 
9.25.  Additionally, the substantial overgrowth of subcutaneous 
white adipose tissue surrounding the meningocele was diagnosed 
as a lipomatous hamartoma (i.e., a nodule comprised of extra 
cells/tissues of a kind—in this case fat—normally found at the 
site).The mechanism responsible for hamartoma formation was not 
identified, but a reasonable explanation would be excess fat 
proliferation in response to growth factors elaborated by the 
protruding meningeal tissue. While this presentation is rare, it is 
important to consider meningioma as a differential diagnosis in 
adult animals when evaluating nodular lesions along the axis of the 
neural tube fusion. 
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The Health Management of a Rice Rat (Oryzomys palustris) 
Colony within a Laboratory Animal Facility 
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ABSTRACT 
Animal care and use programs within academic institutions need to provide appropriate 
health management conditions for a variety of animal species.  The rice rat (Oryzomys 
palustris) was selected by an investigator to be used as an animal model for periodontal 
disease.  In preparation of using this animal model, University Laboratory Animal 
Resources’ Quality Assurance Laboratory needed to develop a standard of care for a 
colony of animals acquired from an outside source.  The aim was to determine the 
appropriate health monitoring requirements for the animals, along with establishing 
baseline data bank of blood chemistry values for this species.  Animals were initially 
quarantined and monitored for excluded pathogens using parasitologic and serologic 
methods by direct testing of the colony animals and sentinel animals associated with the 
colony.  Serology testing utilizing blood collected from the submandibular vessel was sent 
to Charles River Laboratories and was tested under the Rat Assessment Plus panel.  Endo 
and ecto parasite testing resulted in positives for both fur mites (Radfordia affinis) and 
pinworms (Syphacia muris). Treatment was initiated using Harlan™ Teklad Global 18% 
Protein Diet medicated with Fenbendazole and placing Atgard® (dichlorvos) Swine wormer 
in the bedding.  Results were the successful elimination of both pathogens.  At the end 
point of the study, blood was collected via cardiac stick and serum was submitted for 
complete blood cell count and serum chemistry to the Comparative Pathology and Mouse 
Phenotyping Shared Resource at The Ohio State University. Standard baseline rice rat 
values were determined by comparing the results to each other as well as the standard rat 
values for serum chemistry. The establishment of baseline serum chemistry values for this 
unique species and successful treatment of pathogens contributed to the formation of a 
veterinary care program which will help provide high quality research subjects in the future. 
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Weight:  40-80 grams 
Gestation:  25 days 
Litter size:  1-7 
 

Weaning:  11-13 days 
Female puberty:  7 weeks 
 

Ectoparasites 

Endoparasites 

Treatment 

Mite egg Radfordia afffinis Open mite eggs 

Research Uses  
 Arboviruses 
 Copulatory behavior 
 Dental development 

Murine typhus 
 Congenital erythrocytic porphyria 
 Periodontal disease 

Oryzomys palustris:  Rice Rat 

Diseases:  Argentina Hemorrhagic Fever-zoonotic 
 
The fur of the rice rat varies from gray to brown with blackish hairs 
intermixed.  The ventral side and feet are whitish.  The ears are 
small and the tail is as long, or longer, than the head and body. 

Quarantine Guidelines for Import of Rodents 
The Ohio State University 

Quarantine will be set up for all animals coming in from sources not on the OSU 
approved Rodent Vendor listing 

 The quarantine time frame is 6-8 weeks for full testing unless there are health issues 
 Initial testing of colony animals upon arrival 
 Sentinel placement with individual quarantine groups 

 20% of the incoming colony animals were tested for fur mites via tape test 
 Positive for Radfordia affinis 

Occurs during cage changes 
 Add ½ tsp of ATGARD® (Dichlorvos) granules to each cage 
 Change cages weekly with new ATGARD® added at each cage change 
 Continue to add ATGARD® to cages weekly for 6 weeks 
 At end of treatment-change cages (no ATGARD® added) 

Post Treatment 
 Samples were collected two and four weeks post treatment from all colony cages 
 Positive tests required re-treatment and follow-up testing until negative 

Treatment 

 20% of the incoming colony animals were tested for 
pinworms via tape test and fecal float 

 Positive for Syphacia muris 

Treatment 
 Treatment initiated using Harlan™ Teklad Global 18% Protein 

Diet medicated with Fenbendazole for 6 weeks 
 Change out diet weekly 
 At end of treatment feed changed to regular chow 

 
 Post Treatment 

 Samples were collected two weeks post treatment from all colony cages 
 Positive tests required re-treatment and follow-up testing until negative 

Syphacia muris 

Serology 
 Colony animals were placed under minimal anesthesia using Isoflourane 
 Blood was collected via the submandibular vessel  
 Animals were monitored until sternal, then returned to cages 
 Serum was sent to Charles River Laboratories  
 Tested for pathogens using the Rat Assessment Plus panel 

  RPV 
 H-1 
 KRV 

 RMV 
 NS-1 
 SDAV 

 RTV 
 SEND 
 PVM 

 REO 
 MPUL 
 LCMV 

 MAV 
 HANT 
 ECUN 

 CARB 
 ROTA-B 

 All animals tested negative for serologic pathogens 

Complete Blood Cell 
Count 

Serum Chemistry 

 Blood collected via cardiac stick at end of study from 18 animals 
 Utilized standard rat values to determine standard baseline rice rat values 

The establishment of baseline serum chemistry values and complete blood cell counts, 
along with successful treatment of two pathogens, has contributed to the formation of a 
veterinary care program which will help provide high quality research subjects in the 
future. 

Oryzomys palustris 
ALP 193.75 u/L 61.23 14.43 
ALT 115.26 u/L 20.77 4.89 
AST 64.23 u/L 26.77 6.49 
GGT 3.47 u/L 0.71 0.17 
ALB 3.43 g/dL 0.91 0.22 

  
TPROT 5.74 g/dL 0.26 0.06 
GLOB 2.52   1.22 0.29 
TBILI 0.18 mg/dL 0.06 0.015 
BUN 21.66 mg/dL 6.42 1.51 

CREAT 0.43 mg/dL 0.108 0.02 
  

BUNCRE 50.11   13.33 3.14 
CHOL 155.33 mg/dL 53.97 12.72 
TRIG 134.72 mg/dL 69.9 16.47 
GLU 148.46 mg/dL 74.77 19.307 
CA 9.34 mg/dL 0.704 0.17 

  
PHOS 6.28 mg/dL 2.01 0.504 
AMYL 667.65 U/L 317.26 74.77 

LIP 15.5 IU/L 7.16 1.73 
CK 214.15 U/L 262.48 65.62 

  
Average 

Value Unit 
Standard 
Deviation 

Standard 
Error 

Rattus norvegicus 
ALP 15.0-45.0 u/L 
ALT 10.0-35.0 u/L 
AST 10.0-45.0 u/L 
GGT 0-9 u/L 
ALB 3.8-4.8 g/dL 

  
TPROT   g/dL 
GLOB     
TBILI 0.0-1.0 mg/dL 
BUN   mg/dL 

CREAT 0.5-2.2 mg/dL 
  

BUNCRE     
CHOL 50.0-250.0 mg/dL 
TRIG 62.0-276.0 mg/dL 
GLU 150-421 mg/dL 
CA 8.0-12.0 mg/dL 

  
PHOS 4.2-8.5 mg/dL 
AMYL   U/L 

LIP   IU/L 
CK 6.0-309.0 U/L 

  Normal Range Units 

Oryzomys palustris 
White Blood Cells 

WBC 3.03 K/µL 1.53 0.36 
NE 0.09 K/µL 0.09 0.02 
LY 2.68 K/µL 1.35 0.31 
MO 0.26 K/µL 0.16 0.03 
EO 0 K/µL 0.002 0.0005 
BA 0 K/µL 0 0 
NE 2.54 % 1.91 0.45 
LY 88.76 % 5.29 1.24 
MO 8.68 % 3.69 0.87 
EO 0.02 % 0.06 0.015 
BA 0 % 0 0 

NRBC 0 % 0 0 
Red Blood Cells 

HCT 53.39 % 7.32 1.72 
RBC 7.45 M/µL 0.94 0.22 
Hb 14.23 g/dL 1.72 0.405 

MCV 71.56 fL 2.73 0.64 
MCH 19.11 pg 0.76 0.17 

MCHC 26.73 g/dL 0.78 0.18 
RDW 15.66 % 1.71 0.403 
Retics 303.55 K/µL 199.82 47.09 
Retics 3.62 % 1.405 0.34 

Platelets 
PLT 1162.66 K/µL 210.17 49.53 
PCT 0.63 % 0.115 0.02 
MPV 5.47 fL 0.24 0.05 
PDW 36.63 % 2.35 0.55 

  Average Value Unit 
Standard 
Deviation 

Standard 
Error 

Rattus norvegicus 
White Blood Cells 

WBC 2.9-20.9 K/µL 
NE 0.3-8.5 K/µL 
LY 3.8-15.3 K/µL 
MO 0.0-1.4 K/µL 
EO 0.0-0.3 K/µL 
BA 0.0-0.1 K/µL 
NE 5.3-38.1 % 
LY 56.7-93.1 % 
MO 0.0-7.7 % 
EO 0.0-3.4 % 
BA 0.0-0.4 % 

NRBC   % 
Red Blood Cells 

HCT 34.0-53.0 % 
RBC 4.6-9.19 M/µL 
Hb 10.0-16.7 g/dL 

MCV 50.0-77.8 fL 
MCH 16.0-23.1 pg 

MCHC 28.2-34.1 g/dL 
RDW 12.0-27.0 % 
Retics 0.0-130.0 K/µL 
Retics 0.0-1.2 % 

Platelets 
PLT 685-1436 K/µL 
PCT   % 
MPV 5.0-20.0 fL 
PDW   % 

  Average Range Unit 

Photographs of rice rats, fur mites, pinworms, Atgard ®, serology tubes, and reagents courtesy of the 
Quality Assurance Laboratory, ULAR, The Ohio State University.  White blood cell diagram courtesy of 
webmd and white blood cell smear courtesy of kumc.edu.  
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A Retrospective Examination of the Impact of Removing Shoe Covers 
from Standard Personal Protective Equipment  

within the Animal Facility 
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RESULTS 

 
 
 
 
 
 
 
 
 
 
 
 

ABSTRACT 
Historically, shoe covers were considered an integral part of the bio-containment process for 
maintaining a “clean” animal room. With the introduction of microisolator caging and ventilated rack 
housing, it became necessary to re-evaluate the contribution of different elements of PPE utilized to 
maintain animal and human health. A study was designed to test the effectiveness of shoe covers 
for bio-containment at both the animal room floor level and on personnel utilizing fluorescent 
powders. Experiments were performed both with and without shoe covers and a black light was 
used to survey fluorescence around the room, on the rack, on inner and outer surfaces of cages, 
and on personnel. While there was no difference in the spread of fluorescence in the presence or 
absence of shoe covers at the room level, it was determined that the application of shoe covers 
offered a direct potential for contamination of personnel from contact with shoe bottoms. In August 
2010, shoe covers were removed from standard PPE for all ULAR facilities except BSL3 and 
quarantine areas.  An advisory group of investigators was contacted for initial feedback. Official 
notification for removal was communicated to staff and investigator groups via email and signage 
including objective pictorial results of the shoe cover study was placed in all ULAR facilities 
explaining the refinement of PPE for ULAR vivaria.  The results of ULAR standard quarterly sentinel 
monitoring at 6, 12, 18, and 24 months post shoe cover removal has shown no change in the health 
status of colony animals.  From 2008 to 2011, ULAR facilities saw a 28% increase in animal use.  
With removing shoe covers, ULAR has a projected minimum supply savings of $18,000 and staff-
related time savings of $9,000 each year.  Results indicate that the elimination of shoe covers did 
not impact disease prevalence and resulted in significant savings. 

$16,079

$47,463

$2,204
$10,115

$28,851

Gown

Bonnet Face-
mask

Gloves

Shoe-
coversCost analysis of the amount spent on shoe covers in relation to 

other items of personal protective equipment for the time period 
of July 2009-June 2010 (Fig. 7).  At the current rate of increase 
in the number of animals used, ULAR has projected a minimum 
savings of $18,000 a year in supply costs. 

Figure 7 

MATERIALS AND METHODS 

A room within the vivarium was equipped with a bio-safety 
hood and a ventilated rack containing microisolator cages. A thin 
layer of powder was applied to an area inside of the animal room 
door. Study participants randomly selected a task to perform 
(Table 1), donned required PPE including shoe covers, entered 
the room and performed the task. After the last participant, the 
room was examined for distribution of powder using a black light. 
The room was cleaned, and the experiment repeated without 
shoe covers. Black light assessment revealed no contamination 
powder within any of the cages or on any of the inanimate 
objects within cages.  Powder spread throughout room in normal 
traffic patterns on the floor in either the presence or absence of 
 

Animal check AM 
Animal check PM 
Wean cage in space M5 
Change cage space I4  
Stock room 
Separate animals in cage H4 
Set up pair in cage K2 
Change cages I3, J3, K4 
Flush rack 
Move cages from K1-3 to N1-3 

TABLE 1  

Figure 1 Figure 2 Figure 3 

Krypton Powder and XR-7 Contamination Simulation Powder are useful in situations where 
invisible detection is needed.  

A thin layer of powder was applied in front of a PPE station. One at a time, participants donned 
PPE, either with or without shoe covers.. Participants entered a room, were examined using a 
black light, and photographs were taken of any fluorescence. Black light examination showed that 
all participants that were asked to don shoe covers fluoresced in multiple areas. Fluorescence was 
most notable on gloves and gowns, especially the sleeve and cuff area (Fig. 4). No fluorescence 
was noted on participants that did not apply shoe covers (Fig. 5).* 

Figure 4 Figure 5 

*Note: 
purple 
on finger 
tips is 
from the 
black 
light.  

Since the final removal of shoe covers in August 2010 two pathogens, 
pinworms and MHV, have been identified in one vivarium. Subsequent 
testing for pinworms (fecal and PCR) and MHV (PCR, cell line testing, and 
serology) through multiple rooms in the same facility yielded no other 
positive results and confirmed that these were isolated occurrences. In the 
past 10 years pinworms have been identified as isolated outbreaks in single 
separate PI groups in 2002, 2004 and 2008, and MHV has been identified 
once in 2009.  

All ULAR rodent facilities have a cage of two sentinels assigned to each ventilated rack up to 
140 cages. Mouse sentinel cages consist of two, 3-4 week old CD-1 heterozygous nude immune 
competent mice. Sentinels are exposed to 100% pooled dirty bedding from colony animal cages 
at each cage change.  Quarterly both sentinel animals have samples collected and processed 
for diagnostic testing. Sentinels are replaced biannually.  Testing for serology and helicobacter is 
through Charles River Labs (CRL) and remaining testing is completed in house. 

Sentinel Program in ULAR Rodent Facilities  

Sentinel Testing Results January 2009-June 2012 

Even though the 3 minutes saved per day seems minor, when calculated 
out for one year at the average husbandry rate of $12.29 per hour, the 
staff-related savings are estimated to be a minimum of $7700 each year.  
This total does not take into account those staff members with a higher 
pay rate, such as administrators, veterinarians, or health technicians. 

30 individuals were asked to apply PPE  while being timed, once 
with shoe covers and once without.  The individuals were then 
asked to estimate the number of times they felt they changed PPE 
throughout a normal workday.  It took the participants an average of 
28 seconds less to apply PPE without the shoe covers (Fig. 8).  The 
average number of PPE changes was 6. 

Animal usage numbers have been on a steady increase with a 28% 
rise between 2008 and 2011 (Fig. 6).  Along with the animal use 
increase, the increase in personnel, including ULAR staff, 
investigator lab persons, and grad students, from 2008-2011 is 
estimated to be between 20-25%.   

Between 2001 and 2009, ULAR had six facilities with positive mouse 
parvovirus (MPV) results, all in conventional or barrier housing.  After an 
extensive testing and eradication plan  was implemented from January 
2009 to July 2010, no MPV has been detected in any colony via sentinel 
testing since. 

Figure 8 

shoe covers (Fig.1 and 2). One participant used the lower rung of  ventilated rack as a step to 
gain access to top row of cages (Fig. 3). 

Figure 6 

The health data retrieved over the past 24 months through the sentinel program shows that the 
removal of shoe covers did not impact disease prevalence in ULAR facilities. The identification 
of pinworms in 2011 and MHV in 2012 is consistent with the OSU history and we feel confident 
that this does not have any relationship with the discontinuation of the use of shoe covers.  
Subsequent sentinel testing for the July-September 2012 quarter was negative for all restricted 
pathogens.  The removal of shoe covers from the standard required PPE for rodent room entry 
in ULAR facilities has resulted in significant projected savings each year of $18,000 in supply 
costs and an estimated $9,000 a year in staff-related time savings. 

ACKNOWLEDGEMENTS 

Murine norovirus (MNV) is not excluded from any ULAR facility at this time 
and is considered endemic to the rodent population. A recent study reported 
by the University of Illinois has shown that up to 25% of research facilities 
nationwide have mice that have tested positive for the virus. 

Thanks to the ULAR staff for their assistance with the original experiment.  I would also like to 
thank Andy Newland, Casey Scoville, and Elizabeth Dean for their assistance with compiling the 
data and Dr. Krista LaPerle for the photograph of the histopathology of pinworms. MPV photo 
from humenhealth.com.  MNV photo from cisionwire.com  

  Jan-June 09 July-Dec 09 Jan-June 10 July-Dec 10 Jan-June 11 July-Dec 11 Jan-June 12 
MPV-1 62/1306 14/2087 0/1799 1/1471 0/1142 0/1086 0/1066 
MPV-2 55/1306 15/2087 2/1799 0/1471 0/1142 0/1086 0/1066 
MVM 41/1306 6/2087 0/1799 0/1471 0/1142 0/1086 0/1066 
NS-1 64/1306 12/2087 0/1799 1/1471 0/1142 0/1086 0/1066 

SEND 0/926 0/1139 0/1346 0/1277 0/1140 0/470 0/1066 
PVM 0/926 0/1139 0/1346 0/1277 0/1140 0/470 0/1066 
MHV 2/932 0/1218 0/1346 0/1277 0/1140 0/1086 2/1066 
MNV 560/495 702/1139 853/1346 685/1277 675/1140 440/1086 556/1066 

TMEV 0/926 0/1139 0/1346 0/1277 0/1140 0/1086 0/1066 
REO 0/926 0/1139 0/1346 0/1277 0/1140 0/470 0/580 

MPUL 0/926 0/1139 0/1346 0/1277 0/1140 0/470 0/580 
EDIM 0/926 0/1139 0/728 0/1277 0/1140 0/1086 0/1066 
LCMV 0/431 0/592 0/728 0/658 0/611 0/470   
MAV 0/431 0/592 0/728 0/658 0/611 0/470   

ECTRO 0/431 0/592 0/728 0/658 0/611 0/470   
K 0/431 0/592 0/728 0/658 0/611 0/470   

POLY 0/431 0/592 0/728 0/658 0/611 0/470   
MTLV 0/431 0/592 0/728 0/658 0/611 0/470   
MCMV 0/431 0/592 0/728 0/658 0/611 0/470   
HANT 0/431 0/592 0/728 0/658 0/611 0/470   
ECUN 0/431 0/592 0/728 0/658 0/611 0/470   
CARB 0/431 0/592 0/728 0/658 0/611 0/470   

                
Fur Mite 0/948 0/1112 0/1320 0/1277 0/1138 0/882 0/1066 

Fecal Float 0/559 0/361 0/620 0/621 0/377 0/412 0/486 
Tape Test 0/561 0/361 0/620 0/621 0/441 0/412 0/486 

Gut Maceration 0/455 0/751 0/700 0/658 0/809 0/470 0/580 
Necropsy 0/457 0/751 0/702 0/654 0/809 0/470 0/580 

Pinworms visible on 
histopathology exam 

Animal Usage 

Cost Analysis 

Personal Protective Equipment Time Consideration 

Staff-Related Savings 



Gross Findings 
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Abstract 

Background 

Histological Findings 
An aged male Djungarian hamster (Phodopus sungorus) presented with 
bilateral facial swelling, proptosis of the left eye, and blepharospasm of 
the right eye. The animal  was a breeder with no prior experimental or 
medical history. Ibuprofen-medicated drinking water was initiated to 
manage clinical signs. However, due to the poor prognosis, the hamster 
was humanely euthanized. Gross necropsy demonstrated a proptosed left 
globe, a ruptured right globe, and marked facial edema and hemorrhage. 
Microscopic examination revealed large thrombi bilaterally in major veins 
draining the retrobulbar venous plexii, with large retrobulbar hemorrhages 
compressing the Harderian glands. Abdominal findings included multiple 
soft, white, attached and free-floating nodules; a large mass effacing the 
cranial pole of the right kidney; and red-brown ascites fluid. The white 
nodules were coalescing foci of histiocytic sarcoma dispersed throughout 
the abdominal cavity and disrupting the parenchyma of major viscera 
(especially liver). The diagnosis of a histiocytic lineage for the neoplasm 
was supported by immunohistochemistry to detect the macrophage 
surface antigen CD163. The kidney mass was a renal cell carcinoma. 
While not tested directly, a reasonable explanation for the clinical 
presentation was reduced protein synthesis (including thrombolytic 
molecules) as a consequence of liver destruction and/or cachexia 
associated with systemic neoplasia. To the authors’ knowledge, this case 
represents the first description of disseminated histiocytic sarcoma 
reported in a Djungarian hamster. 
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Materials and methods in white 

 
 
 
 
 
 
 
 
 
 
 
 
 
Gross findings included moderate edema and hemorrhage of the face, 
prolapse with hemorrhage of the left eye, rupture of the right eye, and 
many spontaneous lesions including ascites, a large mass effacing the 
cranial pole of the right kidney, multiple smooth white nodules in the 
abdominal cavity, and mild focal necrosis of the spleen. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                            L = liver, B = urinary bladder, arrow = nodule 
 
The most important findings were two major neoplasms: histiocytic 
sarcoma, which was widely distributed as white nodules in multiple 
viscera and throughout the abdominal cavity, and renal cell carcinoma. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         
               K = kidney, arrow points to the mass effacing the cranial pole of the right kidney 

Histiocytic Sarcoma in a Djungarian Hamster (Phodopus sungorus) 
 

Aleksandra R. Gill,1 Adrienne D. Dardenne,1 Bonnie Harrington,2 Brad Bolon,2 and Dondrae J. Coble1 
 

1University Laboratory Animal Resources; 2 Comparative Pathology & Mouse Phenotyping Shared Resource 
 The Ohio State University, Columbus, Ohio  
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Conclusion 
White on lighter gray The diagnosis of histiocytic sarcoma was appropriate because the 

cytoarchitectural and immunohistochemical features of the malignant 
cells resemble the well-known traits of murine histiocytic sarcoma. 
Anti-CD163 staining has been described as an effective method to 
identify cells of macrophage origin, including when used to identify 
histiocytic sarcoma.3 

 
The renal cell carcinoma, while quite large, was confined to a portion 
of one kidney, and would not have impacted renal function. 
 
The ongoing effort to support the tumor cell populations and their 
activities (such as ascites) and the consequences (inflammation in 
response to tumor-induced necrosis of the visceral parenchyma and 
degradation of the free-floating neoplastic polyps) would have greatly 
depleted  the hamster’s energy reserves in multiple tissues. Marked, 
diffuse atrophy of brown fat and difficulty in isolating white fat depots 
demonstrated that this animal had been in a physiological state of 
cachexia for an extended period prior to the onset of clinical disease. 
 
Additionally, ge-related degenerative conditions affecting the skeleton 
and the widespread damage to the facial tissue would have 
contributed to the poor condition of the animal.   Repeated 
hemorrhage with indolent suppurative inflammation and edema of the 
retrobulbar tissues bilaterally, proptosis of the left eye, and ulcerative 
keratitis and rupture of the right eye coupled with marked necrosis of 
the right Harderian gland over time could have limited the hamster’s 
interest in food consumption and environmental interaction. 
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Coalescing foci of neoplastic mononuclear leukocytes were widely 
distributed in the liver. Infiltrating cells were macrophages as shown 
by their abundant pale cytoplasm and serpentine vesicular nuclei. A 
few multinucleated giant cells were evident in neoplastic foci, and 
vessels often contained rafts of tumor cells (arrows). The adjacent 
hepatic parenchyma was degenerating or necrotic.  
 
 
 
 
 
 
 
 
 
 
 
The immunohistochemical labeling pattern of neoplastic cells in the 
liver was consistent with histiocytic sarcoma. The tumor cells were 
moderately to strongly labeled by anti-CD163 (above), but not by anti-
cytokeratin or anti-vimentin (not shown), suggesting that the tumor 
originated from macrophages instead of epithelium or mesothelium. 
 
 
 
 
 
 
 
 
 
 
 
In the mesentery, neoplastic cells were present as a widespread  
infiltrate of the surface and as densely cellular polyps anchored by 
highly cellular stalks. The neoplastic cells in these structures were 
more pleomorphic (variable in features) as shown by the presence of 
a few giant nuclei (arrows) and larger, sometimes multiple nucleoli.  
 
The free-floating abdominal nodules were highly cellular but entirely 
necrotic except for an external layer of simple mesothelium. Their 
features were consistent with the neoplastic polyp described above, 
suggesting that attached viable nodules required a vascular supply. 

Histiocytic sarcoma is a malignant tumor of macrophage lineage that 
has been reported in humans, dogs, cats, camels, mice, and rats.4,6 
The neoplasm may be characterized by widespread involvement of 
major viscera (especially liver and spleen) in conjunction with 
characteristic cell features such as pleomorphic nuclei with prominent 
nucleoli as well as giant and/or multinucleated tumor cells. Spindle cells 
may be the primary cell type in some areas, and subcutaneous or soft 
tissue masses may be associated with this neoplasia.1 

 
Histiocytic sarcoma in mice occurs more frequently in animals over 12 
months of age and involves extensive infiltration of abdominal organs 
such as the liver, spleen, and uterus. Animals of the C57BL6/J strain, 
particularly females5, appear to be predisposed to this tumor. Findings 
in mice commonly include hepatomegaly, ascites, enlarged abdominal 
lymph nodes, and pleural effusion.2  A single reference characterizes 
histiocytic sarcoma in hamsters as a locally invasive soft tissue mass or 
a diffuse lymphomatous neoplasm.1 

An aged male breeder hamster presented with a rough coat, profound 
facial edema, and substantial periocular swelling affecting the right 
eye.  Clinical improvement was not observed after treatment with 
Ibuprofen-medicated drinking water and the hamster was euthanized. 
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