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ANIMAL LIBERATION WEEK 

Sunday April 20th – Saturday April 26th 
REVIEW SECURITY PRECAUTIONS! 

The last week in April is promoted by anti-research 

extremists around the world as a time for protests, media 

events, and other actions against the use of animals in 

biomedical research. In recent years it has been designated 

as the World Week for Animals in Laboratories (WWAIL), 

Student groups at UT-Austin are expected to protest at 

tables at the Mall and/or to march along the Dean 

Keeton/Speedway area. These events are generally 

peaceful, but previous experience at other institutions 

indicates that more serious incidents can also occur during 

this week, including direct confrontation, harassment, 

property damage, or attempts at research lab break-ins.  

 

This is an opportune time for investigators to assure that 

their staff understands the serious responsibilities that go 

along with access to campus animal facilities. Please be 

watchful for strangers or unusual activity around animal 

care and use locations during this time. Individuals 

authorized to have access to animal facilities should always 

carry their UT photo-ID badge and be prepared to show 

identification if requested by the UT-PD or the ARC 

management. DO NOT PROP DOORS OPEN OR 

ALLOW PERSONS UNKNOWN TO YOU FOLLOW 

YOU INTO THE FACILITY!  

 

More information on Animal Liberation Week and a 

response plan for reporting concerns are included 

elsewhere in this newsletter. For additional questions, 

please contact the ARC Director. 
 

  
 THIS MONTH'S CONTENTS 
 World Week for Animals in Laboratories ..............................Page 1 
 Animal Resources Center Update .........................................Page 1 
 Orientation Classes ................................................................Page 2 
 New Online Journal Access– Laboratory Animals................Page 2 
 ARC Contact List.....................................................................Page 3 
 WWAIL memo/posting .........................................................Page 4-5 
 NIH: What PIs Need to Know About Animal Research .Pages 6-11 
 AAALAC Accreditation: What and Why...............................Page 12 
 Agent of Interest: Helicobacter spp...............................Pages 13-16 
  

  

 

ARC UPDATE 
 
Here are just a few of the things the Animal Resources 

Center faculty and staff have been working on since the last 

newsletter: 

 

New personnel:   

Karen King has taken over as the Administrative 

Associate for the unit. Her background includes many years 

of departmental administration experience elsewhere at UT, 

and she brings with her a wealth of creative ideas that are 

helping us to more efficiently manage the ARC. Sandra, 

Mandy and Brian are new additions to the animal care 

team. Please join us in welcoming them to the staff. 

 

Building renovation and upgrades: 

A small project that reconfigured an animal housing and 

observational suite in the ARC building is nearly finished. 

This renovation was done to address the evolving needs of 

faculty in Anthropology. Another small lab renovation 

project (to accommodate a new faculty hire in Psychology) 

will begin later this spring.  

 

New building projects: 

Two new research buildings that are being designed by the 

College of Natural Sciences will need to support faculty 

with animal research requirements, and as a result ARC 

representatives have been heavily involved in the design 

and construction planning efforts for these new facilities. 

 

Online training and protocol submission: 

The university has purchased a new enterprise-wide 

software solution for administering certain research 

oversight committees, including the Institutional Animal 

Care and Use Committee (IACUC). ARC personnel have 

been working closely with the coordinators of these 

committees and other staffers working out of the VP-

Research office as the system is customized for UT-

Austin. Once this database system is fully implemented, all 

of the routine aspects of protocol submission/approval and 

basic staff training provision/tracking will be performed 

online through a secure browser interface.  
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ARC ORIENTATION CLASSES 
 

Tuesday, April 21, 2008 at 10:00AM 
ACES 2.302 

Thursday, June 19, 2008 at 9AM 
ACES 2.302 

 

This class is listed in TXClass as AN 1. To register or to 

find more information on training requirements for animal 

users at UT-Austin, go to the training section of the ARC 

website: 

http://www.utexas.edu/research/arc/misc/training.htm 

 
 

 

ANIMAL RESEARCH FUNDING AT UT 
 
This chart depicts the cumulative dollar amounts (direct 

costs) awarded to the university as part of grants and 

contracts that were noted to involve animal research in the 

fiscal year beginning with the date listed.  

 

 

As would be expected based on the doubling of the NIH 

budget during the past decade, animal-related funding has 

increased during recent years. 

 

The university works within a legal and ethical framework 

that requires the application of the “3 R’s” concept 

(Replace, Reduce, Refine) in order to utilize the fewest 

numbers of animals as possible for each study and to assure 

humane care and use of those animals that are required. 

However, animal-based research remains a very vital 

component of the university’s research mission, which is 

to: “Contribute to the advancement of society through 

research, creative activity, scholarly inquiry and the 

development of new knowledge.”    

 

JOURNAL WATCH 
 

Based on a request initiated by the ARC, the UT Libraries 

have acquired an institutional online subscription to the 

journal Laboratory Animals. This international journal 

covers all aspects of laboratory animal science as it relates 

to biomedical research. Below are citations from the journal 

that may be of interest: 
 

FELASA guidelines for the production and nomenclature of 

transgenic rodents. 

Rülicke T, Montagutelli X, Pintado B, Thon R, Hedrich HJ. 

Laboratory Animals, Volume 41, Number 3, July 2007 , pp. 301-311(11) 

 
EDITED ABSTRACT: The standardized nomenclature of rodent 
strains, genes and mutations has long been the focus of careful 
attention. Its aim is to provide proper designation of laboratory 
animals used in research projects and to convey as much information 
on each strain as possible. It facilitates not only the accurate 
communication of scientific results but is indispensable in 
controlling the dramatically increased number of transgenic animal 
models in experimental units, archives and databases. It is regrettable 
that many publications, especially on transgenic rodents, use vague 
and inappropriate strain designation. The aim of these guidelines is 
to raise awareness about specific features of production and of the 
current nomenclature system used for transgenic rodents.  

 

Differences in response to anaesthetics and analgesics between 

inbred rat strains. 

Avsaroglu H, van der Sar AS, van Lith HA, van Zutphen LF, 

Hellebrekers LJ. 

Laboratory Animals, Volume 41, Number 3, July 2007 , pp. 337-344(8) 

 
EDITED ABSTRACT: This study was carried out to determine 
differences in the response of inbred rat strains to a selection of 
analgesics and drugs used in anaesthetic protocols. Eight inbred 
strains (n = 6 rats/strain) were selected for the study: the pigmented 
ACI, BN and COP strains and the albino F344, LEW, SHR, WAG 
and WKY strains. Each rat was injected intravenously with two 
analgesics (buprenorphine 0.05 mg/kg and nalbuphine 1 mg/kg) and 
three drugs used in anaesthetic protocols (propofol 25 mg/kg, 
medetomidine 50 μg/kg and ketamine 10 mg/kg), respectively, using 
a crossover design. Six out of eight strains responded significantly 
different from each other to the analgesic effect of buprenorphine with 
the ACI strain as hyper-responder. In this study, all strains were non-
responsive to the analgesic effects of nalbuphine. The response to all 
three drugs used in anaesthetic protocols differed significantly 
among the strains. The F344 and BN strains were relatively resistant 
to the sedative effects of medetomidine. Use of ketamine was 
abandoned in the ACI and BN strains when the first two animals of 
both strains died soon after induction. With all three drugs the sleep 
time of albino rats was significantly longer compared with that of the 
pigmented ones.  
 
Implications of experimental technique for analysis and 

interpretation of data from animal experiments: outliers and 
increased variability resulting from failure of intraperitoneal 

injection procedures. 

Gaines Das R, North D. 

Laboratory Animals, Volume 41, Number 3, July 2007 , pp. 312-320(9) 
 
EDITED ABSTRACT:  Intraperitoneal (i.p.) injections are widely 
used in laboratory animal experiments. This technique has a failure 
rate that is typically reported to be of the order of 10-20%. It is not 
apparent that failures of i.p. injection and their consequences for the 
experimental results are as widely recognized as the use of the 
technique. We illustrate the consequences of i.p. injection failure for 
the analysis and interpretation of several bioassays.  
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Animal Resources Center 

 
Director 

Glen Otto, DVM 
gotto@mail.utexas.edu 

 
 

MANAGERS 
 

Facilities 
Nachi Shukla 

n.shukla@mail.utexas.edu 
 

Training and Compliance 
Jennifer Cassaday 

jencassaday@mail.utexas.edu 
 

 
BUSINESS OFFICE 

 

Administrative Associate 
Karen King 

ksking@mail.utexas.edu 
 

Sr. Office Assistant 
Nichole Powell 

ncpowell@mail.utexas.edu 
 

 

ARC Voice Line 

Please call (512) 471-7534. 
 
 

ARC Website 
Look for updated information 

on our website at: 
www.utexas.edu/research/arc/ 

 

 

Institutional Animal Care and 

Use Committee  

 
Program Coordinator 

  
iacuc@austin.utexas.edu 

 
IACUC Voice Line 

Please call (512) 475-8650 
 

IACUC Website 
 

http://www.utexas.edu/iacuc/ 
 

NOTE: The IACUC is a 

component of the Office of 
Research Support and 

Compliance (ORSC), not part of 
the Animal Resources Center. 

 

 
 

Description of This Issue’s Newsletter Attachments 
 

1) WWAIL Info 

 A memo with information on the “World Week for Animals in 

Laboratories” and an emergency response tree (suitable for posting) for any 

incidents that might be related to animal research issues. 

  

2) What Investigators Need to Know About the Use of Animals 

 A brochure from NIH that briefly describes government policies and 

investigator responsibilities as they relate to studies using vertebrate animals.   

  

3) AAALAC Accreditation: What it means. Why it matters. 

 A brochure from the Association for the Assessment and Accreditation 

of Laboratory Animal Care, International that discusses our status as an 

accredited institution.  

 

4) Helicobacter article 

 Short article describing a genus of opportunistic bacteria that can cause 

hepatitis, enteritis, tumors of the liver or intestine, and systemic immune 

dysregulation. These bacteria have the potential to interfere with a large range 

of studies, especially those that involve carcinogenesis and/or immune function. 

 

 

 

 

 

 For any comments or suggestions regarding the ARC Newsletter, please 

contact Dr. Glen Otto. 
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Date:   4/11/08   

 

To:   Individuals Using Animals in Research 

 

From:  Glen Otto, DVM, Director of the Animal Resources Center 

 

Subject: World Laboratory Animal Liberation Week 

 

This year's World Laboratory Animal Liberation Week (also known as World Week for 

Animals in Laboratories; WWAIL) is being observed from April 20-26. At this time, the 

announced plans for organized anti-animal research activities in Austin is limited to the 

UT student organization, Students Against Cruelty to Animals (SACA), who plan a mid-

day rally and possibly an evening vigil on Monday April 21
st
.  

 

During this time, be cautious of telephone calls from individuals representing scientific 

organizations or television or newspaper agencies. While UT encourages its faculty to 

freely discuss issues with the media, this is one situation in which you may want to 

consider referring reporters' calls to our professionals in media relations in the Office of 

Public Affairs. Laboratory animal use can be a very emotional issue, and as such, a third 

party sometimes is in the best position to dispassionately defend your efforts to advance 

science with the help of laboratory animals. Alternatively, you can let that office help you 

verify the authenticity of the reporter's claims regarding representation before you engage 

with the caller.  

 

The Office of Public Affairs can also assist you with preparing for media interviews. 

Discussing potential questions from the media in advance can prevent many opportunities 

for misstatement and misinterpretation. Media experts strongly recommend that 

laboratories using animals prepare and keep on hand brief statements regarding the 

benefit to human and animal health of their ongoing experimental studies. 

 

Although it is unlikely that anything other than peaceful demonstrations will occur, there 

has been a disturbing trend of more violent rhetoric on the part of extremist animal rights 

spokespersons during the past few years, both nationally and internationally.  The federal 

convictions of a group of high-profile anti-research extremists and their organization (the 

SHAC 7) and the recent amendments strengthening the federal Animal Enterprise 

Terrorism Act are significant positive advances in the battle to protect legal biomedical 

research, but there have been calls from other extremist groups for direct action (e.g., 
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break-ins, property damage, etc.) as a response. Unfortunately, in recent months there has 

been an increase in acts of vandalism involving the private property and homes of 

scientists, and in some cases this has escalated to the use of incendiary devices. 

 

This is also an opportune time to warn each of you to be particularly alert for less obvious 

activities of the animal rights groups, including those from off campus. Universities are 

being increasingly targeted by undercover activists, who apply for work in animal 

research support positions (or even as volunteers) in an effort to infiltrate and “expose” 

active research projects.  

 

The action tree below should be used if any violence or threatened violence occurs. It's 

quite simple: notify the UT police department first, and then notify the Animal Resources 

Center. The ARC will take care of notifying University media relations, government 

relations, research administration, and any other relevant agencies. Please disseminate 

this information to personnel in your laboratories.  

 

If you have any questions regarding the media or WWAIL issues, you can contact Glen 

Otto, Director, Animal Resource Center, at 471-2392 or Robin Gerrow, Director of 

Public Affairs, at 232-2145. 

 

 

EMERGENCY NOTIFICATION FOR EVENT ON CAMPUS 

 

 

 

 

 

EVENT 
Break-in 

Vandalism 

Threatening Phone Call or Letter 

Suspicious Package or Device 

Call UTPD 

471-4441 or 911 from a campus phone 

Notify the Animal Resources Center 
 

Dr. Glen Otto 

Nachi Shukla 

 

Regular Working Hours (7:30-4:30 Mon-Fri) 

471- 7534 

 

Off-Hours: 638-6032 or 963-2796 

FIRST 

SECOND 
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NOTE: I was asked to prepare an article for the newsletter of the Texas Branch of the American 
Association for Laboratory Animal Science (AALAS), and I thought it might have some interest to readers 
of the ARC newsletter as well. It is not referenced, but if anyone is interested in the primary literature 
citations for anything mentioned in the article, I’d be glad to provide them.  Glen Otto, DVM 
 
Agent of Interest:  Helicobacter spp. 
 
Description: 
 
Helicobacter is a genus of bacteria that includes over thirty different individual species that colonize the 
gastrointestinal (GI) tract of a large variety of mammals and birds. These organisms are thin, gram-negative 
bacteria with a characteristic curved or spiral shape. The spiral shape is thought to be important in allowing 
them to efficiently burrow through and live in the mucus layer overlying the stomach and intestinal tissues. 
Typical helicobacters are neither truly aerobic nor anaerobic, but are examples of bacteria that fit 
somewhere in between, a group that is called microaerophilic. This appears to be another adaptation to 
their preferred niche within the mucus lining of the GI tract, where there is less oxygen available than in 
some other body locations, but more than would be found out in the lumen of an organ like the cecum, 
where anaerobic bacteria typically thrive.  
 
Background: 
 
The first officially named helicobacter was H. pylori, an organism that had been observed in human 
stomach samples over the years but was not successfully cultured and characterized until 1982. Although 
there was skepticism at first, it soon became clear that H. pylori is a significant human pathogen that can 
cause chronic gastritis, gastric and duodenal ulcers, and even gastric carcinoma. This discovery resulted in 
a Nobel Prize for Robin Warren and Barry Marshall in 2005. Subsequent to the isolation of H. pylori from 
humans, additional species of gastric helicobacters have been isolated and described from animals  
(primarily predatory species) such as ferrets, cats, dogs, nonhuman primates, dolphins and shrews.  Most of 
these organisms have been shown to cause gastritis, and some have been further linked to ulcers and/or 
gastric cancer.  
 
Another major discovery occurred in 1994, when scientists at NCI-Frederick discovered that a bacterium 
now named H. hepaticus was responsible for causing a characteristic liver lesion they had been finding in 
mice from their colonies, especially in the livers of aging male mice of the A/JCr substrain. Further studies 
showed that this chronic hepatitis was also associated with liver tumors, demonstrating once again that 
helicobacter infection can lead to cancer. We now know that although the organism can spread to the liver, 
H. hepaticus is most commonly found as a colonizer of the large intestine of mice, where it can cause 
chronic colitis or typhlitis (inflammation of the cecum) which can also lead to cancer under some 
conditions.  Since the discovery of H. hepaticus, there have been a number of other enteric helicobacters 
identified from mice and rats as well as a variety of other rodent or nonrodent laboratory species. In 
addition to H. hepaticus, some of the intestinal species affecting lab rodents include H. bilis, H. muridarum, 
H. rodentium, and H. typhlonius. 
 
Signs of clinical disease: 
 
As you might expect from organisms that weren't discovered until the 1990's, most rodent helicobacters do 
not commonly cause significant signs of disease in otherwise healthy animals. However, the chronic 
intestinal inflammation (+/- tumor development) associated with the organisms has been shown to result in 
diarrhea, weight loss and even death. Inflammatory lesions can occur in normal animals, but the most 
significant effects are seen in animals that are immunodeficient, which includes a large number of the 
mutant mouse strains commonly used in contemporary facilities. Rectal prolapse in mouse colonies has 
historically been attributed to pinworm infection, but it is now apparent that this is another condition that 
can be triggered by the proliferative and inflammatory response to enteric helicobacter infection in the large 
intestine.  
 
Although a much smaller number of facilities are concerned about gastric helicobacters, they can have 
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significant impact on some species. For example, the gastritis and ulceration caused by H. mustelea can 
lead to weight loss, GI bleeding and death in ferrets. 
 
Research interference: 
 
Any organism that causes intestinal inflammation, diarrhea and weight loss to occur in animals on a study 
can adversely affect the research data, so all facilities should carefully evaluate whether they should 
monitor and/or eliminate helicobacters from their colonies. However, a particular concern with 
helicobacters is that these bacteria can have very significant effects on studies involving the immune 
system and/or cancer. The chronic state of intestinal inflammation caused by the bacteria can actually 
change the way the entire immune system reacts, which makes the data obtained from infected animals 
unreliable. The strains used in studies of lymphocyte function or tumor biology often have mutations that 
make the animals partially or fully immunodeficient, and it is just this type of animal that is most severely 
affected by helicobacter. Studies of liver or colon cancer would obviously have the potential to be affected 
by an agent that can cause both of those conditions in lab mice. More surprisingly, it has been shown 
experimentally that the chronic inflammation in the gut triggered by H. hepaticus can even have a 
promoting effect on mammary cancer, again highlighting the fact that this is not just a local disease process 
affecting only the intestine. 
 
Interestingly, helicobacters have been both a blessing and a curse to studies of inflammatory bowel disease 
(IBD) in mice. When researchers discovered that certain knockout strains of mice develop lesions very 
similar to IBD in humans, a large number of labs became interested. However, it was soon found that the 
mutations could act differently in mice from one colony as compared to another. It was eventually 
determined that some mutations would only cause IBD in mice that were also colonized by enteric 
helicobacters. This was an important finding, because gut bacteria had previously been considered to be a 
potential trigger for IBD, and there was now a research model that could be used to study this interaction. 
However, anyone studying IBD (even those that are not specifically interested in the helicobacter 
connection) need to be extremely careful to know exactly which helicobacters (if any) are in their mice, 
because the effects caused by species such as H. hepaticus and H. bilis are not always the same, and mixed 
infections with two or more species becomes even more difficult to predict.   
 
 
Diagnosis: 
 
A skilled bacteriologist can culture many, but not all, species of helicobacter using special microaerophilic 
techniques from submitted specimens such as fresh feces or tissue samples from the stomach, liver, or 
intestine. Because these samples will contain other bacteria or fungi that typically grow more rapidly than 
helicobacters, it is common to use multiple selective antibiotics in the media, or to take advantage of the 
very thin shape of the bacteria by passing the specimen through a microfilter which will block most other 
microorganisms. 
 
To avoid this labor-intensive means of diagnosis, many screening programs rely on polymerase chain 
reaction (PCR) testing of tissue samples, gut contents or fecal pellets. PCR tests are very sensitive assays 
that detect small quantities of DNA or RNA produced by an infectious agent. A genus-specific primer will 
give positive results if there are any helicobacters present, and species-specific primers are then utilized to 
identify the major species. If a novel species (i.e., one that does not have a species-specific test in the panel) 
is present in the sample, only the genus-specific test will be positive. In this case, the results will usually be 
reported out as "Helicobacter spp., Other." 
 
Aside from these two main methods of detection, there are others that have been utilized. Although the 
immune system is not successful in eliminating helicobacter infection (which is usually lifelong), there is 
an antibody response that occurs. A variety of approaches to developing sensitive and specific ELISA or 
microbead serologic tests have being considered in an effort to take advantage of this seroconversion for 
helicobacter monitoring. Special silver stains (Warthin-Starry or Steiner's) can be used to identify bacteria 
with the characteristic shape in tissue sections if histology is performed. Some helicobacters produce very 
large amounts of bacterial urease, an enzyme that can be used as a marker of infection. A urease test 
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performed on gastric biopsies from species such as humans, ferrets, or cats is thought to be a fairly 
sensitive method for detecting gastric helicobacter.  
 
Helicobacters can be transferred via dirty bedding, and as a result bedding-exposed sentinels are often used 
as a component of the colony-monitoring program. However, because fecal collection is noninvasive, PCR 
can be used to directly test non-sentinel mice in quarantine or on study when intensive monitoring is 
required.  
 
 
Eradication: 
 
The decision to maintain some or all of an institution's mice free of one or more species of helicobacter 
must be made on a case-by-case basis after careful consideration of the research risks involved and the 
costs inherent in maintaining a helicobacter-free colony.  
 
Because they are bacteria, helicobacters are sensitive to some antibiotics. Amoxicillin has anti-helicobacter 
properties, but numerous trials have shown that better results can be obtained when multi-drug treatment 
regimens are used, combining amoxicillin or tetracycline with other drugs such as metronidazole, bismuth, 
or omeprazole.  Treatment is not 100% effective, and the complicated dosing regimens are best suited for 
treating very small groups of animals, such as isolated breeding pairs in quarantine. A commercially 
available triple-antibiotic wafer is available to make helicobacter treatment less labor intensive, but field 
results using this method have varied. 
 
Another method of eradication that has been used with variable success takes advantage of the fact that 
newborn pups are not colonized at the time of birth and may remain free of infection for some time after 
birth. The technique used is neonatal cross fostering, which is done by frequently observing the cage of a 
contaminated pregnant female so that newborn litters can be removed and cross-fostered onto a clean 
female shortly after birth. This method is also not 100% effective.  
 
Due to the limitations of early cross-fostering and drug therapy, rederivation via standard techniques has 
been the most successful approach. By performing embryo transfer into helicobacter-free recipient females, 
or cesarean delivery followed by cross-fostering onto a helicobacter-free nursing dam, it is possible to 
break the chain of infection and produce offspring that that are helicobacter free. 
 
NOTE: When purchasing animals to use as clean recipients, fosters dams, or any time you are bringing 
mice or rats into a helicobacter-free barrier location, it is very important to research the helicobacter status 
of the commercial colony. Even when the animals are considered to be high-quality clean rodents, you 
cannot assume that they are helicobacter-free unless you verify this with the vendor. Because many 
facilities have made a decision to NOT eliminate helicobacter contamination, there is still a market for 
infected animals and for many years after the discovery of the bacteria some vendors continued to maintain 
subcolonies that are known to be contaminated. Although there are commercial colonies that are 
completely helicobacter-free (no detectable helicobacter contamination of any kind), others may be 
managed with the goal of excluding only certain species (such as H. hepaticus and H. bilis).  
 
 
Further reading in AALAS publications (available online): 
 
Lab Anim Sci. 1998 Feb;48(1):85-91. 
Comparison of four diagnostic methods for detection of Helicobacter species in 
laboratory mice. 
Mähler M, Bedigian HG, Burgett BL, Bates RJ, Hogan ME, Sundberg JP. 
 
Lab Anim Sci. 1998 Jun;48(3):291-3. 
Transmission of Helicobacter hepaticus infection to sentinel mice by contaminated 
bedding. 
Livingston RS, Riley LK, Besch-Williford CL, Hook RR Jr, Franklin CL. 
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Lab Anim Sci. 1998 Aug;48(4):334-9. 
Enterohepatic lesions in SCID mice infected with Helicobacter bilis. 
Franklin CL, Riley LK, Livingston RS, Beckwith CS, Besch-Williford CL, Hook RR 
Jr. 
 
Comp Med. 2000 Feb;50(1):78-81. 
Containment of Helicobacter hepaticus by use of husbandry practices. 
Whary MT, Cline JH, King AE, Corcoran CA, Xu S, Fox JG. 
 
Comp Med. 2000 Aug;50(4):436-43. 
Monitoring sentinel mice for Helicobacter hepaticus, H rodentium, and H bilis 
infection by use of polymerase chain reaction analysis and serologic testing. 
Whary MT, Cline JH, King AE, Hewes KM, Chojnacky D, Salvarrey A, Fox JG. 
 
Comp Med. 2004 Apr;54(2):128-58. 
Natural and experimental Helicobacter infections. 
Whary MT, Fox JG. 
 
Comp Med. 2005 Dec;55(6):515-22. 
Evaluation of Helicobacter hepaticus bacterial shedding in fostered and 
sex-segregated C57BL/6 mice. 
Crisler-Roberts R, Ge Z, Kearney MT, Singletary KB, Fox JG, Roberts CS, Baker DG. 
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