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Why use animal models? 



Gut microbe-triggered systemic events 

(modified from Coombs, et al 2005;  Fiona Powrie lab) 
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Rag2-KO mouse recipient  

Transplantable anti-inflammatory 
CD4+CD45RBloCD25+ lymphocytes 

adoptive cell transfer  

Cells extracted  
from immune-competent 

donor mouse 

Cells injected into recipient 
without it’s own lymphocytes 

Wild type mouse donor  

Adoptive Cell Transfer Paradigm  
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Innate immunity is sufficient 
 for IBD and carcinoma 

Cells of adaptive immunity  
suppress IBD and carcinoma 

Rag2-KO  

(Erdman et al 2003)!
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Erdman, et al,  Am J Path, 2003 
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Rag2-KO  

Infect with H. hepaticus 



Blocking inflammation leads to total remission  
of established invasive colonic carcinoma 



Pro-inflammatory 
cells & cytokines Tumor growth 

Interleukin-10 

TREG!



gut bacteria! inflammation!

cancer!

Interleukin-10!
TREG!
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19 JANUARY 1990 SCIENCE, VOL. 247 



we thank Werner Olipitz 



H. hepaticus-infected ApcMin/+ mice 
rapidly develop mammary tumors 

head 

abdominal cavity 

forelimb 
2 cm!
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Do intestinal bacteria modulate breast cancer?!

IL-10!

Systemic inflammatory response!
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Translocation of bacteria or antigens?!
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Systemic elevation in cytokines or activated cells?!





Can a beneficial ‘probiotic’ microbes of the 
perinatal window induce host immune stability 
later in life? 



Yassin Ibrahim Bernard Varian Tatiana Levkovich 

Jessica Lakritz Kelsey Cappelle 





1 day 2  3 4 5 6 7 8 Biopsy 

Skin wounds heal twice-as-fast  
when mice eat beneficial microbes 



1 day 2  3 4 5 6 7 8 Biopsy 

Skin wounds heal twice-as-fast  
 

Poutahidis et al 2013!
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1 day 2  3 4 5 6 7 8 days 
Biopsy 

Microbe-induced benefit in  
wound repair requires oxytocin 



Physical, mental & 
social fitness  

“my bacteria made me do it” 

Hypothalamic pathways? 



ingestion 

Rag2-KO recipient  

Transplantation of 
CD4+Foxp3+gfp lymphocytes 

Probiotic  
benefits 

adoptive cell transfer  

Cells extracted  
from gfp donor mouse 

Cells injected into Rag-KO recipient 
without it’s own lymphocytes Probiotic-fed donor  

Probiotic Bacteria 

Gut microbe-induced phenotypes are transplantable 



Scale (in every photo)
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Boundary of wound 
for area determination

Human Skin Wound Closure

Pilot Study in Human Subjects!
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Wound healing capacity 
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Importance of wound healing capacity 

Aonghus O�Loughlin and Timothy O�Brien (2011). Topical Stem and Progenitor Cell Therapy for Diabetic Foot Ulcers, Stem Cells in 
Clinic and Research, Dr. Ali Gholamrezanezhad (Ed.), ISBN: 978-953-307-797-0, InTech, DOI: 10.5772/19070. !



Improved wound healing ! longevity!



Feeding of probiotic microbes inhibits  
intestinal polyposis in Min mice 

   Min    !    Min + L reuteri    !
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Harnessing microbes for public health 



Thank you! 
• Eric Alm 
• Karen Sue Anderson 
• Christina Clarke-Dur 
• Bevin Engelward 
• John Essigmann 
• James G Fox 
• David A Hafler 
• Bruce H Horwitz 
• Theofilos Poutahidis 
• Leona D Samson 
• David B Schauer 
• James Versalovic 
• Jerrold Ward 
• Timothy C Wang!


