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Role of Gut Microbiota in SLE 



Systemic Lupus Erythematosus  

•� A complex autoimmune disorder 
which develops in genetically prone 
individuals under the influence of 
various environmental factors 

•� More than half of SLE patients 
suffer from lupus nephritis (LN), 
which is the leading cause of 
mortality by SLE 

•� Current treatments for LN are 
primarily nonselective immuno-
suppressants, with severe side 
effects 
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Gut Microbiota  
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•� Complex communities of micro-
organisms, which inhabit the body 
surfaces of vertebrates. 

•� Intestinal tract is home to the largest 
population of commensal organisms in 
the human body. 

•� Largely outnumber host cells and 
express at least 10-fold more unique 
genes than host’s genome. 



Gut Microbiota & Autoimmunity 

��	����������������
�����������



MRL vs. MRL/lpr mice 

MRL  
(Murphy Roths Large): 
 
Exhibit lupus-like autoimmune 
disease late in life. 
Can develop lupus-associated 
kidney damage. 
Control strain for MRL/lpr. 
 

MRL/lpr 
(Lymphoproliferation): 
 
Homozygous for lpr spontaneous 
mutation (Faslpr) . 
Faster disease progression. 
Classical mouse model of lupus 
nephritis. 
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Zhang et al. AEM. 2014 

Microbiota differences in unmanipulated mice 

5 weeks old 



Microbiota differences in unmanipulated mice 

4 months old 

Zhang et al. AEM. 2014 



Zhang et al. AEM. 2014 

Good:  Lactobacillaceae 
  (Lactobacillus) 

 
Bad:  Lachnospiraceae 

  (Clostridia) 

Microbiota correlate with disease severity 



QUESTION:  
Can increased Lactobacillus spp. 
in the gut protect MRL/lpr mice 
from lupus-associated kidney 
inflammation? 



Lactobacillus is known  
to enhance mucosal barrier  �� 
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Endotoxin can accelerate  
lupus nephritis  

Hypothesis #1:  Lactobacillus � �intestinal permeability 
     � �endotoxemia � �lupus nephritis 



Th17/Treg immune cell balance�

Inflammation 
Autoimmunity 

Immune tolerance 
Immunodeficiency  
(cancer, infection) 



Hatton et al. F1000 reports 2009. 

Hypothesis #2:  Lactobacillus � �intestinal permeability 
    � �bacterial translocation � �IL-6, �TGF�� 
    � �Th17, �Treg�� �lupus nephritis 



IL-10 Regulates Murine Lupus1

Zhinan Yin,* Gul Bahtiyar,* Na Zhang,* Lanzhen Liu,* Ping Zhu,* Marie E. Robert,‡
Jennifer McNiff,§ Michael P. Madaio,¶ and Joe Craft2*†

MRL/MpJ-Tnfrsf6lpr (MRL/MpJ-Faslpr; MRL-Faslpr) mice develop a spontaneous lupus syndrome closely resembling human
systemic lupus erythematosus. To define the role of IL-10 in the regulation of murine lupus, IL-10 gene-deficient (IL-10!/!)
MRL-Faslpr (MRL-Faslpr IL-10!/!) mice were generated and their disease phenotype was compared with littermates with one or
two copies of an intact IL-10 locus (MRL-Faslpr IL-10"/! and MRL-Faslpr IL-10"/" mice, respectively). MRL-Faslpr IL-10!/!

mice developed severe lupus, with earlier appearance of skin lesions, increased lymphadenopathy, more severe glomerulonephritis,
and higher mortality than their IL-10-intact littermate controls. The increased severity of lupus in MRL-Faslpr IL-10!/! mice was
closely associated with enhanced IFN-# production by both CD4" and CD8" cells and increased serum concentration of IgG2a
anti-dsDNA autoantibodies. The protective effect of IL-10 in this lupus model was further supported by the observation that
administration of rIL-10 reduced IgG2a anti-dsDNA autoantibody production in wild-type MRL-Faslpr animals. In summary, our
results provide evidence that IL-10 can down-modulate murine lupus through inhibition of pathogenic Th1 cytokine responses.
Modulation of the level of IL-10 may be of potential therapeutic benefit for human lupus. The Journal of Immunology, 2002, 169:
2148–2155.
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Summary-1 
•� Lactobacillus spp. in the gut protected female MRL/lpr mice 

from lupus nephritis. 

•� Lactobacillus spp. prevented lupus nephritis in female mice 
by decreasing intestinal permeability, modulating Treg:Th17 
balance, and inducing anti-inflammatory cytokines in both the 
gut and the kidney. 

•� The messengers from the gut to the kidney might include 
IL-10, IgG2a and T cells. 

•� When testosterone was low and LH was high, Lactobacillus 
spp. could suppress LH, thereby inducing IL-10 and 
attenuating lupus nephritis. 



QUESTION:  
Can increasing Lactobacillus spp. 
during active disease protect 
MRL/lpr mice from SLE-like 
disease? 



Summary-2 

•� Treatment with vancomycin and lactobacilli during 
active disease: 

–� Restored gut mucosal barrier function in female 
MRL/lpr mice 

–� Protected female MRL/lpr mice from SLE-like 
disease 

•� Vancomycin and lactobacilli may serve as a viable 
treatment for active SLE.  
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