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The body of a healthy individual is thought to contain

approximately 3.8 × 1013 bacterial cells
Beyond Gut Feelings: how the gut microbiota regulates blood pressure

Nature Reviews Cardiology

Vol 15, January 2018

2



Lupus Nephritis and Dysbiosis

Biomedicines 2023, 11, 1165. https://doi.org/10.3390/biomedicines11041165

Many of the known LN susceptibility genes are responsible for mediating inflammation via 

cytokine/chemokine production and the activation of myeloid and B cells . Some of the 

genes are related to bacterial responses, such as the mannose-binding lectin 2 (MBL2) gene. 

MBL recognizes carbohydrate patterns found on the surface of numerous pathogenic 

microorganisms, including bacteria. Binding MBL to a bacterial pattern results in the activation 

of the lectin pathway of the complement system.

Genetic

• Genetically 
determined 
MBL2 
deficiency was 
associated with 
development of 
LN in SLE 
patients.

• infections

• and

•Dysbiosis

•Hormonal changes in 
women Iis known that the 
microflora present in the 
genital tract changes with 
time..

•These differences may be caused 
by natural hormonal changes 
related to puberty and the

•beginning of menstruation.

•Other environmental factors: 
NSAID, PPi, Antibiotics.
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Lupus Nephritis and Dysbiosis
Biomedicines 2023, 11, 1165. 
https://doi.org/10.3390/biomedicines11041165

Environmental factors:

antibiotics , NSAIDs  and PPi.           

Immunodeficiency 

associated with SLE 

and cellular defects.        

Dysfunction of:

controlling mechanisms ( B cell, 

T helper, anti-inflammatory 

cytokines), anti-inflammatory 

cytokines and defensines

secreted

by jejunal epithelial cells

Dysbiosis in LN

4

https://doi.org/10.3390/biomedicines11041165


5



6



Molecular Mimicry

Secret 

metabolite that 

enter into blood

For example, it has been shown that the YLYDGRIFI peptide of the IS66 family of Odoribacter

splanchnicus transproteases can affect IFN- and interleukin 17A secretion from peripheral blood

mononuclear cells in a subgroup of anti-Smith (Sm) antibody-positive SLE patients.

Zhang et al. reported that purified bacterial antigens of Burkholderia and transcriptional regulatory peptide referred to as

RAGTDEGFG are able to bind to serum dsDNA antibodies in SLE patients. These findings may suggest that the formation of anti-

dsDNA antibodies may involve molecular mimicry of Burkholderia.

Y. Schoenfeld et al., who found that mycobacterial cell 

wall glycolipids were associated with anti-dsDNA

autoantibodies both in SLE patients and in mouse models.

Lupus                TB
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Peptide and glycoproteins mimic 

autoantigens and cause cross-reactivity.

HLA-DR3 7



The cross-reactivity between

Epstein–Barr virus nuclear antigen 1 (EBNA-1) 

and Ro60 proteins (The Ro/La system)  has been 

suggested as a possible mechanism for the anti-

Ro60 antibody response both in the rabbit model 

and in patients with SLE.

Lupus Nephritis and Dysbiosis
Biomedicines 2023, 11, 1165. 
https://doi.org/10.3390/biomedicines11041165
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Diet

Lupus Nephritis and Dysbiosis

Biomedicines 2023, 11, 1165. 
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Azzouz et al. have shown that SLE patients,

in contrast to healthy controls, presented with dysbiosis 

manifested as an over-abundance of anaerobic 

Ruminococcus gnavus (RG). 

They demonstrated that anti-RG antibodies cross-react with 

anti-double-stranded DNA (dsDNA) IgG and patients with active 

classes III and IV LN have a higher level of anti-RG antibodies 

in their serum. 

Taken together, these data highlight the association of 

microbiota, dysbiosis and LN.

Microbiota, Dysbiosis and LN 10



Microbiota, Dysbiosis and LN (continued)

Hevia et al. observed a reduced Firmicutes/Bacteroidetes ratio, 

two species predominantly found in the gut microbiome, and a 

reduced abundance of Firmicutes phylum bacteria in patients 

diagnosed with SLE.

Lupus Nephritis and Dysbiosis

Biomedicines 2023, 11, 1165. 

https://doi.org/10.3390/biomedicines11041165
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Liver 

Type 1 

IFN

Bacterial cell 

wall 

components, 

such as 

lipopolysacc

harides, 

enter the

systemic 

circulation, 

leading to 

inflammation

Intestinal ecosystem “leaky gut”

IS drugs

Intestinal Permeability
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OM= Oral 

Mucositis

The oral cavity is an important reservoir of bacteria. However, its composition is

highly variable, mainly due to exposure to numerous external and internal factors, such 

as smoking, food, poor hygiene, periodontitis, or salivary disorders.

Oral Microbiota
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Correa et al. showed that the oral flora in SLE patients is 

significantly different from flora in healthy individuals.

Periodontitis is also much more common in patients with SLE.

The authors suggested that subgingival bacterial

species associated with SLE have a significant impact on the host 

systemic cytokine system, influencing general condition.

Lupus Nephritis and Dysbiosis
Biomedicines 2023, 11, 1165. 
https://doi.org/10.3390/biomedicines11041165
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Genital Microbiota
Although lupus affects women significantly more often

than men, there are not many studies linking its 

development to uro-genital dysbiosis or infections.

Microflora present in the genital tract changes with time:

✓ Natural hormonal changes related to puberty

✓ Menstruation

✓ Sexual activity

These are constantly modified throughout a woman’s life 

until menopause.

The vaginal dysbiosis in SLE patients may be influenced 

both by the disease and by its treatment.
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Crosstalk between the immune system and the skin microbiota

Cutaneous commensals are essential for education of the immune 

system.

different microorganisms have been shown to elicit distinct effects on 

the immune system.

under steady-state conditions, induction of 

effector T (Teff) cells in response to skin 

microorganisms occurs in the absence of 

classical inflammation in a process termed 

‘homeostatic immunity’

Zhou et al. revealed

that the skin microflora of 

SLE patients presents 

significant differences when 

compared to healthy 

controls.

a comparison between 

remission and active SLE 

groups revealed that the

family Caulobacteraceae was 

positively correlated with SLE 

disease activity index 

(SLEDAI) and 

negatively with C3.

Lupus Nephritis and Dysbiosis

Biomedicines 2023, 11, 1165. 

https://doi.org/10.3390/biomedicines11041165
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Alterations of the gut microbiota in the 

lupus nephritis: a systematic review

Renal Failure 2023, VOL. 45, NO. 2, 2285877

https://doi.org/10.1080/0886022X.2023.2285877

The microbiota-based therapeutic prospects 
of LN
Successful treatment of LN through diet, 

probiotics, and fecal microbiota transplantation 

(FMT) may provide new evidence for 

understanding the relationship between LN and 

the gut microbiota.

18



Systemic Lupus Erythematosus and dysbiosis in the microbiome: 

cause or effect or both?

Current Opinion in Immunology 2019, 61:80–85
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Skin 

Microbiota 21



Skin 
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