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Implication for health policy/practice/research/medical education:
An awareness and complete knowledge of  the immunopathogenesis of  renal disorders 
is mandatory.  This is important not only for classifying disease, but in fact an effective 
management can only be planned according to the etiopathogenesis involved in the disease 
which is essential for the benefit of  the patient.  
Please cite this paper as: Anis S. Immunologists’ perspective of  nephropathology. J Nephropathol. 
2016;5(2):62-64. DOI: 10.15171/jnp.2016.11 

ABSTRACT

Majority of  renal diseases, especially those 
involving the glomeruli and blood vessels, 
are caused by immune mediated injury. 

Either systemic or local abnormal immune responses 
are known to cause renal pathology. The abnormality 
may be due to hyperactive or a deficient immune 
system (1,2). The abnormal immune mechanism is not 
limited to the etiopathogenesis of  glomerulonephritis 
(GN), but recurrent and/or severe urinary tract 
infections (UTI) may also occur due to immune 
aberrancy (1,3). Both innate and adaptive immune 
systems are involved in the pathogenesis of  renal 
disorders (1,4). In this editorial, the cells and molecules 
of  both innate and adaptive immune system involved 
in the pathogenesis of  renal diseases will be discussed 
briefly. 
Our immune system is broadly divided into innate 
and adaptive immune systems. The cells of  the 
innate immunity are polymorph nuclear leucocytes, 
monocytes/macrophages, natural killer cells and 
dendritic cells. Numerous molecules are involved 
in the innate immune response network such as 
complement proteins, C-reactive proteins and other 
acute phase proteins, receptors for pathogen associated 
molecular patterns (PAMPs), enzymes and cytokines. 
The adaptive immune system mainly includes T and 
B lymphocytes, antibodies, cytokines and numerous 

transcription factors involved in differentiation and 
generation of  specific immune response to damaging 
agents. The innate and adaptive immune responses 
are very well coordinated and tightly regulated. It 
is when this coordination and regulation fails, that 
diseases occur (2,3,5,6).
The urinary tract system bears the main burden of 
removing waste and maintaining homeostasis in the 
body (1,6). Various renal disorders cause abnormalities 
of  both innate and adaptive immune system in turn 
leading to increased incidence of  infections and 
inflammatory disorders of  the system (7). Similarly 
the immune system has a major role in maintaining 
physiology and causing pathology of  urinary tract 
system (8). Knowledge of  coordination of  these 
two systems is important not only to understand 
the pathogenesis but also helps in the complete 
management of  the patient including diagnostic 
workup, treatment and monitoring. 
The cells and the molecules of  innate immune system 
have a major role in maintaining immune surveillance, 
providing protection to the urinary tract system 
against pathogens and other damaging factors (9). 
The immune response is initiated with the recognition 
of  PAMPs and damage associated molecular patterns 
(DAMPs). Several pathogen recognition receptors 
(PRRs) are present on our immune cells as well as 
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glomerular and tubular cells that recognize these 
molecular patterns. The importance of  physiology 
and pathology of  PRRs in urinary tract system and 
renal disorders are now being increasingly recognized. 
The most important and very well studied are 
toll like receptors (TLRs). They not only initiate 
innate immune response, but also stimulate specific 
immunity against the inciting agents. They are also 
responsible for the stimulation of  secretion of  many 
inflammatory cytokines and chemokines, leading to 
tissue injury (2,10). 
The release of  cytokines and chemokines upon 
ligation of  PRRs leads to the recruitment of  cells 
including phagocytes and lymphocytes to the area of 
injury. The neutrophils and monocytes cause injury 
due to the generation of  reactive oxygen species upon 
excessive activation. The lymphocytes also participate 
in the damage by augmenting the immune response to 
cognate antigens (11,12).
The inflammasomes causing inflammation have a very 
important role in renal injury. NLRP3 inflammasomes 
can be stimulated by bacterial products, uric acids 
or apoptotic cell debris directly or indirectly by 
DAMPs. This, in turn, activates IL-1 converting 
enzyme leading to increased expression of  IL-1 and 
inflammation (13). This is enhanced in the presence 
of  genetic defects leading to excessive inflammation 
and autoimmunity. NLRP3 is also probably linked to 
renal scarring and chronic kidney disease (1,10). 
Complement activation is important not only for 
the elimination of  uropathic pathogens but also for 
the removal of  injurious immune complexes that 
cause damage to urinary tract system. The alternate 
and lectin pathways are the components of  innate 
immune response armamentarium, while the classical 
pathway is activated by antigen-antibody complexes. 
The inefficient activation or ineffective control of  this 
system is not only associated with severe UTI but also 
leads to renal injury due to excessive and uncontrolled 
inflammation. Excessive and/ or aberrant activation 
of  any or all three complement pathways is seen in 
various GNs (1,14). The mutations or deficiencies of 
complement regulatory proteins are associated with 
severe renal damage secondary to excessive alternate 
pathway activation (15).
The important role of  antibodies and mediation 
of  inflammation is very well known in causing 
GN. These may be autoantibodies against various 
local or systemically generated antigens. They can 
cause pathogenesis by directly binding to native 
or to localized antigens, or may get deposited in 
the form of  antigen antibody complexes in various 
renal tissues. The ultimate activation of  complement 

system, recruitment of  inflammatory cells, surge of 
chemokines and cytokines all lead to renal injury (2). 
Hence, depending on the etiology and pathogenesis, 
the treatment strategies are better planned. These may 
include steroidal and non-steroidal anti-inflammatory 
drugs, anti-hypertensives, immunosuppressive drugs, 
biomolecules including monoclonal antibodies, 
plasmapheresis and others (6,16,17). 

Author’s contribution 
SA was the single author of  this manuscript.

Conflicts of  interest
The authors declared no competing interests.

Funding/Support 
None. 

References 
1. Kurts C, Panzer U, Anders HJ, Rees AJ. The 

immune system and kidney disease: basic concepts 
and clinical implications. Nat Rev Immunol. 
2013;13(10):738-53.

2. Couser WG. Basic and translational concepts 
of  immune-mediated glomerular diseases. J Am 
Soc Nephrol. 2012;23(3):381-99. doi: 10.1681/
asn.2011030304.

3. Anders HJ. Innate versus adaptive immunity in 
kidney immunopathology. BMC Nephrol. 2013; 
14:138. doi: 10.1186/1471-2369-14-138.

4. Spencer JD, Schwaderer AL, Becknell B, Watson 
J, Hains DS. The innate immune response during 
urinary tract infection and pyelonephritis. Pediatr 
Nephrol. 2014;29(7):1139-49. doi: 10.1007/s00467-
013-2513-9.

5. Teixeira D, Longo-Maugeri lM, Duarte YAO, 
Lebrão ML, Bueno V. Evaluation of  renal function 
and immune system cells in elderly individuals from 
São Paulo City. Clinics (Sao Paulo). 2013;68(1):39-
44.

6. Imig JD, Ryan MJ. Immune and inflammatory role 
in renal disease. Compr Physiol. 2013;3(2):957-76.  
doi: 10.1002/cphy.c120028.

7. Kato S, Chmielewski M, Honda H, Pecoits-Filho 
R, Matsuo S, Yuzawa Y, et al. Aspects of  immune 
dysfunction in end-stage renal disease. Clin J Am 
Soc Nephrol. 2008;3(5):1526-33. doi: 10.2215/
cjn.00950208.

8. Cohen G, Hörl WH. Immune Dysfunction in 
Uremia—An Update. Toxins (Basel). 2012; 
4(11):962-90. doi: 10.3390/toxins4110962.

9. Godaly G, Ambite I, Svanborg C. Innate immunity 
and genetic determinants of  urinary tract infection 
susceptibility. Curr Opin Infect Dis. 2015;28(1):88-



Anis S

Journal of  Nephropathology, Vol 5, No 2, April 2016        www.nephropathol.com64

Copyright © 2016 The Author(s); Published by Society of  Diabetic Nephropathy Prevention. This is an open-access article 
distributed under the terms of  the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

96. doi: 10.1097/qco.0000000000000127.
10. Anders HJ. Toll-like receptors and danger signaling 

in kidney injury. J Am Soc Nephrol. 2010; 
21(8):1270-4. doi: 10.1681/ASN.2010030233.

11. Sivick KE, Mobley HL. Waging war against 
uropathogenic Escherichia coli: winning back the 
urinary tract. Infect Immun. 2010;78(2):568-85.

12. Devi S, Li A, Westhorpe CL, Lo CY, Abeynaike 
LD, Snelgrove SL, et al. Multiphoton imaging 
reveals a new leukocyte recruitment paradigm in the 
glomerulus. Nat Med. 2013;19(1):107-12.

13. Sollberger G, Strittmatter GE, Garstkiewicz M, 
Sand J, Beer HD. Caspase-1: the inflammasome 
and beyond. Innate Immun. 2014;20(2):115-25. doi: 
10.1177/1753425913484374.

14. Bomback AS, Appel GB. Pathogenesis of  the C3 
glomerulopathies and reclassification of  MPGN. 

Nat Rev Nephrol. 2012;8(11):634-42. doi: 10.1038/
nrneph.2012.213.

15. Sethi S, Fervenza FC, Zhang Y, Zand L, Meyer 
NC, Borsa N, et al. Atypical post-infectious 
glomerulonephritis is associated with abnormalities 
in the alternative pathway of  complement. Kidney 
Int. 2013;83(2):293-9. doi: 10.1038/ki.2012.384.

16. KDIGO CKD Work Group. KDIGO 2012 
clinical practice guideline for the evaluation and 
management of  chronic kidney disease. Kidney Int 
Suppl. 2013;3:1-150.  doi: 10.1186/1757-1626-2-
7966.

17. Anis S, Abbas K, Mubarak M, Ahmed E, Bhatti S, 
Muzaffar R. Vasculitis with renal involvement in 
essential mixed cryoglobulinemia: Case report and 
mini-review. World J Clin Cases. 2014;2(5):160-6. 
doi: 10.12998/wjcc.v2.i5.160.


