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Implication for health policy/practice/research/medical education:
Hydrogen sulfide plays an important role in renal pathology and shows the protective role 
under pathological conditions in some of  experimental models of  renal disease. 
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Hydrogen sulfide (H2S), third endogenous 
gaseous transmitter, is enzymatically synthesized 
through β-synthase (CBS), cystathionine 

γ-lyase (CSE), cystathionine, and 3-mercaptopyruvate 
sulfurtransferase (3-MST) in tissues of  mammalians. 
These enzymes are in the kidney and account for the 
production of  endogenous renal H2S (1). H2S has a 
critical role in physiology and pathology of  the kidney 
(2,3). The H2S physiological level causes vasodilation 
and enhances the rate of  glomerular filtration and blood 
flow of  kidney, causing an indirect rise of  the K+ and 
Na+ urinary excretion (1). H2S shows the protective 
role under pathological conditions in some of  the 
experimental kidney injury, such as chronic and acute 
renal diseases (1). Acute kidney injury is a disorder known 
with quick lack of  renal function. That is described as 
the clinical symptom of  many diseases which acutely 
influence renal (4). Now we will describe the effect of 
the H2S effects on three of  the acute renal failure. 

Renal ischemia/reperfusion injury 
Renal IRI is the main reason for acute renal failure. 
The pathological mechanism affecting renal IRI is so 

complicated including calcium overload, production of 
ROS, ATP depletion, and inflammatory and apoptotic 
reactions (5). The endogenous H2S effect on renal 
IRI has been shown in different studies. Particularly, 
mRNA and protein levels of  CBS and CSE decreased 
in IRI accompanied with the decline of  level of  H2S 
in plasma and kidney (6) however mechanisms affecting 
IRI which brought about CBS and CSE decline are not 
still known. Also, inhibition of  CBS or CSE via their 
pharmacological inhibitors increases renal injury severely 
(6,7) showing that the IRI can result from the diminished 
endogenous H2S generation. The concept is approved 
in a study that defect of  CSE is correlated with elevated 
kidney injury and fatality after renal IRI because of  the 
increased generation of  ROS (3). Then, the exogenous 
H2S influence was widely studied in different renal 
ischemia/reperfusion injury (8). In many studies, NaHS 
as an H2S donor was used and showed protective impact 
probably via anti-apoptotic, anti-inflammatory, and anti-
oxidative reactions (3,6). 

Obstructive nephropathy
Obstructive nephropathy, as one of  kidney damages, 
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is induced by blockage of  the urogenital system. After 
ureteral obstruction, fibrosis of  kidney is assumed 
in developing obstructive nephropathy (9). Ureteral 
obstruction was reported to impair endogenous 
generation of  H2S by decreasing the CBS expression 
level. Renal fibrosis decreases whenever exogenous 
H2S is given showing an inhibitory impact of  H2S on 
fibrosis of  renal. NaHS can prevent the proliferation of 
cell and obstruct the differentiation into myofibroblasts 
in cultured kidney fibroblast through inhibiting TGFβ1-
Smad and mitogen-activated protein kinase signaling 
pathways (2). NaHS administration also arrests the 
disorders of  renal function via ureteral blockage (2, 
10). A recent study showed which H2S release slowly 
donor GYY4137 alleviated inflammatory damage, 
tubulointerstitial fibrosis and cortical loss in an 
experimental model of  obstructive nephropathy (11). 
Overall, these findings show showed H2S donor is a 
treatment for obstructive nephropathy.

Cisplatin nephrotoxicity
Cisplatin is a crucial curative medicine for some of 
tumors, causing intense renal toxicity (12, 13). More 
than thirty percent of  patients consuming cisplatin with 
high dose suffer dysfunction of  kidney. Nevertheless, 
influential cure of  renal dysfunction induced by 
cisplatin is not available yet. Studies have revealed that 
inflammatory response and oxidative stress are the 
main factors stimulants for nephrotoxicity induced by 
cisplatin (14). Considering the inhibitory impacts of 
H2S on inflammation and oxidative stress (6), H2S is 
assumed as a protection versus nephrotoxicity induced 
by cisplatin. But, H2S plays a conflicting role because 
of  controversial data. It was shown which cisplatin 
upregulated expression of  CSE after 72 hours via 
cisplatin treatment in an in vivo study (15). Whenever 
DL-Propargylglycine (PAG) was given with cisplatin, 
PAG terminated the CSE up-regulation, and rescued 
nephrotoxicity caused by cisplatin via inhibiting apoptosis 
and inflammation (15). In contrast, NaHS administration 
recovers the renal dysfunction and damage in rats which 
treated with cisplatin (13, 16). CSE and CBS levels were 
found greatly declined due to cisplatin therapy in mice 
after 3 days (16). Despite the hopeful protective impact 
of  H2S, it may not be assumed protective in cisplatin 
renal toxicity. Researches are required to study further 
the effect of  endogenous H2S using genetic mice rather 
than non-specific CBS/CSE suppressors, the variation 
of  CSE and expression level of  CBS in a period of 
time-dependent method, the impact of  exogenous H2S 
using various H2S (NaHS, GYY4137, AP39) donors in 
equivalent.
 

Conclusion
In conclusion, due to the considerable impact of  H2S 
in renal physiology, H2S defective may contribute to 
the kidney pathogenesis-related disorders. Treatment 
of  H2S by NaHS was found to save renal injuries in 
different kinds of  experimental kidney disorders. Drugs 
of  H2S donors should be examined to deliver H2S as a 
cure for kidney disturbances. Also, studies in molecular 
level are required to improve our perception of  the H2S 
impact on renal pathophysiology. 
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