
Antioxidant administration with Antioxidant administration with 
initiation of fever prevents renal initiation of fever prevents renal 
scarring and cell apoptosis in the scarring and cell apoptosis in the 
rat model of acute rat model of acute pyelonephritispyelonephritis

AbdolAbdol--Mohammad Mohammad KajbafzadehKajbafzadeh ; ; Zhina Zhina SadeghiSadeghi ; ; 
ParvinParvin Tajik; Tajik; MaryamMaryam MonajemzadehMonajemzadeh ; ; AzadehAzadeh 

ElmiElmi ; ; SeyedSeyed MehdiMehdi PayabvashPayabvash..

Pediatric Urology Research Center, Section of Human Cell CulturePediatric Urology Research Center, Section of Human Cell Culture and and 
Tissue Engineering, Department of Urology, ChildrenTissue Engineering, Department of Urology, Children’’s Hospital Medical s Hospital Medical 
Center, Tehran University of Medical Sciences, Tehran, IRAN Center, Tehran University of Medical Sciences, Tehran, IRAN 



IntroductionIntroduction

To evaluate the efficacy of To evaluate the efficacy of 
antioxidant administration antioxidant administration 
starting by fever detection as starting by fever detection as 
one of the first nonspecific one of the first nonspecific 
presentations of presentations of 
pyelonephritispyelonephritis in reducing in reducing 
renal scars in 2 different renal scars in 2 different 
models of APN in rat, while models of APN in rat, while 
comparing effectiveness of comparing effectiveness of 
AllopurinolAllopurinol and vitamin E in and vitamin E in 
this regard.this regard.



Materials and Methods:Materials and Methods:

Twenty male rats were Twenty male rats were 
allocated into 4 groups. In allocated into 4 groups. In 
group group 1 to 31 to 3, the rats received , the rats received 
a direct inoculation of a direct inoculation of EE--colicoli
suspension (0.1 ml) into the suspension (0.1 ml) into the 
parenchyma of the right parenchyma of the right 
kidney. The rats, in group kidney. The rats, in group 44, , 
served as controls and served as controls and 
received equal volume of received equal volume of 
saline. saline. 



Materials and Methods:Materials and Methods:
In group 1 (In group 1 (AbxAbx)) -- daily daily intraperitonealintraperitoneal (IP) injection of (IP) injection of ceftriaxonceftriaxon at a at a 
dose of 30 mg/kg once a day started from the third day of bacterdose of 30 mg/kg once a day started from the third day of bacterial ial 
inoculation for 5 days.inoculation for 5 days.

In group 2 (In group 2 (AllopAllop.).) -- AllopurinolAllopurinol at a dose of 6.25 mg/kg IP12 was at a dose of 6.25 mg/kg IP12 was 
administered as soon as animal's body temperature raised over 37administered as soon as animal's body temperature raised over 37˚̊C and C and 
followed administration once a day for five days. When followed administration once a day for five days. When ceftriaxoneceftriaxone at a at a 
dose of 30 mg/kg once a day started from the third day of bacterdose of 30 mg/kg once a day started from the third day of bacterial ial 
inclusion for 5 days as well.inclusion for 5 days as well.

In group 3 (In group 3 (VitVit. E). E) -- vitamin E 300 at a dose of 24 IU/kg was given vitamin E 300 at a dose of 24 IU/kg was given 
intraperitoneallyintraperitoneally as soon as animal's body temperature raised over 37as soon as animal's body temperature raised over 37˚̊C and C and 
followed administration once a day for five days. When followed administration once a day for five days. When ceftriaxoneceftriaxone at a at a 
dose of 30 mg/kg once a day started from the third day of bacterdose of 30 mg/kg once a day started from the third day of bacterial ial 
inclusion for 5days as well.inclusion for 5days as well.

In group 4 (Control)In group 4 (Control) -- Daily Daily intraperitonealintraperitoneal injections of saline at a dose injections of saline at a dose 
of 10 ml/kg was done for 5 days, started 2 hours following injecof 10 ml/kg was done for 5 days, started 2 hours following injection of tion of 
saline to the right kidneys, while no bacterial inoculation and saline to the right kidneys, while no bacterial inoculation and no fever was no fever was 
detected.detected.



Materials and Methods:Materials and Methods:

Six weeks later all rats Six weeks later all rats 
were scarified and both were scarified and both 
kidneys examined kidneys examined 
histopathologicallyhistopathologically for for 
scarring (Inflammation scarring (Inflammation 
and fibrosis changes) and fibrosis changes) 
and cell apoptosis index and cell apoptosis index 
was determined.was determined.



Results:Results:
Body Temperature recordings:Body Temperature recordings:

The fever started 4.6The fever started 4.6±±1.3 hours after inoculation 1.3 hours after inoculation 
in all rats except one. in all rats except one. 
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Histopathology Results:Histopathology Results:
all rats in group 1 showed evidence of all rats in group 1 showed evidence of 

renal scar formation. The renal scar formation. The inflammation inflammation 
and fibrosis scoresand fibrosis scores were were higherhigher in group 1 in group 1 
as compared with as compared with AllopurinolAllopurinol and vitamin and vitamin 
E treatment groups. Moreover these E treatment groups. Moreover these 
histopathologicalhistopathological changes were changes were 
significantly significantly lower lower in group 3 compared to in group 3 compared to 
group 2 (p<0.05). group 2 (p<0.05). 



(A) Vitamin E (with initiation of fever) + Antibiotic (started 7(A) Vitamin E (with initiation of fever) + Antibiotic (started 72 hours post infection) 2 hours post infection) 
treated treated pyelonephritispyelonephritis group, shows no group, shows no parenchymalparenchymal inflammation or changes; (B) inflammation or changes; (B) 
Allopurinol(withAllopurinol(with initiation of fever) + initiation of fever) + Antibiotic(startedAntibiotic(started 72 hours post infection) treated 72 hours post infection) treated 
pyelonephritispyelonephritis group, shows moderate chronic Inflammation; (C) Antibiotic (stagroup, shows moderate chronic Inflammation; (C) Antibiotic (started 72 rted 72 
hours post infection) treated hours post infection) treated pyelonephritispyelonephritis group, shows inflammation and tubular group, shows inflammation and tubular 
atrophy; (D) Control group, regular renal tissue with atrophy; (D) Control group, regular renal tissue with glomerulusglomerulus and and tubulustubulus and no and no 
inflammation. Microscopic examination staining with HE (100inflammation. Microscopic examination staining with HE (100××).).



(A) Vitamin E (with initiation of fever) + Antibiotic (started 7(A) Vitamin E (with initiation of fever) + Antibiotic (started 72 hours post infection) 2 hours post infection) 
treated treated pyelonephritispyelonephritis group, shows mild fibrosis; (B) group, shows mild fibrosis; (B) Allopurinol(withAllopurinol(with initiation of fever) initiation of fever) 
+ + Antibiotic(startedAntibiotic(started 72 hours post infection) treated 72 hours post infection) treated pyelonephritispyelonephritis group, shows group, shows 
moderate fibrosis and scaring; (C) Antibiotic (started 72 hours moderate fibrosis and scaring; (C) Antibiotic (started 72 hours post infection) treated post infection) treated 
pyelonephritispyelonephritis group, shows severe fibrosis; (D) Control group, regular renal group, shows severe fibrosis; (D) Control group, regular renal tissue with tissue with 
glomerulusglomerulus and and tubulustubulus and no fibrosis. Microscopic examination staining with and no fibrosis. Microscopic examination staining with TrichromeTrichrome 
(100(100××).).



Apoptosis Results:Apoptosis Results:

The percentage of The percentage of 
apoptotic renal cellsapoptotic renal cells
was significantly was significantly 
higher in higher in AbxAbx group group 
(12.09 (12.09 ±± 0.79 %) 0.79 %) 
compared with compared with VitVit. . 
E and E and AllopAllop. groups . groups 
which had almost which had almost 
same apoptotic same apoptotic 
index (2.16 index (2.16 ±± 0.11 0.11 
%) (p<0.001) %) (p<0.001) 

All TUNELAll TUNEL--positive cells fulfilling the positive cells fulfilling the 
morphological criteria for apoptosis, morphological criteria for apoptosis, 
including cell shrinkage, nuclear including cell shrinkage, nuclear 
fragmentation, and condensation, fragmentation, and condensation, 
were counted. (400were counted. (400××))



Conclusion:Conclusion:

In summary, our study provided the In summary, our study provided the 
first clue that initiation of the first clue that initiation of the 
antioxidant agents following detection antioxidant agents following detection 
of fever can be still effective in of fever can be still effective in 
reducing the severity of scarring in reducing the severity of scarring in 
APNAPN. Moreover, . Moreover, vitamin Evitamin E seems to be seems to be 
more protective than more protective than AllopurinolAllopurinol
against renal damage in rats with APN.against renal damage in rats with APN.
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