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Histopathological Observations on the Renal Injury in Rats Administered
with Enrofloxacin and Oxalate
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Abstract : To investigate the renal effects of enrofloxacin administration on rats induced with dehydration or hyperoxaluria,
male rats were treated with enrofloxacin of 50 mg to 500 mg/kg b.w.. The microscopical observations of kidney and
urine sediment were carried out in the experimental groups. The result obtained were as follows; The male rats deprived
of water for 72 hours and administered with enrofloxacin. As enrofloxacin administration dose was increased, clinical
signs such as loss of appetite, depression, weakness, and loss of urine output became more severe. In the histopathological
findings, there were hyperemia and hemorrhage in renal cortex, vacuolation and necrosis of renal tubular epithelia,
proteinous casts within renal tubules. The male rats were orally administered with sodium oxalate and injected with
enrofloxacin for 7days. As enrofloxacin administration dose was increased, clinical signs such as the loss of appetite
and water consumption, and weakness became more severe. In the histopathological findings, there are hemorrhage of
glomeruli and cortical hyperemia, vacuolation and necrosis of tubular epithelia, proteinous casts in renal tubules. In the
microscopical findings of urine sediment, there are calcium oxalate crystal (diamond-like type) and magnesium ammonium
phosphate crystals (thomboid). The male rats were intraperitoneally injected with sodium oxalate and administered with
enrofloxacin for 7days. As enrofloxacin administration dose was increased, clinical signs such as the loss of appetite
and water consumption, weakness were more severe. In the histopathological findings, there were hyperemia and
hemorrhage in both glomeruli and renal cortex. Severe necrosis of renal tubular epithelia, bluish materials within renal
tubules were also found. In the microscopical findings of urine sediment, there were many calcium oxalate crystals.
The present results suggest that enrofloxacin has some injurious effects in rats having dehydration or hyperoxaluria, and
clinically, we should consider these renal injury effects when we use enrofloxacin in patients accompanied renal disease,
dehydration and hyperoxaluria conditions.
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Table 1. Experimental Design 1

Groups (n=20) Protocol

@ Depriviation of water for 72 hours

ol - o - AAY - ARG - AT - AT

2 ZA3 3% sodium oxalateE TH3 ES 7Y
Faslal, Y 134 enrofloxacin® #F kgd 22 0,
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Table 2. Experimental Design 2
Groups (n=15)

Protocol

@ 3% sodium oxalate+water P.O. for 7days

1n=5) @ Enrofloxacin 0 mg/kg

2(n=5) @ 3% sodium oxalate+water PO. for 7days
B @ Enrofloxacin 50 mg/kg S.C. for 7days

3(n=5) @ 3% sodium oxalate+water P.O. for 7days

@ Enrofloxacin 100 mg/kg S.C. for 7days

Table 3. Experimental Design 3
Groups (n=15)

Protocol

@ 3% sodium oxalate +water P.O. for 7days
@ Enrofloxacin 0 mg/kg
@ After 7days, normal water Hood for 7days

@ 3% sodium oxalate +water P.O. for 7days

@ Enrofloxacin 50 mg/kg S.C. for 7days
(® After 7days, normal water Hood for 7days

(D 3% sodium oxalate +water P.O. for 7days
@ Enrofloxacin 100 mg/kg S.C. for 7days
@ After 7days, normal water Hood for 7days

1(n=5)

2n=5)

3(n=5)

Table 4. Experimental Design 4

I (0=5) @ Enrofloxacin 0 mg/kg Groups (n=15) Protocol

2 (n=5)  Depriviation of water for 72 hours I (n=5) @ 30 mg/kg sodium oxalate single dose LP.
- (@ Enrofloxacin 5 mg/kg LP. B @ Enrofloxacin 0 mg/kg S.C. for 7days

3 (n=5) D Depriviation of water for 72 hours 2 (n=5) D 30 mg/kg sodium oxalate single dose LP.
- ® Enrofloxacin 50 mg/kg I.P. A (@ Enrofloxacin 50 mg/kg S.C. for 7days

4 (n=5) @ Depriviation of water for 72 hours 3 (@=5) @ 30 mg/kg sodium oxalate single dose LP.

(@ Enrofloxacin 200 mg/kg LP.

@ Enrofloxacin 500 mg/kg S.C. for 7days
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Fig 1. Hyperemia and hemorrhage of renal cortex in the rat
deprived of water for 72 hrs and administered with enroflrox-
acin 200 mg/kg b.w. H-E. x40,

Fig 2. Vacuolation and necrosis of renal tubular epithelia, and
proteinous cast within renal tubule are seen in the rat deprived
of water for 72 hrs and administered with enroflroxacin
200 mg/kg b.w. H-E. < 200.

Fig 3. Calcium oxalate crystals(diamond-like type) in urine sed-
iment appeared in the rat administered with 3% sodium oxalate
and enrofloxacin 100 mg/kg b.w. for 7days. H-E. X< 200.
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Fig 4. Magnesium ammonium phosphate crystals in urine
sediment appeared in the rat administered with 3% sodium
oxalate and enrofloxacin 50 mg/kg b.w. for 7days. H-E. < 200.

Fig 5. Hemorrhage, necrosis and cyst formation of glomeruli
(1) are seen in the kidney of the rat administered with 3%
sodium oxalate and enrofloxacin 100 mg/kg b.w. for 7days.
H-E. ><200.

Fig 6. Tubular epithelial vacuolation and necrosis, proteinous
cast, and cortical hyperemia and hemorrhage are seen in the
kidney of rat administrered with 3% sodium oxalate and enro-
floxacin 100 mg/kg b.w. for 7days. H-E. >X400.

Fig 7. Vacuolation and necrosis of renal tubular epithelia are
observed in the rat administered with 3% sodium oxalate and
enrofloxacin 100 mg/kg b.w. for 7days. H-E. ><200.

Fig 8. Bluish materials within renal tubule are seen in the rat
administered with 3% sodium oxalate and enrofloxacin
100 mg/kg b.w. for 7days. H-E. ><400.
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Fig 9. Severe necrosis of renal tubular epithelia and hemor-
rhage of renal cortex are observed in the rat intraperitoneally
injected by sodium oxalate 3 mg/100gm b.w. and adminis-
tered with enrofloxacin 500 mg/kg b.w. for 7days. H-E. X 200.
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Fig 11. Tubular epithelial necrosis is markedly in the kidney
of the rat intraperitoneally injected with sodium oxalate 3 mg/
100gm b.w. and was administered with 500 mg/kg b.w. enro-
floxacin for 7days. H-E. X<400.

Fig 10. Bluish materials within renal tubule are seen in the rat
intraperitoneally injected with sodium oxalate 3 mg/100gm
b.w. at first day and was administered with enrofloxacin
500 mg/kg b.w. for 7days. H-E. X< 400.

Fig 12. Many calcium oxalate crystals in urine sediment
appeared in the rat intraperitoneally with injected with sodium
oxalate 3 mg/100gm b.w. and administered with enrofloxacin
500 mg/kg b.w. for 7days. H-E. X< 200.
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