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A Stereological Study of Kidney Volume in Glycerol-Induced Acute  
Renal Failure in Male Rats 

 
 
 
Background: Quantitative changes of histopathological structures are 
important in the process of improvement or regression of diseases. 
The aim of this study was to stereologically assess kidney volume 
(cortex and medulla) in glycerol-induced acute renal failure (ARF). 
Materials and Methods: Twenty-four Sprague Dawley rats were 
selected and randomly divided into two groups. In the case group, 
ARF was induced by intramuscular injection of 50% glycerol (10 
ml/kg). The control group received the same amount of saline 
solution. After 48 hours, anesthetized rats were sacrificed and the right 
kidneys were fixed by formalin perfusion. Kidneys were embedded in 
agar block and 1 mm thick slices were prepared by microtome. Each 
slice was processed and stained by hematoxylin eosin. Microscopic 
slides were used to measure the kidney volume using the point
counting method and Cavalieri principle. Results: Kidney volume in 
the experimental group was more than that in the control group and 
there was a significant relationship between the cortex and whole 
kidney volumes. Conclusion: It seems that pathological changes 
coincided with volume changes. Although this procedure is unbiased, 
the results should be supported by further studies.   
Keywords: Stereology, Renal failure, Glycerol�

 

 

[1]Vesterby A: Star volume in bone research. A histomorphometric 
analysis of trabecular bone structure using vertical section. Anat Rec 
1993;235:325-34. 
[2]Weibel ER: Stereological methods: Practical methods for biological 
morphometry. London: Academic Press, Vol .I 1979. 
[3]Lane PH, Steffs MW,  Mauer SM: Estimation of glomerular volume: 
A comparison of four methods. Kidney Int 1992;41:1085-9. 

F. Dehghani*, 
 A. Dezfulian**, Ph.D., 

 M.R. Panjehshahin***, 
Ph.D., S.Z. Tabei, M.D., 

 H. Mombeini, M.D., 
 Sh. Zahiri*, 

*Ph.D. Candidate, 
**Assistant Professor of  

Histology,  Associate 
Professor of Internal 

Medicine, 
Ahwaz University of 

Medical Sciences 
 *** Associate Professor  

of  Pharmacology, 
Professor of  Pathology, 

Shiraz University of 
Medical Sciences�

Correspondence: 
F. Dehghani 

Ahwaz School of  Medicine, 
 Department of  Histology, 

Ahwaz, Iran 
Tel:+98-711-2304372 

E-mail: 
dehghanf@sums.ac.ir 

�

������

 

Archive of SID

www.SID.ir



���������	
��������
��������	��������������������������$%� ��!��	�"������#�����&�����'����(��)*�+)��

�

�����������������������������������������������������������������������������������������������������������������������������������	�
������
�

��

[4]Lane H: Methods in laboratory investigation.  Lab Invest 1995;72(6):765-70. 
[5]Gundersen HJG, Jensen EB: Stereological estimation of the volume weighted mean volume of 
arbitrary particle observed on random sections. J Microsc 1985;138:127-42. 
[6]Gundersen HJG, Jensen EB: The efficiency of systematic sampling in stereology and its 
prediction. J Microsc  1987;147:229-36. 
[7]Howard CV, Reed MG: Unbiased  stereology. 1st ed. London: Bios Scientific Publisher,  
1998:39-54. 
[8]Molitoris BA, Sandoval R, Sutton TA: Endothelial injury and dysfunction in ischemic acute renal 
failure. Crit Care Med  2002;30(5):235-40.  
[9]Ishikawa I, Shikura N, Takada K et al.: Changes of adenosine level in the carotid artery, renal vein 
and inferior vena cava after glycerol or mercury injection in the rat. Nephron 1993;64(4):605-8. 
[10]Stefanovie V, Savic V, Vlahovic P et al.:  Reversal of experimental myoglobinuric acute renal 
failure with bioflavonoids from deeds of groups. Ren Fail  2000;22(3):225-66. 
[11]Baliga R, Zhang Z, Baliga M et al.:  Evidence for cytochrome p-450 as a source of catalytic iron 
in myoglobinuric acute renal failure. Kidney Int 1996;49(2):362-9. 
[12]Osswald  H, Gleiter C, Muhlbauer B: Therapeutic use of theophylline to antagonize renal effects 
of adenosine. Clin Nephrol 1995;43(1):533-7. 
[13]Bohle A, Christensen J,  Kokot F et al.:  Acute renal failure in man: New aspects concerning 
pathogenesis. A morphometric study. Am J Nephrol 1990;10(5):374-88. 
[14]Neuser D, Hirth- Diertrich C, Stasch JP et al.: Influence of calcium antagonists on renal function 
and secondary hyperparathyroidism in acute renal failure in rats. Ren Fail 1990;12(4)221-5. 
[15]Bowmer CJ, Collis MG, Yates MS:  Effect of the adenosine antagonist 8-phenyltheophylline on 
glycerol-induced acute renal failure in the rat.  Br J  Pharmacol 1986; 88(1):205-12. 
[16]Marcussen N, Peter D, Olsen TS: Atubular glomeruli in lithium-induced chronic nephropathy in 
rats.  Lab Invest 1989;61(3):295. 
[17]Hinchliffe SA, Sargent PH, Chan YF et al.: Medullary ray glomerular counting as a method of 
assessment of human  nephrogenesis.  Pathol Res Pract 1992;188(6):775-82. 
[18]Olivetti G,  Anversa P,  Malissari M et al.: Morphometry of the renal corpuscle during postnatal 
growth and compensatory hypertrophy. Kidney Int  1980;17:438-54.�

�

Archive of SID

www.SID.ir


