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                                   ORIGINAL ARTICLE

exposed to an iodinated radiographic contrast agent 

a contraste radiológico  

Sayuri R Yamashita1, Reinaldo Martinelli2, Luiz Erlon Araujo Rodrigues3         

Resumo            

ratos expostos a contraste radiológico. 

tratados com NAC (p>0,05). 

contraste radio iodo.

            

: Contrast-induced nephropathy (CIN) is an acute complication associated with iodinated radiographic contrast agents injected intravenously 

principally mitochondria. : Mean oxygen consumption was 14.8% higher in the group exposed to iobitridol compared to the control group.   Pre-

 The 
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INTRODUCTION

of the exposure to iodinated radiographic contrast media 

administered intravenously1. CIN is the third most common 
10-13% of cases, and is associated with longer hospital stay 

and higher healthcare costs as well as higher morbidity and 
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mortality rates2,3

4.

the volume and osmolality of the contrast media4,5. Some 

pharmacological agents have been evaluated; however, no 
6,7. N-acetylcysteine (NAC), 

CIN; however, the reports to date are inconsistent regarding the 
8-12.

3-15. 

in humans16

associated with acute and chronic ischemic and nephrotoxic 

injury17-19

20.

the rat kidney exposed to a radiographic contrast medium.

METHODS

The internal review board of the Bahia School of Medicine and 

Public Health approved the study (protocol number 27/12) in 

December 2012. All experiments were conducted according to 

of Laboratory Animals. Four groups of 10 male Wistar rats (School 

250 - 300 grams, kept in separate cages at a temperature of 

tap water ad libitum, were studied as follows:

• Group 1
• Group 2: Rats were injected intraperitoneally with 5 mL/kg 

of body weight of iobitridol (300 mg/mL) over a period of 2 to 

3 minutes. Iobitridol is a non-ionic, monomeric, low-osmolality 

radiographic contrast agent.

• Group 3: Animals were injected intraperitoneally with 100 

mL/kg of body weight of N-acetylcysteine at 24, 12 and 2 hours 

prior to receiving an infusion of saline at a volume similar to the 

• Group 4: The animals were injected intraperitoneally with 100 

mL/kg of body weight of N-acetylcysteine at 24, 12 and 2 hours 

prior to receiving an infusion of iobitridol (300 mg/mL).

In the present experiments, the dose of NAC used was the same 

as that established by Conesa et al21.   

in 25 x 10-2

at a temperature of 2-4oC. They were then reduced to small 

-2M, sodium chloride 

2x10-3 M, TRIS 2x10-3M, EDTA 4x10-4M and D-mannitol 25x10-2M, 

adjusted to pH 7.4) to preserve the mitochondria.

o

rich in mitochondria22. 

Figure 1.

oC 

measured polarographically at 37oC using a Clark electrode (YSI 

and 0.2 mL of sodium succinate 3.3 x 10-3 M22-24. The amount 

of total protein in each sample was determined by using a 
25. 

Comparisons between groups were performed using analysis of 

RESULTS

kidneys in the four groups of animals is shown in Figure 2 and 
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protein per minute.

Figure 2. 
experimental groups

I. Oxygen consumed by mitochondria isolated from kidneys of rats in the control 

II. Oxygen consumed by mitochondria isolated from kidneys of rats in the group 

treated with the contrast medium iobitridol.

III. Oxygen consumed by mitochondria isolated from kidneys of rats in the group

 treated with N-acetylcysteine and then with saline.

IV. Oxygen consumed by mitochondria isolated from kidneys of rats in the group 

treated with N-acetylcysteine and then with iobitridol.

exposed to iobitridol compared to the control group (25.12 ± 

of mitochondria isolated from the kidneys of animals in the 

and 4) (21.87 ± 1.6, 21.4 ±1.0 and 21.87 ± 1.6 9 nL of oxygen 

DISCUSSION

NAC, chemical formula C5H9NO3S and molecular weight 163.2 

8,26. Although NAC 

neutralizes certain free radicals in vitro, it is believed that, in 

of glutathione synthesis26,27

27-32.

Although the pathophysiology of CIN has yet to be completely 

are factors known to be involved in the kidney lesion associated 

with radiographic contrast media4,33-35. In view of its biological 

to an iodinated radiographic contrast agent, as shown by 

consumed per microgram of total protein per minute) in the 

kidneys of animals exposed to the radio contrast agent could be 

related to the iodine ions in the contrast medium. It is known 

chain36,37

the contrast medium compared to the animals exposed to 

the contrast medium alone without pretreatment with NAC is 

contrast media.

results from clinical trials have been inconclusive, with some 

38-40. 

being a laboratory study, the experiments were performed in 

disease, diabetes mellitus, blood pressure levels and aging, to 

assessed7.
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