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Abstract 

The number of medical procedures using iodinated contrast media has increased in recent decades, though contrast 
media are regarded as safer. Nine Nigerian indigenous breed of dogs were acquired and housed in the Small Animal 
Kennel of the Nigerian Veterinary Research Institute Veterinary Hospital. The nine dogs were grouped into three groups 
of three animals each. Group A was the control, and were given urografin at 370 mg/kg, ten minutes before exposure to 
x-ray. Group B were given dexamethasone at 1 mg/kg 2 hours before x-ray and urografin ten minutes before exposure 
to x-ray. Group C were given methylprednisolone at 1 mg/kg 2 hours before exposure to x-ray, and urografin ten 
minutes before exposure to x-ray. All groups were given urografin 24 hours later at 370 mg/kg. Pathological changes in 
the liver and the kidney were more severe in the methylprednisolone treated group, followed by dexamethasone treated 
group. While, the dexamethasone treated group recorded more pathologies in the spleen. The use of anti-inflammatory 
drugs (dexamethasone and methylprednisolone) tends to be more protective in the heart. We recommend that the use 
of steroids such as dexamethasone and methylprednisolone be avoided in contrast radiography except where heart 
pathology exist 
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1. Introduction

Radiographic contrast media are a group of medical drugs used to improve the visibility of internal fluid, organs and 
structures in medical imaging, such as angiography, computed tomography, diagnostic X-ray (radiology) and in 
radiotherapy for treatment planning (Therapeutically in hyperthyroid patients, to rapidly correct severe 
hyperthyroidism prior to thyroidectomy). The currently available contrast media are indispensable in the practice of 
radiology, for both diagnostic and therapeutic purposes [1, 2, 3]. The number of medical procedures using iodinated 
contrast media has dramatically increased in recent decades [3]. They are usually excreted within 24 hours [4]. During 
radiotherapy, they are recommended in intestinal obstruction due to postoperative intra-abdominal adhesion, 
Urografin may be safely administered via a nasogastric tube or oral route to decrease the need for surgical operation; 
furthermore, this may help the physician to operate on the patients who need surgery as early as possible [5]. Recent 
products are now safer, yet with mild potential risk associated with their use, especially the intravenous contrast agents. 
An ideal contrast media should be highly soluble, with low viscosity, low toxicity and rapidly excreted from the system. 
[6,7]. Although intravenous contrast mediums are well-tolerated and safe compounds, with rare adverse effects [3], one 
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of such is Contrast-induced nephropathy, a well-known adverse reaction associated with the use of intravenous or intra-
arterial contrast material. Other forms of adverse reactions include delayed allergic reactions, anaphylactic reactions, 
and cutaneous reactions [2,7]. Previous allergic reactions to contrast material is known to increase the risk of 
developing adverse reactions to contrast agents. Hence, the need to premedicate with corticosteroid and 
diphenhydramine to reduce the chance of life-threatening emergencies. Examples of these premedication drugs are, 
prednisone at 50 mg orally, 13 hr, 7 hr, and 1 hr before contrast media administration; hydrocortisone at 200 mg 
intravenously, 1 hr before contrast media administration; methylprednisolone 32 mg orally, 12 and 2 hr before contrast 
media administration is used [3]. The mechanisms leading to contrast media nephrotoxicity have not been fully 
elucidated, but it is generally attributed to severe reduction in medullary blood flow, leading to hypoxia and direct 
tubular damage due to toxicity of contrast media. The intravenous injection of radiographic contrast medium causes an 
initial increase in renal blood flow, followed by a more prolonged decrease in blood flow, which is, accompanied by a 
decrease in glomerular filtration rate, with the extra-renal vessels showing transient vasoconstriction followed by 
decrease in vascular peripheral resistance. The result is renal ischaemia. Other intrinsic causes of medullary ischemia 
include, increased oxygen consumption, increased intra-tubular pressure secondary to contrast-induced diuresis, 
increased urinary viscosity, and tubular obstruction. Note that, oxygen delivery to the outer medulla is less compared 
to that in the medulla, even under normal conditions [3] 

The administration of urografin causes significant alterations in the renal histological structure that are irreversible. 
These changes were in the form of glomeruli shrinkage, widening of the urinary space and capillary congestion. Dilated 
renal tubules, pyknotic nuclei, partial loss of the apical brush border, cytoplasmic vacuolations, and interstitial 
peritubular exudates in the renal medulla. Nephrotoxicity as a result of the administration of urografin affects the cortex 
and the medulla [8]. 

2. Material and methods 

Nine Nigerian indigenous breeds of dogs were acquired and housed in the Small Animal Kennel of the Nigerian 
Veterinary Research Institute (NVRI), Veterinary Hospital Vom. The nine dogs weighing between 14-18 kg, were 
accommodated and acclimatise in the kennel for two weeks. The dogs were physically examined, blood and faecal 
samples were screened at the clinical pathology and parasitology laboratories respectively, for haemoparasite, 
haemogram and helminthes. The haemogram from the clinical pathology were all within normal range, and the samples 
taken to Parasitology Laboratory were negative for helminths. Feed and water were provided ad li-bitum throughout 
the period of the experiment as fasting was not required. The dogs were grouped into three groups of three animals 
each. Group A were the control, and were given urografin at 370 mg/kg [9, 10] ten minutes before exposure to x-ray. 
Group B were given dexamethasone at 1 mg/kg, 2 hours before x-ray and urografin ten minutes before exposure to x-
ray. Group C were given methylprednisolone at 1 mg/kg, 2 hours before exposure to x-ray, and urografin ten minutes 
before exposure to x-ray. Urografin alone at 370 mg/kg was administered 24 hours later to all the three groups. Twenty-
four hours after the second administration of urografin. The animals were euthanised using xylazine at 4 mg/kg 
intravenously. The visceral organs of the experimental animals were harvested for evaluation of gross and 
histopathological lesions. 

Table 1 Experimental design  

Group Treatment (2 hrs before x-
ray) 

No. of 
dogs 

Treatment with urografin day zero before evaluation 

I Control 3 Second dose after 24 hours from the first dose 

II Dexamethasone 1 mg/kg 

IM. 1/7 

3 First dose 2 hours after steroid administration second dose 24 
hours after first administration 

III Methylprednisolone 1 mg/kg 
IM. 1/7  

3 First dose 2 hours after steroid administration second dose 24 
hours after first administration 

KEY:- No.= Number; IM= Intramuscular 

3. Results  

All experimental animals were apparently healthy and active prior to onset of the experiment. However, following the 
administration of urografin and exposure to x-ray, the dexamethasone treated group were normal, while the control 
and the methylprednisolone treated groups were dull, with less activities especially with the control group. The reduced 
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activities in the control group observed after the first dose of the urografin, was more after the second dose of the 
urografin. Fed intake was minimal (scanty) in the control group and was moderate in the steroid treated groups after 
the administration of urografin.  

3.1. Gross lesions 

After euthanasia, organs in the abdominal and the thoracic cavities (Figure 1) were evaluated. Hydrothorax was 
observed to be severe in the control group, mild and brownish in the dexamethasone treated group and absent in the 
methylprednisolone treated group. Representative gross images, of the evaluated organs are presented (Figures 2-5). 
Hydro-pericarditis was also absent in the methylprednisolone treated group, mild in the dexamethasone treated group 
but, severe in the control group. The fluid in the thoracic cavity of the control group had blood sting, hence, was pinkish 
in colour. Furthermore, the thorax had about one-fifth of its volume fluid filled. Interestingly fluid accumulations within 
the abdominal cavities were not observed in any of the experimental group, except for the normal peritoneal fluid. 
Consequently, the urinary bladder of all the experimental groups were void of urine as they were all apparently empty. 

 

Figure 1 The thoracic cavity of group treated with dexamethasone (A); control (B) showing: - hp= hydropericardium; 
d= diaphram; ht= Hydrothorax; h= Heart; l= Lungs 

  

Figure 2 Photograph of the heart of group treated with dexamethasone (A); control (B) showing:- c= Congested 
coronary vessel; h= Haemorrage; hp= Hydropericardium 

The heart was the first specific organ evaluated for pathological lesions (Figure 2). Congestion of the coronary vessels 
were severe as observed in the control group with more than 66% highly congested. Petechial and ecchimotic 
haemorrages were also observed in more than 50% of the myocardium, while, moderate spots were recorded within 
the atrium and ventricles. The dexamethasone treated group also recorded severe coronary vessels congestion of about 
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10% while, most of the vessels were moderatly congested. Heamorrages in this group was also moderately seen with 
majorly petechial haemorrages observed in approximately 10% of the cardiac surface, while the cardiac chambers only 
recorded mild haemorrages. The methylprednisolone treated group recorded mildly congested coronary vessels of less 
than 7%, cardiac haemorrages were also mild and were relatively absent in all the cardiac chambers. 

The second specific organ evaluated for pathological lesions was the liver (Figure 3). Hepatomegaly was apparently 
absent in all the experimental groups as all edges of the liver were sharp. Normal size gall bladder without any obvious 
distentions in any of the experimental group were observed. Moderate hepatic congestions were recorded in all the 
experimental groups, but were more predominant in the control group. Haemorrages in the control group were seen 
ranging from affecting only the edges of the liver and to approximately half of the liver surfaces. The dexamethasone 
treated group also recorded haemorrages on the liver edges to approximately one-fifth of the liver surface which was 
similar to the methylprednisolone treated group. The methylprednisolone treated group had some portions of the edges 
of the liver without any haemorrages. 

 

Figure 3 The liver from group treated with methylprednisolone (A) dexamethasone (B); showing: - g= Gall bladder; 
h= Haemorrage; c= haemorrhages 

 

Figure 4 The kidney from group treated with methylprednisolone (A)dexamethasone (B); showing:- n= necrosis; h= 
Haemorrages; c= Congestion 

The kidney was also evaluated for pathological lesions (Figure 4). The medullar of the kidney in the control group, had 
mildly congested vessels which was apparently uniform in the cortex. haemorrages were also absent in the renal cortex. 
The dexamethasone group showed severely congested kidney vessels with haemorrages affecting approximately 80% 
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of the corticomedullary junction, while about 30% of the cortex was haemorragic. In the methylprednisolone group, the 
renal vessels were congested, haemorrages observed affects about 90% of the junctions between the renal medullar 
and the renal cortex, while approximately 50% of the renal cortex were haemorragic. Furthermore, the cortex in the 
steroid treated group had variations in size as some portions appeared to have shrinked with relatively more firm 
texture compared to that in the control group  

The spleen (Figure 5) was also evaluated for pathological lesions. All the experimental groups recorded spleenomegally. 
The control group was found to have the least magnitude of haemorrages with less than 20% of the spleen affected, 
while the methylprednisolone treated group had more haemorrages with about 40% of the spleen affected. The 
haemorrages in the dexamethasone treated group affected about 30% of the spleen. 

 

Figure 5 The spleen treated with methylprednisolone showing:- h= Haemorrage; c= Congestion 

3.2. Histopathological lesions 

 

Figure 6 Representative photomicrographs of the heart after the second dose of urografin. A – control showing 
oedema (asterisk), mild cellular degeneration (arrow head); B – dexamethasone treated group showing mild oedema 

(asterisk), cellular degeneration (arrow head) and moderate infiltration of inflammatory cells; C and D – 
methylprednisolone treated group showing mild oedema (asterisks), cellular degeneration (arrows) and mild 

infiltration of inflammatory cells (cross): 
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Histolopathological lessions observed in the heart is shown in Figure 6. predominant lesions in the heart of the control 
group oedema with diffused infiltation of inflammatory cell. The magnitude of the infiltration of inflammatory cells was 
higher in the methylprednisolone and the dexamethasone treated groups. Degeneration of cardiac cells were more 
obviously recorded in the mmethylprednisolone treated group. 

 

Figure 7 Representative photomicrographs of the liver after the second dose of urografin. A – control showing mild 
congestion (asterisk), mild perivascular inflammation (arrow); B – dexamethasone treated group with severe 

congestion (asterisk), moderate perivascular inflammation and contrast media (arrow head); C and D – 
methylprednisolone treated. showing severe congestion (arrow), marked infiltration of inflammatory cells (asterisk), 

marked vacuolation and contrast media (arrow head)  

Histopathological lesions observed in the liver are depicted in Figure 7. The liver showed moderate infiltration of 
inflammatory cells in the steroid treated groups, especially in the methylprednisolone treated group that recorded more 
perivascular inflammation. Congestion was seen in all the groups, least observed in the methylprednisolone treated 
group, and more in the dexamethasone treated group 

The renal capsule (Figure 8), was relatively normal as observed in the control group, less lesions in the dexamethasone 
treated group. The renal tubules were conspicuous in the control group unlike in the steroid treated groups especially 
with the methylprednisolone treated. There was mild perivascular infiltration of inflammatory cells in the control, 
moderate in the dexamethasone treated group and severe in the methylprednisolone treated group. Congestion was 
however, more with the dexamethasone treated group, followed by methylprednisolone and almost absent in the 
control group. Capillary haemorrhages was severe in the dexamethasone treated, mild in the methylprednisolone and 
absent in the control group. 

The spleen (figure 9) was slightly depleted of lymphoid cells in the dexamethasone treated group and also congestion 
was severe in same group. The control and the methylprednisolone treated group showed apparently normal 
distribution of lymphoid cells. 
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Figure 8 Representative photomicrographs of the kidney after the second dose of urografin. A – control showing mild 
infiltration of inflammatory cells (white arrow head), mild degeneration of tubular epithelial cells (red arrow); B – 
dexamethasone treated group showing moderate congestion (black arrow), mild infiltration of inflammatory cells 

(white arrow head); C and D – methylprednisolone treated group showing mild infiltration of inflammatory cells, mild 
vacuolar degeneration and obliteration of the lumen of the renal tubules:  

 

Figure 9 Representative photomicrographs of the spleen after the second dose of urografin. A – control showing 
relative lymphocyte depletion (white arrow), mild haemorrhages (arrow head); B – dexamethasone treated group 

showing oedema (asterisk), moderate congestion (?) and mild haemorrhages (arrow head); C and D – 
methylprednisolone treated showing mild haemorrhages and normal distribution of lymphoid cells: 
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4. Discussion 

Steroids are usually recommended in contrast radiography to prevent the side effects of urografin Amer and Elabd [11]. 
Grossly in all the groups, the heart appeared to be least affected and grossly appeared normal. We observed moderate 
oedema in the control group. Although Weil [12], documented that, steroids are vital in the treatment of cardiovascular 
diseases, tissue degeneration was observed in the methylprednisolone treated group in this study. Infiltration of 
inflammatory cells were least observed in the methylprednisolone treated; vascular congestion was more in the 
dexamethasone treated group followed by that in the methylprednisolone group. Steroid are relevant in the 
maintenance of the normal cardiac activities White et al., [13]. The liver in all the experimental animals had mild 
haemorrhages grossly and histologically, with congested blood vessels, most likely due to the interaction between the 
tissue and the contrast media, as also documented by Moreno [3]. Perivascular infiltration of inflammatory cells were 
also observed but were common to all the experimental groups even though it was more in the steroid treated groups 
especially in the methylprednisolone treated group. Vascular congestion were observed in the control group but more 
in the steroid treated groups especially in the methylprednisolone treated. Although methylprednisolone was observed 
in this study to have induced varying degrees of pathologies, paradoxically corticosteroids, most specifically 
methylprednisolone has been recommended in the treatment of liver pathology [14,15]. While Urografin had been 
documented in the management of sensorineural hearing loss alongside with steroids Tottonchi et al., [16], its side 
effects on the visceral organs should also be considered as observed in this study. 

Congestions in the kidney were observed to be more in the renal medulla of the dexamethasone treated group and more 
at the medullary cortical junctions in the methylprednisolone treated group. Evaluation of the kidney, being the major 
excretory organ of parenteral contrast medium excretion, is very critical Dure-Smith et al., [17]. The sensitivity of 
urography in the diagnosis of renal conditions is very imperative, hence, they cannot be replaced by the relatively recent 
imaging techniques like the ultrasonography [9,18,19]. The use of steroids prior to contrast media administration to 
mitigate allergy due to contrast media had been documented [20]. Methylprednisolone, dexamethasone or adrenaline 
administration 2 hrs prior to the administration of contrast media has been recommended [21,22,23]. The control group 
had a relatively normal histological feature of renal tubules with obvious vacuole and epithelial cells. Similar report was 
also documented by Iliya et al., [24], that structural and functional activities of the kidneys were unaltered with the use 
of urografin. However, Ahmed et al., [8], Ikamaise [25], reported shrinkage of glomeruli, widening of the urinary space 
and capillary congestion. In this study, these observations were very mild in the control group which could be due to 
the low dose used relative to the high dose used by the other authors. However, we also observed capillary congestion, 
which was moderate in the steroid treated groups, and mild in the control. The congestion could be due to the 
aggregation of red blood cells in the kidney as a normal kidney response to urografin, as stated by Liss et al., [26]. 
However, those lesions were severe with the steroid treated groups where vascular congestion occurred more in the 
steroid treated groups. These groups also had more obliterated kidney tubules than in the control, and the renal tubules 
were not readily distinguished from the kidney stroma in the steroid treated groups. Atrophy of the glomerulus was 
observed in the steroid treated groups especially in the methylprednisolone treated, the anti-inflammatory effects of 
these steroids could be responsible for the reduced oxygen supply that supposed to be compensated through the normal 
inflammatory response. Leow [4] state that, nephrotoxicity arises, due to medullary ischaemia that occurs as a result of 
increase in the consumption of oxygen by the kidney tubular cells and due to decline in the perfusion to the outer 
medulla. Inflammatory cells infiltration as observed in this study were more in the methylprednisolone treated group. 
Urografin results in nephrotoxic changes in both the kidney cortex and the medulla. This organ was severely affected as 
the major excretory organ of the contrast media [9]. Measures should also be put in place as documented by Sengar and 
Vijayanandan [27], that the unmetabolized contrast media used in contrast radiography have been found to be in high 
concentration especially in ground water than in surface water. 

The spleen in all the groups were with blunt edges, signifying splenomegaly. In the spleen, all the groups recorded 
haemorrages, and oedema and the oedema was more in the dexamethasone treated and control groups. Consequently, 
depletion of the lymphoid cells was seen in all the groups but more predominantly in the dexamethasone treated group. 
Lymphoid cells were more evenly distributed in the methylprednisolone treated group and this finding corroborates 
those reported by Fitzpatrick and Greenstein [28], that steroids help in the restoration of normal immunological 
response of the lymphoid tissues. 

5. Conclusion 

This study revealed more cellular pathology in the methylprednisolone treated group on the liver and the kidney 
followed by dexamethasone treated group. It was also discovered in this study that dexamethasone treatment prior to 
administration of contrast media induces pathologies in the spleen. Based on the findings in this study, it was concluded 
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that the use of anti-inflammatory drugs (like dexamethasone and methylprednisolone) was more protective on the 
heart compared to other visceral organs. It was therefore recommended that the use of steroids like dexamethasone 
and methylprednisolone be avoided in contrast radiography except where heart pathology exist or is suspected. 
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