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Abstract: Copaiba oil reveals therapeutic properties and has actions such as anti-inflammatory, healing, antiseptic, 

antitumor, antibacterial, germicidal, expectorant, diuretic and analgesic. Given the anti-inflammatory properties of 
copaiba oil, the present study aims to evaluate the action of the oil on possible nephrotoxic effects of rats with liver 
dysfunction caused by the drug thioacetamide. Wistar rats were randomly divided into four groups, consisting of the 
control group (C), copaiba oil group (O), thioacetamide group (TAA) and thioacetamide + copaiba oil group (TAA + O). 
The animals received treatment via gavage for eight weeks and were fed standard rodent chow. The kidney fragments 
were histologically prepared using the historresin technique and HE staining and, later, the images were photographed 
and processed in an image analyzer for histological characterization of the kidney tissue. The histological results showed 
an intact kidney tissue with a homogeneous pattern between the groups. Typical cortical and medullary layers and very 
distinct renal tubules with their well stained and healthy cells. The renal corpuscles showed regular contours, well-
distributed anastomosed capillaries and typical macula densa. Histopathological analysis of the kidneys did not reveal 
alterations or any type of lesion in important structures such as renal tubules and renal corpuscles, and no lymphocytic 
infiltrate was observed in the renal interstitium. In contrast, the liver tissue from the parallel histological study developed 
cirrhosis in the group treated with thioacetamide, however, this drug did not compromise the renal histological pattern of 
the present study. It is concluded that the kidney tissue did not show morphological changes when submitted to 
thioacetamide, supposedly due to the exposure time, the dose used or that the thioacetamide has been metabolized into 
less toxic compounds to the kidneys to the detriment of hepatic damage. However, the parallel study of liver tissue and 
the present study ensure the use of copaiba oil for therapeutic purposes. 
Keywords: liver dysfunction, kidney tissue, histology. 
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Introduction 
The renal system is the primary means of 
elimination of unwanted products of metabolism. 
Products such as urea, creatinine, uric 
acid,hemoglobin breakdown products and 
metabolites of various hormones are eliminated by 
the kidneys through excretion. The kidneys 
eliminate toxins produced by the body, as well as 
exogenous products, such as pesticides, drugs and 
food additives (GUYTON & HALL, 2011).  
Some medications, metals and drugs can 
compromise kidney function by altering Glomerular 
Filtration Rate (GFR) blood urea and creatinine 
levels. In addition to these substances, extrinsic 
pathological events have the potential to cause 
changes in nephrons, increasing oxidative stress 

(CALVIN et al., 2010; MAKRIS & SPANOU, 2016). It 
is common for critically ill patients to have Acute 
Kidney Disease (ARD), due to the frequent use of 
nephrotoxic drugs (KANE-GILL & GOLDSTEIN, 
2015). Kidney damage can progress to Acute 
Kidney Injury (AKI) or Chronic Kidney Disease 
(CKD) if not repaired, leading to kidney dysfunction 
and multiple organ failure (EL SABBAHY & VAIDYA, 
2011; HULTSTROM et al., 2018). 
Medicines and toxic substances are converted by 
the body into highly reactive free radicals that cause 
severe kidney damage and have important activity 
in the development of nephrotoxicity 
(MOHAMMEED et al., 2011; OLAGUNJU et al., 
2009). Thioacetamide is an organic compound that 
causes nephrotoxicity, as well as a hepatotoxin 
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(KADIR et al., 2011). Administration of 
thioacetamide causes renal toxicity by altering urea 
and creatinine values. In addition, it alters the 
activity of antioxidant enzymes that reduce oxidative 
stress and decreases the advancement of lipid 
peroxidation. Histopathological analyzes 
demonstrated impaired renal morphology (KADIR et 
al. 2013). 
Many substances are used as treatment, including 
copaiba oil. The cobaibeira tree is found in Brazil, in 
the Amazon rainforest region (ARAÚJO JÚNIOR et 
al., 2005). Its main denomination copaíba is of Tupi 
origin “cupa-yba” which means “deposit tree” and is 
classified in botany as belonging to the 
Leguminosae family and the Copaifera genus, with 
sixteen species found exclusively in Brazil (BRITO 
et al., 2000; CASCON, 2004; INDEX KEWENSIS, 
1996; LLOYD, 1898; MACIEL et al., 2002; 
OLIVEIRA et al., 2006; RAMOS, 2006; VEIGA 
JUNIOR et al., 2005; VEIGA JUNIOR & PINTO, 
2002). An oil-resin is extracted from the tree and is 
known as copaiba or balsam (LLOYD, 1898; 
CASCON, 2004). The Indians used copaiba oil to 
treat wounds and also on the umbilical stump of 
newborns (FRANCISCO, 2005; MACIEL et al., 
2002; SALVADOR, 1975; VEIGA JUNIOR & PINTO, 
2002.). Some authors cite the therapeutic properties 
of the oil as anti-inflammatory, and its chemical 
components responsible for this property are 
hydrocarbons and sesquiterpenes. It also has a 
healing action, antiseptic, antitumor, antibacterial, 
germicidal, expectorant, diuretic and analgesic 
action (ARAÚJO JÚNIOR et al., 2005; BLOISE, 
2003; BRITO et al., 2000; BRITO et al., 2005; 
CASCON, 2004; DRUMOND et al., 2004; 
FRANCISCO, 2005; FREIRE et al., 2006; 
GOODMAN & GILMAN, 1945; GURGEL, 2004; 
MACIEL et al., 2002; OLIVEIRA et al., 2005; 
OLIVEIRA et al., 2006; PACHECO et al., 2006; 
PIERI, 2007; RAMOS, 2006; RIGAMONTE 
AZEVEDO et al., 2004; ROBBERS et al., 1996; 
RODRIGUES, 1989; SILVA et al., 2006; VEIGA 
JUNIOR & PINTO, 2002; VEIGA JUNIOR et al. al., 
2005; VIEIRA, 1992). 
Given the anti-inflammatory properties of copaiba 
oil, the present study aims to evaluate the action of 
the oil on the nephrotoxic effects of the organic 
agent thioacetamide in animals with hepatic 
dysfunction. 
 
Methods 
Animals and experimental protocol 
All animal procedures were performed following the 
regulations of the National Council on Animal 
Experimental Control (CONCEA, Brazil). The 
experimental protocol was approved by the Ethics 
Committee on the Use of Animals (CEUA, under 
protocol no. 23108.039273/ 2019-60) of the Federal 
University of Mato Grosso. The animals used were 
rats male Wistar weighing about 300 g kept at 
constant room temperature and light cycle (12:12-h 
light-dark cycle). The animals were randomly 
divided into four groups, comprising a control group 

(C), control+copaiba oil (C+Copaiba), thioacetamide 
(TAA), thioacetamide+copaiba oil 200mg/kg 
(TAA+Copaiba). The animals received standard 
rodent chow (NUVILAB CR-1, Sorgob Industry and 
business Ltda, São Paulo/SP, Brazil). In the groups 
treated with TAA, 100mg/kg of TAA (Sigma-
Aldrich®, USA) were administered intraperitoneally 
three times a week for 8 weeks, since TAA has 
hepatotoxic properties and is capable of triggering 
liver cirrhosis (TÚNEZ et al, 2005). The groups 
treated with copaiba oil received copaiba oil 
(200mg/kg/day) daily via gavage for 8 weeks diluted 
in tween 20 (3%) (GONÇALVES, 2014). Control 
groups were treated with vehicle, following the same 
protocol used in treatments with TAA and/or copaiba 
oil. The groups were treated as follows: Control: 
received vehicle via gavage and intraperitoneally; 
Control + copaiba oil: received vehicle 
intraperitoneally and copaiba oil (200mg/kg/day) for 
8 weeks; Thioacetamide: TAA for 8 weeks and 
vehicle via gavage; Thioacetamide + copaiba oil 
200mg/kg/day: TAA and copaiba oil (200mg/kg/day) 
for 8 weeks. 
 
Sacrifice and extract of samples 
After 8 weeks of the experimental period, the 
animals were euthanized under anesthesia with a 
mixture of ketamine (113 mg kg− 1 body weight; 
b.w.) and xylazine (7.4 mg kg− 1 b.w.) at a dose of 
0.15 mL 100 g− 1 b.w., intraperitoneally. The rats 
were weighed and then the renal tissue were 
removed and fixed in 10% buffered formaldehyde 
for further processing. 
 
Histological Analysis 
Initially, the material was washed with distilled water 
and immersion in 70% alcohol for 24 hours. Then 
followed with dehydration, in which water was 
removed from the tissues with increasing baths of 
80% alcohol for 2 hours, followed by 95% alcohol for 
4 hours, with 2 changes of alcohol at each 
concentration. Then, the samples were immersed in 
the mixture of plastic resin plus 95% alcohol for 6 
hours. Then they were immersed in pure infiltration 
resin for 48 hours. Finally, the samples were soaked 
in historresin using a hardener in the resin solution 
and embedded in plastic histomolds until complete 
hardening. Then, after a few hours, the fragment 
was removed from the mold and embedded with 
plastic glue on a wooden block, and duly identified. 
A semi-automatic rotary microtome, Leica model 
2245, was used with the function of sectioning the 
embedded material into 3 µm cross-sections, cut on 
glass razors and collected on slides. The tissue 
slices obtained from the microtome were transferred 
to a container with water and then collected on a 
properly identified histological slide. Finally, the 
histological slides were placed in an oven to remove 
moisture for 24 hours until the beginning of the 
staining process. 
HE staining was used in which the slides were 
immersed in water and then in a vat containing 
hematoxylin for 20 minutes. Afterwards, the slides 



60 
 

were washed in running water to remove excess 
dye and then immersed in eosin for 10 minutes. The 
excess dye was removed with running water and the 
slides were dehydrated with increasing alcohol 
baths (80%, 95% and 100%), cleared with xylene 
and mounted in permount. 
 
Analysis of histological images 
Histological sections were used for image analysis 
and processing using a Moticam 2.0 model analysis 
system. The images were photographed and 
processed for histological characterization of renal 
tissue. 
 
Results and discussion 
Histological observation of renal tissue revealed a 
homogeneous pattern between the studied groups. 

Histopathological analysis did not demonstrate 
altered aspects of important regions such as renal 
tubules and renal corpuscles, especially in the 
thioacetamide group. The liver tissue, from a 
histological study parallel to the present study, 
developed a condition of cirrhosis for the group 
treated with thioacetamide, but in the kidneys this 
drug did not compromise the histological pattern as 
shown in Figure 1. The results show in all groups a 
renal tissue intact with a normal pattern of the 
cortical and medullary layers, the renal tubules very 
distinct with their cells well stained and firm. The 
renal corpuscles showed regular contours, well 
positioned internally anastomosed capillaries and 
typical macula densa.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There was no lymphocytic infiltrate in the renal 
interstitium or any type of lesion, only small changes 
of technical effect, caused by the preparation of the 
material. In the research by Schyman et al. (2018) 
markers of necrosis were identified as a possible 
kidney injury after treatment with intraperitoneal 
injection of TAA, however histological analysis 
revealed no injury after 24 hours. Previous study by 
Igarashi et al. (2015) showed that thioacetamide 
causes renal necrosis after four days. The 
mechanisms of kidney damage are dependent on 
the time of exposure to the toxicant and on the 
dose. Activation of lesion pathways increases with 
time after exposure to high dose of TAA, however 
for low dose, activation of necrosis pathways was 
reduced by 24 hours compared to 8 hours 
(SCHYMAN et al., 2018). Therefore, the animals in 
the present study, despite having presented 

cirrhosis in the liver tissue, did not develop kidney 
injuries from the administration of thioacetamide, 
possibly due to the exposure time and the dose 
used. Another hypothesis is that thioacetamide has 
been eliminated or metabolized into less toxic 
compounds, allowing the rats to recover from kidney 
injuries (SCHYMAN et al., 2018). 
As there were no changes in renal tissue with the 
administration of thioacetamide in the present study, 
it was not possible to identify the protective effects 
of copaiba oil, however, the study by Brito et al. 
(2005) demonstrated that after subjecting rats to 
ischemia and reperfusion syndrome, they exhibited 
damage to the renal parenchyma, and subsequent 
treatment with copaiba oil ameliorated the kidney 
damage and decreased urea and creatinine levels, 
which are markers of functionality. . Oliveira et al. 
(2013) used copaiba tree leaf extract and identified 

A B 
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Figure 1. Frontal section photomicrograph of the kidneys showing a histological pattern. A. Control Group 
(C). B. Oil Group (O). C. Thioacetamide (TAA) group. D. Thioacetamide + Oil Group (TAA+O). Typical renal 
corpuscles (asterisks). Typical renal tubules (arrows). HE. Bar = 50 
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potentially antioxidant activity, which prevented the 
formation of lithiasis, after induction of injury by the 
toxic ethylene glycol. Lima Silva et al. (2009) 
showed intense antioxidant activity and anti-
inflammatory activity in a model involving skin flaps. 
Given these findings in the literature, there is a need 
for further studies to be carried out on the use of this 
oil to better clarify its phytotherapeutic effects 
(BRITO et al. 2005). 
 
Conclusion 
It is concluded that the renal tissue did not show 
morphological changes when subjected to 
thioacetamide, supposedly due to the exposure 
time, the dose used or that the thioacetamide has 
been metabolized into less toxic compounds to the 
kidneys to the detriment of liver damage. 
Nevertheless, the parallel study with liver tissue and 
the present study ensure the use of copaiba oil for 
therapeutic purposes 
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