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Abstract---This study is aimed at knowing the protective role of 

aqueous extract of Andrographis paniculata on the toxic effects 

induced by butylated hydroxytoluene (BHT) in domestic male rabbits. 

The study was conducted in College of Education for Pure Sciences / 

Univ. of Karbala from November 2021 until February 2022.  Forty 
adult male rabbits have been used, which were divided randomly into 

four equal groups (10animals/group), the first group(G1) was 

administered with 1ml/kg of corn oil and considered to be the control 

group. The second group (G2) administrated 1mg/kg of the BHT, the 

third group (G3) had administrated 100mg/kg of A. paniculata, 
whereas animals of 4th group (G4) administrated 1mg/kg of the BHT 

and 100mg/kg of A. paniculata extract orally for a month daily. 
Fasting  Blood samples were collected after the end of the 

experimentation for the purpose of studying the concentration of the 

following parameters: Albumin, Urea, Uric acid, superoxide dismutase 

(SOD), Reduced Glutathione (GSH) and Malondialdehyde (MDA). The 

results showed that oral administration of BHT caused a significant 
increase (P<0.01) in concentrations of Urea, Uric acid, and MDA, while 

there was a significant reduction (P<0.01) in concentration of Albumin 
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and GSH in comparison with the control group  .The group that was 

treated with A. paniculata extract had shown a significant increase 

(P<0.01) in concentration of Albumin and GSH, while there has been a 

significant decrease (P<0.01) in concentration of MDA and Urea. With 

no significant difference (P<0.01) in concentrations of Uric acid and 
SOD.  The experiment also showed that oral administration of BHT 

with A. paniculata aqueous extract caused no significant differences 

(P<0.01) in the GSH, MDA, SOD, Albumin, Urea concentration,  and 

Uric acid  .Histological examination had shown that oral 

administration of BHT for 30 days caused clear degenerative changes 
in kidney tissue with congestion and atrophy of the urinary 

glomerulus, in addition, to an increase in Bowman’s capsule space 

and destruction of the urinary tubules with the shedding of the inner 

lining of the urinary tubules. It is concluded from this study that BHT 

causes clear pathological effects on the kidneys and confirms that 

treatment with 100mg/kg of A. paniculata aqueous extract has 
protective role against damage caused by BHT in male rabbits. 

 

Keywords---aqueous extract, BHT, male rabbits. 

 

 

Introduction 
 

Butylated hydroxytoluene (BHT) is a white crystalline substance (EFSA, 2012) 

with the chemical formula C15H24O, molecular weight 220.36g/mol, the melting 

point of 70 degrees Celsius, trade symbol E 321. It is a lipophilic compound 

(Husøy et al., 2019), BHT is one of the most common antioxidants used in many 

applications to this day (Higgins et al., 2019), small amounts of preservatives are 
added for the purpose of improving quality of taste and prolong the shelf life of 

food during its production and to protect food from spoilage or rancidity (Pandey 

& Kumar, 2021; Zamzam et al., 2019). Butylhydroxytoluene (BHT) is an 

important compound and one of the food additives that is widely used in the food 

industry. It is a phenolic derivative with antioxidant properties that prevent the 

self-oxidation of non-organic compounds. (Sharma & Singh, 2019), oxidation is a 
big and dangerous problem facing the food manufacturing process because it has 

a clear impact on food quality and negatively affects the flavor, color, taste and 

smell of food as well as reduces the nutritional value In manufactured foods 

(Alebic & Richter, 2021), BHT is one of the most common food additive types that 

are used in order to improve the taste of food, and it is a substance that was 
approved by the US Food and Drug Administration (FDA) and has been 

recognized as being classified by the European Union as safe when utilized in 

small amounts, and based on the recommendations of The Food and Agriculture 

Organization of US and the World Health Organization (WHO), daily BHT intake in 

foods must limit to 0-0.125mg/kg, while acceptable range for BHT by the 

European Economic Community has been specified as 0-0.05mg/kg (Ghosh et al., 
2020), the incorrect and excessive use of synthetic phenolic antioxidants is one of 

the causes of cytotoxicity, carcinogenicity, endocrine disrupting effects and 

oxidative stress induction (Xu et al., 2021).humans are exposed to these 

chemicals in food, and with the increase in their use for longer periods, many 

health problems that threaten the life of the individual appear (Pandey & Kumar, 
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2021), as it has been confirmed that BHT accumulates in fatty tissues and causes 

a disturbance in metabolism. Diet (Mean et al., 2018) has also been found it 

causing many pulmonary disorders and acute poisoning (Liu et al., 2016). Some 

doses of BHT can also cause adenomas. In addition to increasing the weight of 
glands such as the thyroid gland, BHT can also interfere with the activity of 

vitamin K-dependent blood clotting factors in mice (Derks et al., 2021). also 

affects the rate of hormonal regulation (Pop etal.,2018) 

 

Andrographis paniculata can be defined as an annual herbaceous plant that 

grows in India and Sri Lanka that is commonly cultivated in regions of Asia and 

utilized as a traditional herbal remedy in Hong Kong, Malaysia, Indonesia and 
Philippines (Firdous et al., 2020). It was also used in ancient traditional medicine 

around the world (Sharma & Sharma, 2018), Andrographis contains a high 

percentage of saponins, alkaloids, terpenoids, phenols, flavonoids, and tannins 

(Nagajothi et al., 2018). About 135 compounds have been isolated from this plant, 

including 40 flavonoids, 82 terpenes, and three steroids, in addition to 10 other 

compounds in the plant (Aminah et al., 2021). Andrographolide contains many 

phytochemicals, Including andrographolide. It is a dicyclic diterpene lactone and 
is considered the biologically active substance in the plant (Ketterman et al., 
2020). The activity of this main compound is because it contains aliphatic 

hydrogen groups on C11 carbon atoms that could act as hydrogen donor and 

thus displace free radicals (ANDRIANI et al., 2018), and contains several other 

major active compounds in the leaves such as neoandrographolide and 14-deoxy-

12-hydroxyandrographolide as well as 14-deoxyandrographolide (Lim et al., 2021). 

The plant also contains the compounds Andrographosterin and stigmasterol 
(Rasool et al., 2018), Andrographidine, apigenin, and luteolin (Rafi et al., 2020). 

Which is why, in the present work, the mai focus is investigating effects of BHT on 

kidney tissue and function and effects of A. paniculata against kidney failure 

induced by BHT. 

 

Materials and Methods 
 

Experience design 

 

Forty  local male rabbits have been used, divided to 4 groups (10 animals/group): 

the 1st group has been orally dosed with 1 ml of corn oil and, a control group was 

made, the 2nd group has been orally dosed with a dose of 1mg/kg of the BHT, the 
3rd group has been orally dosed with 100mg/ kg of A. paniculata aqueous extract, 

group IV dosed orally with 1mg/kg of BHT + 100mg/kg of A. paniculata aqueous 

extract. Blood samples were drawn after 30 days, the blood was placed in special 

tubes, and the serum has been separated by a centrifuge at 3000rpm for 15 

minutes to measure the following parameters: Albumin, Urea, Uric acid, SOD, 

MDA and Reduced GSH. The Bromocresol Green BCG method was used to 
determine the level of albumin using spectrophotometry (Hallbach et al., 1991; 

Tiez, 2006), and the level of urea and uric acid in serum have been measured by 

the use of colorimetric enzymatic method by (Patton & Crouh, 1977). The Plasma 

concentration of GSH and SOD were measured by ELISA utilizing commercially 

available kits, MDA concentration has been measured based on the thiobarbituric 

acid (TBA) reaction by Muslih etal. (2001).  
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Preparation of the aqueous extract 
  
Twenty grams of dry powder has been mixed with 400ml of the distilled water, 

and an electric grinder was used and left at room temperature for 24 hours. 
Several layers of medical gauze were used to filter the mixture, after that, 

centrifuged at 3000rpm. For 10min., the extract has been filtered with filter paper 

to obtain a clear solution. An electric oven was used to dry the extract at a 

temperature of 40 °C and kept in refrigerator until use (Hernandezi et al., 1994) . 

The above method was adopted for the preparation of A. paniculata extract, with 

some modifications, as follows: The dry leaves were crushed well using an electric 

grinder and soaked in distilled water for 24 hours with constant stirring and 
filtered using layers of medical gauze and pieces of soft and clean cloth. Then 

poured into Clean and sterilized glassware for drying it on fan air only, then 

keeping the extract in the refrigerator until it is used. 

 

Results and Discussion 
 

Effect of BHT on Urea, Uric acid, and albumin 

 

The results showed that oral administration of BHT led to considerable (P<0.01) 

increase in urea and uric acid concentrations and a significant (P<0.01) reduction 

in albumin concentration, This is in agreement with (Ben Amara etal., 2020; 
Farag etal., 2006). 

 

Table (1) Effects of butyl hydroxytoluene and aqueous extract of A. paniculata on 

the urea, uric acid, and albumin in male rabbits 

 

Albumin (g/d) Uric acid (mg/dl)  Urea (mo/l)  

5.36± 0.26   
A 

1.16±42.25 

 A 

0.14 ±5.62 

A 

G1 
Control 

 
2.91± 0.16   

B 

79.72±2.47   

B 

8.98±0.25  

B 

G2 

1 mg/kg BHT 
 

6.98±0.11   
C 

40.88±1.36   
A 

5.06± 0.14   
C 

G3 
100 mg/kg Andrographis 

  
4.17±0.15   

A 

38.05±1.73   

A 

5.64±0.14   

A 

G4 

1 mg/kg BHT+10 mg/kg 

Andrographis 
 

1.5255 5.0377 0.5144 LSD 

mean ± standard error, n = 10/ group. The different letters are an indication of 

the presence of significant differences vertically under the probability level P<0.01  
 
Urea is the final product of the metabolism of proteins, as this substance is 

absorbed into the renal tubules, and the kidneys secrete it and reduce its 
concentration in the blood. Increased urea levels in blood reflect the kidney's 

functional damage. Oxidative stress plays a crucial and important role in kidney 

disease; it enhances renal injury by damaging the molecular components of the 
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kidney through the activities of intracellular and extracellular reactive oxygen 

radicals (Zeghib & Boutlelis, 2021). Uric acid is another important indicator of 

renal injury and may participate in inflammatory pathways that promote injury, 
as it participates in being a catalyst for oxidative, as it is a catalyst for 

inflammation and an activator of immune responses, and thus it has been linked 

to kidney diseases and injuries, the increase in uric acid to can cause 

inflammation of the cells of the urinary tubules, and its interaction with oxidants 

is also considered one of the reasons for the generation of many free radicals with 

significant destructive effects on the cells and renal tubules (Hahn et al., 2017). It 
was also found that the levels of urea and uric acid are an indicator of the 

occurrence of necrosis of the renal tubes and kidney failure (Laaroussi et 

al.,2021). In the current study, BHT caused an increase in urea and uric acid 

levels and this is because of the oxidative stress that occurred, as the excessive 

production of radicals affects Free radicals after exposure to BHT lead to oxidative 

stress in the kidneys, and this became evident through the high percentage of 
MDA, which is an indicator of the formation of free radicals and the increase in 

the lipid peroxidation that changes the integrity of cell membranes. These free 

radicals could be directly derived from the BHT or be a product of the metabolism 

of this compound in the cytochrome P450 system, and this is accompanied by the 

depletion of natural antioxidants in the kidneys, and consequently, renal failure 

occurs, and the proportion of urea and uric acid in blood rises. In the blood (Ben 
Amara et al., 2020). Albumin is an important protein in the body’s defense 

mechanisms. It works to reduce inflammation, protects against oxidative stress, 

and carries numerous hormones, drugs, biologically active elements, iron, fatty 

acids, and bilirubin. Its levels could decrease in the blood as a result of the 

acceleration in the metabolism, malnutrition, or decreased synthesis in the liver. 

It was found that a low concentration of albumin predicts a kidney injury (Özgür 
et al., 2021). When harmful substances enter the kidneys, they are filtered in 

glomerulus, then reabsorbed later in nearby tubules, and after that, remain in the 

tubular cells and thus may result in renal toxicity, The deficiency in albumin may 

indicate the loss of this component in the urine and an increase in its excretion 

from the kidney, as a result of injury to the glomeruli and tubes and the 

weakness of the kidney’s work (Poosa & Vanapatla, 2020). 
 

Effect of A. paniculata extract on Urea, Uric acid, and albumin 

 

The results showed that oral administration of Andrographis extract led to no 

significant differences (P<0.01) in concentration of the urea and uric acid, With no 

significant difference (P<0.01) in the rate of albumin concentration, This 
agreement with (Singh et al., 2009; Sharma et al., 2022; Bardi et al., 2014). A. 
paniculata, with its antioxidant properties, works to get rid of free radicals and 

oxidative stress and repair kidney damage and the resulting injury caused by 

BHT. The polyphenols and flavonoids in A. paniculata have been shown to reduce 

uric acid levels by acting as antioxidants and reducing free radicals. A. paniculata 
and its active components, including flavonoids, inhibit many oxidation enzymes, 

including xanthine oxidase, cyclooxygenase, and other enzymes, thus regulating 

the level of uric acid in the blood (Cicero etal., 2021; Mehmood etal., 2019; Irawan 
etal., 2022). The absence of a significant difference in concentration of albumin in 

the blood after using A. paniculata extract indicates the role of the plant as a 

protective and antioxidant substance. Rich phytochemicals, especially active 
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antioxidant compounds, work to regulate kidney functions and what is related to 

them. However, albumin is produced in the liver. However, when kidney damage 

occurs, a defect may occur in the reabsorption of this protein, which allows the 

excretion of albumin in the urine, and here the plant extracts, in turn, act as a 
protective device for the kidneys, repairing the damage caused and regulating 

kidney functions and excretion processes (Rajasekaran, 2019). 

 

Effect of BHT on GSH, MDA, SOD 

 

Results in the table (2) indicate that oral administration with 1 mg/kg BHT (G2) 
led to a significant increase (P<0.01) in concentration of MDA and significant 

decrease (P<0.01) in concentration of reduced glutathione GSH and SOD 

compared with control group (G1).   The existence of the antioxidant enzymes in 

the organism's body effectively prevents oxidative processes and reduces the 

production of free radicals, thus reducing lipid peroxidation. They have an 
important impact on the maintenance of balance between oxidation process and 

the antioxidant defense systems. Any imbalance in this process leads to excessive 

accumulations of the ROS and lipid peroxidation in cells and oxidation of 

membranous phospholipids (Hao & Liu, 2019). ROS attack fatty acids in 

membranes and contribute to various cellular damages. Reactive aldehydes such 

as Malondialdehyde (MDA) are produced (Venmathi Maran et al., 2022), which is 
the end product of lipid peroxidation, so it may be said that the increased 

generation of free radicals caused Oxidative damage. Once animals experience 

certain problems, elevated levels of free radicals begin to form, especially ROS, 

and when ROS production bypasses body’s natural anti-oxidant defense 

mechanisms, it leads to damaging cell wall, DNA, mitochondria, and functional 
proteins. One of the body’s antioxidant systems is glutathione (GSH) and 

superoxide dismutase (SOD) (Min et al., 2018). glutathione (GSH) contains the SH 

thiol group, the presence of this group is very important in protecting oxidative 

processes, as it works to interact with hydroxyl radicals, peroxynitrite, and single 

oxygen. It acts as an electron donor to associate with the radicals and turn them 

into water, as the SH group is oxidized. Glutathione disulfide, which is the 
oxidized form of glutathione, which is two molecules of GSH linked together by 

the enzyme GPx glutathione peroxidase, then re-converted (oxidized GSSG) to the 

reduced form of GSH again by the enzyme Glutathione reductase (GSH-RD) and 

cofactor Nicotinamide adenine dinucleotide phosphate (NADPH) (Vairetti et 

al.,2021). Whereas the superoxide dismutase (SOD) converts superoxide radicals 
into oxygen, thus reducing its harmful effect on tissues and oxidative stress. It is 

an important indicator of hepatocyte damage (Sannasimuthu et al., 2018). 

Antioxidant enzymes such as SOD participate in the removal of dangerous free 

radicals. They play an important role in helping the body to get rid of toxins as a 

result of exposure to BHT, which has a toxic effect as a result of the generation of 

the dangerous free radicals capable of interacting with large biomolecules and its 
role in necrosis and damage of body tissues like the liver and others tissues 

(Kagan et al., 1990). The changes occurring in antioxidant enzymes in this study 

may be due to the exposure of animals to BHT through the high percentage of 

MDA, which reflects the failure of the antioxidant defense to counter the damage 

caused by ROS, meaning that ROS produced exceeded the scavenging ability of 

antioxidants and the occurrence of oxidative stress, which caused significant 
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damage to cellular components, which in turn led to the depletion of GSH and 

SOD enzymes (Hegab et al., 2021). 

 

Table (2) Effects of butyl hydroxytoluene and A. paniculata aqueous extract on 
concentration of GSH, MDA and SOD in domestic male rabbits 

 

SOD MDA GSH  

72.10±1.57   

A 

0.36±0.01   

A 

17.16±0.23  

 A 

G1 

Control 
 

36.50±2.52   

B 

0.80±0.04   

B 

10.62±0.76   

B 

G2 

1 mg/kg BHT 
 

70.50±1.04   

A 

0.30±0.01   

C 

21.68±0.64   

C 

G3 

100 mg/kg Andrographis 
  

73.40±1.49   

A 

0.37±0.01   

A 

19.20±0.49   

D 

G4 

1 mg/kg BHT+10 mg/kg 

Andrographis 
 

5.0097 0.0776 1.6488 LSD 

mean ± standard error,n = 10/ group. The different letters are an indication of the 

presence of significant differences vertically under the probability level P<0.01 
 
Effects of A. paniculata on concentration of GSH, MDA, and SOD 

 

The results showed that oral administration with a dose of 100mg/kg of A. 
paniculata extract led to a considerable (P<0.01) increase of the concentration of 

the GSH and a significant (P<0.01) decrease in the concentration of the MDA, with 
no significant difference (P<0.010) in the GSH concentration. This agrees with 

(Subramaniam etal., 2015; Rajendrakumar et al., 2020; Owoade etal., 2022; Nasir 
et al., 2013) . 

 

 The decrease in MDA levels after treatment with aqueous extract of A. paniculata 

is due to its role in reducing lipid peroxidation caused by free radicals, which 

causes depletion of antioxidants and makes organs susceptible to oxidative 
damage. MDA formation is a late stage of fat oxidation and a clear toxic indicator 

(Hidayat & Wulandari, 2021). The increase of concentration of antioxidants 

following the treatment with the aqueous extract may be due to its role in 

renewing the synthesis of these antioxidants or due to the metabolic reduction of 

the toxic substance and thus reduce the increased generation of free radicals, 
which may reduce liver injuries due to its content of important compounds such 

as flavonoids and alkaloids (Nasir et al., 2013). A. paniculata is highly effective in 

activating the antioxidant defense by reducing free radicals, and it is also involved 

in protecting mitochondria, inhibiting oxidative enzymes, and activating 

antioxidant enzymes. It has been observed that nuclear factor-erythroid-2 related 

factor 2 (Nrf-2) is involved in regulating anti-oxidant defense system in cells and 
regulating this factor by andrographiold extract and its active compound. 

Andrographiold is important in the regulation of The redox system by acting to 

activate a variety of genes involved in defense of antioxidants (Mussard et al., 
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2019) Nrf2 regulates genes coding for antioxidants and detoxification enzymes. 

Under alkaloid conditions, Nrf2 is inactive in the cytoplasm and binds to the 

Kelchlike ECH association protein 1 (Keep 1) activator molecule to form the Nrf2-

Keap1 complex. Then, Nrf2 is degraded rapidly by ubiquitin-proteasome path-
way. Signals from the ROS and electrophilic elements cause Nrf2 to dissociate 

from Keap1, then move to the nucleus and bind to antioxidant response element 

(ARE) or electrical response elements. The electrophile response element (EpRE) is 

located in promoter region of genes encoding antioxidants and detoxification 

enzymes (Nuriansyah et al., 2019). The plant extract may also have a role in 

stimulating the increase in the transcription of various antioxidants, 
detoxification enzymes, and various proteins, as it stimulates the activity of GSH, 

SOD, and Nicotinamide adenine dinucleotide phosphate (NADPH) and other 

important antioxidants (Choi et al., 2014). Thus, it can be said that the active 

compounds in Andrographis extract work to increase the number of nuclear Nrf2 

and link it to other elements, which increases the work of genes that play a 

significant role in the synthesis of antioxidants and increase their activity (Chen 
et al., 2014).  

 

Effect of BHT on kidney tissue 

 

The results of the histological examination showed that oral administration of 

BHT led to congestion and atrophy of the urinary glomerulus, in addition to the 
destruction of the urinary tubules and degenerative changes in the renal tissue, 

this agreement with (Ben Amara et al., 2020) .  The most significant destructive 

renal effects result from exposure to foreign substances or drugs, toxins, and 

induction of the oxidative stress. This may be followed by activation of different 

factors and pathways influencing and involved in kidney tissue damage, for 

example, nuclear factor kappa B (NF-kB) or increased production of the 
inflammatory cytokines like the Tumor necrosis factor and IL-6 Those changes 

could result in an imbalance between those inflammatory factors and cell’s 

antioxidant defense, eventually leading to serious disorders and disease (Molaei et 
al.,2021). The body’s exposure to the BHT has led to kidneys being greatly 

affected due to the toxicity. This kidney injury is linked to the liver as well 

because the kidneys also participate in the metabolism of BHT in the body, where 
the metabolism of BHT occurs in the liver through The cytochrome P450 system 

in which BHT metabolizes different types of sulfate and conjugated glucuronic 

acid, forming metabolites including BHT-quinone methide, which can covalently 

bind with cell components and produce various effects. The results of the various 

metabolites are subsequently excreted in urine and feces and through the bile, 

where these hepatic metabolites can bind to the kidney microsomes and thus 
have a toxic effect on kidneys (Nakagawa & Tayama, 1988; Meyer et al., 1989), 

Through the secretion of these phenolic derivatives and metabolites into the 

convoluted tubules of nephron via anion transport. By the same mechanism used 

in xenobiotic metabolites, this can lead to active accumulation through the blood 

to the renal tubules, as well as reabsorption of water along the nephron, to 

increase the concentrations of BHT derivatives in the functional units of the 
kidney, where BHT causes obvious nephrotoxicity (Aprilia et al., 2018). It has 

become clear that the excessive generation of ROS causes damage to kidney 

tissues by promoting lipid peroxidation, membrane damage, DNA and protein 

modification, and ROS causes depletion of the antioxidant system in kidney 
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tissues. The kidney is an organ that is highly susceptible to damages that are 

caused by ROS may be because of the availability of long-chain poly-unsaturated 

fatty acids in formation of renal lipids (Ozbek, 2012), and tissue damage in the 
kidney may be due to the activity of pro-inflammatory cytokines like the TNF-α. 

Inflammation-stimulating cytokines may cause nephropathy through secretion 

from renal glomerular membrane (Alayunt et al., 2019). 

 

Effects of the A. paniculata extract on kidney tissue 
  
The results of tissue examination showed that oral administration of 

Andrographis extract caused the normal structure of the glomerulus and urinary 

tubules with the appearance of congestion in some parts of the urinary tubules, 

which is in agreement with (Padmalochana & Dhanarajan, 2017). It has been 

proven that A. paniculata and its active compounds improve renal cell injury and 

the rate of renal filtration, as well as improve the functions and structure of the 
glomeruli and renal tubules significantly. The increase in inflammatory and 

oxidative reactions within the kidneys stimulated toxicity, in an attempt to control 

free radicals and oxidative stress, this leads to the depletion of renal antioxidants. 

A. paniculata extract reduces oxidative damage and protects the kidneys by 

raising the antioxidant system and activating the transcription factor that 

transcribes antioxidant genes (Nrf2). After it is activated, it moves to nucleus, 
binds to responsive element of antioxidants and stimulates transcription and 

gene expression of antioxidants, thus reducing nephrotoxicity (Adeoye et al., 
2019).  As mentioned, inflammation could have an important impact on the 

pathogenesis of kidney injury through a series of processes such as increased 

stimulation of the NF-κB pathway. The plant extract works here to control the 

nuclear factor pathway that mediates renal injury and regulate other pathways 
that cause cellular injury, as well as reduced renal expression of pro-

inflammatory cytokines like TNF-α and its receptors, TNF may produce reactive 

oxygen species. It coordinates the activation of many chemicals and cytokines in 

the kidneys that work and attract inflammatory cells. The extract also reduces the 

infiltration of macrophages and lymphocytes in the kidneys, which shows the role 

of A. paniculata extract in restoring the structure of the kidney and repairing 
tissue damage (Ragendrakumar et al., 2020). 
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Figure(1) shows a histological section of the kidney in male rabbits with 

hematoxylin and eosin stain (H&E 200X) (A). Histological section of kidney tissue 
in the control group, the normal structure of glomerulus and urinary tubules is 

observed. (B) effect of oral administration with 1 mg/kg of BHT for 30. It was 

noted blood congestion (green arrow) and glomerulosclerosis (red arrow), in 

addition to an increase in Bowman’s space and destruction of urinary tubules 

(blue arrow) with Disruption of the inner lining of the urinary tubules (pink arrow) 

(C) effect of oral administration 100 mg/kg A. paniculata aqueous extract, the 
normal structure of the glomerulus was noted (orange arrow) (D) effect of oral 

administration of 1mg/kg of BHT with 100mg/kg of A. paniculata aqueous 

extract, it is noted that the normal structure of the glomerulus (orange arrow) 

with a little blood congestion (black arrow) 
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