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Abstract 

In the present study the methanolic extract of C.occidentalisleaves (COLM) was evaluated for 

its antioxidant and nephroprotective activities. The phytoconstituents of the leaves extract 

was also investigated. The antioxidant activity of the extract was measured using 1,1- 

diphenyl-2- picryl-hydrazyl (DPPH) radical scavenging assay.Nephroprotective activity of 

COLM was assessed using Wistar albino rats. Seventy rats were divided randomly into seven 

groups of ten rats each; untreated control group, nephrotoxic control group, rats were injected 

with gentamicin only at a dose of 80mg/kg intraperitoneally (IP) for 8 days.Standard drug 

group; were injected with gentamicin (80mg/kg IP), and at the same time they received 

standard drug silymarin at a dose of 100mg/kg orally for 8 days. Low and high doses of the 

plant groups; rats were injected with gentamicin (80mg/kg IP) with concurrent administration 

of C. occidentalis leaves methanolic extract at a dose of 200 or 400 mg/kg orally for 8 days. 

Toxicity groups; rats were given C. occidentalis leaves extract only at a dose of 200 or 400 

mg/kg orally for 8 days.  The levels of urea, creatinine, uric acid, and total protein in the 

blood were used to assess kidney function. Blood constituents, and relative kidney weight 

were also measured. Phytoconstituents of COLM comprise tannins, saponins, coumarins, and 

alkaloid as active components and devoid of flavonoids, and sterols. COLM exhibited 

moderate antioxidant activity (50 ± 0.04%) compared to a standard antioxidant agent propyl 

gallate(93 ± 0.01%) using DPPH radical scavenging assay.Administration of COLM at a dose 

of 200 and 400 mg/kg for 8 days exhibited significant (P < 0.05) lowering of the levels of 

urea compared to the gentamicin group. The levels of creatinine, uric acid and total protein 

were insignificantly (P > 0.05) changes at day 8 in treated groups compared with normal 

control. COLM showed no significant differences to that observed by standard drug 
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Silymarin. Relative weight of kidneys was significantly increased in treated groupexcept 

toxicity groups compared to control. The results concluded that the methanolic extract of 

Cassia occidentalis leaves might possess nephroprotective activity in rats. This effect may be 

due to antioxidant activity or the chemical constituents of the plant. 
 

Keywords: Gentamicin, Antioxidant, Albino Rats. 
                                                        2021 Sudan University of Science and Technology, All rights reserved 

Introduction  

Nephrotoxicity is a common condition that 

occurs when the body is exposed to certain 

medications or chemicals. 

Nephroprotective agents are agents that 

protect the kidneys from nephrotoxicity. In 

traditional medicine, medicinal plants are 

thought to be the best treatment to cure 

nephrotoxicity (Adeneye and Benebo 

2008). 

Medicinal plants have been utilized as 

traditional therapies for several human and 

animal ailments for thousands of years. 

Plants have a variety of active chemicals 

that generates defined physiological 

activity on the human body and animal. 

These phytochemicals include alkaloids, 

tannins, glycoside, saponins, flavonoids 

and terpenes (Sadiq et al., 2012). Because 

chemical substances can produce negative 

effects in many organs, including the 

kidney, using herbal plant extracts for 

nephroprotection is the ideal way in 

traditional medicine. Phytochemicals 

found in medicinal plants help to cure 

kidney damage without causing any 

negative side effects (Gaikwadet al., 

2012). 

The kidney is the principal organ in the 

urinary system that eliminates waste 

materials from the blood and excretes them 

in urine. The kidney plays an important 

role in maintaining electrolyte balance, 

fluid homeostasis and blood pressure and 

regulating acid base balance and blood 

calcium level, and is involved in the 

process of gluconeogenesis. Acute and 

chronic renal failure, uremia, and anemia 

are all disorders that damage the 

kidneys(Ramesh et al., 2014).Renal failure 

occurs when the kidney's excretory 

function fails to filter metabolic waste 

products like creatinine and blood urea 

nitrogen out of the body.Heavy metals, 

antineoplastics, and antimicrobials are all 

major nephrotoxic agents. (Chandavarkaret 

al., 2017). 

Cassia Occidentalisbelongs to the Family: 

Fabaceae and locally known as "Sorib". 

Itis a spiny herb which grows in India and 

Africa under open condition .It is found in 

Himalaya, Burma and Srilanka.In Sudan it 

is found in south Darfur and Kurdufan area 

(Mendes and Carlini 2007). C. occidentalis 

is frequently used as a coffee substitute 

due to its various biological activity and 

therapeutic benefits. It is an ingredient in 

Himoliv, a poly herbal Ayurvedic 

formulation. (Manikandaselviet al., 2016). 

Various parts of C.occidentalis (seeds, 

roots, leaves, and stems) have been widely 

used in traditional medicine as a laxative, 

analgesic, febrifuge, diuretic, 

hepatoprotective, and vermifuge, as well as 

for the treatment of tuberculosis, 

gonorrhea, dysmenorrhea, anemia, cough, 

convulsion, throat inflammation, fever, 

asthma, malria,,filariasis,flu,skin,  liver and 

urinary tract disorders  (Silvaet al., 2011, 

Manikandaselviet al., 2016). 

Saponins, alkaloids, sterols, triterpenes, 

quinines, tannins, and flavonoids are 

among the chemical constituents of 

C.occidentalis(Mendes and Carlini 2007). 

Also it contains dianthrone and an 

antharquinone compounds. The 

toxicological effects on animals are ataxia, 

muscle weakness, stumbling, and body 

weight loss, eventually leading to death. 

Mechanism of C. occidentalis toxicity has 

been described as impairment of the 

mitochondrial functions (Silvaet al., 2011). 
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Gentamicinis is aminoglycoside antibiotic 

used mostly for Gram-negative bacterial 

infections. Prolonged use of gentamicin 

lead to nephrotoxicity characterized by 

slow rises in serum creatinine, tubular 

necrosis and marked decreases in 

glomerular filtration rate and in the 

ultrafiltration coefficient. (Martinez-

Salgadoet al., 2007, Gaikwad et al., 2012, 

Salgueiro and Núñez 2016). 

The objective of this study was to 

investigate the Nephroprotective and 

antioxidant activities of C. 

occidentalsleaves methanolic extract 

against gentamicin induced nephrotoxicity 

in rats. 

 

 
 

Fig.1. Cassia occidentalis leaves 

Materials and Methods 

Plant material 

Cassia occidentalis leaves were collected 

from Nyala city in Southern Darfur, Sudan   

in October, 2018. The plant material was 

taxonomically identified and authenticated 

by the botanists at Herbarium Unit, 

Department of Medicinal and Aromatic 

Plants, Traditional Medicine and Research 

Institute (MAPTMRI), National Center of 

Research (NCR), Khartoum, Sudan. A 

voucher of the plant specimen was 

prepared and also deposited in the 

herbarium.  The leaves was cleaned and 

washed with distilled water and air dried at 

room temperature and then powdered 

using blender.   

Plants extracts  

Six hundred gram (600g) of the dried 

powder of C. occidentalis leaves was 

extracted using methanol 98%. The 

methanolic extract was prepared using 

soxhlet apparatus. The extract was then 

distilled to dryness under reduced pressure 

using Buchirota evaporator.  The yield of 

the extract was measured and calculated 

(Harborne 1984). 

Phytochemical analysis  

Methanolic extract of C. occidentalis 

leaves was subjected to preliminary 

phytochemical screening for the presence 

or absence of active phytochemical 

constituents. The screening include 

detection for the presence of alkaloids, 

flavonoids, tannins, saponins, sterols and 

triterpenes, cumarins and 

anthraquinones(Harborne 1984). The 

analysis is based on the application of 

specific reagents to particular amounts of 

C. occidentalis leaves methanolic extract 

and the identification of changes in 

solution colour.  

Antioxidant activity 

The 2.2Di (4-tert-octylphenyl)-1-picryl-

hydrazyl stable free radical (DPPH) radical 

scavenging assay was performed according 

to the method of (Shimadaet al., 1992) 

with some modification. In 96-wells plate, 

the test samples were allowed to react with 

DPPH for half an hour at 37ºC. The 

concentration of DPPH was kept as 

(300μM). The test samples were dissolved 

in dimethyl sulphoxide (DMSO) while 

DPPH was prepared in methanol. After 

incubation, the decrease in absorbance was 

measured at 517nm using multiplate reader 

spectrophotometer. The percentage of 

radical scavenging activity by samples was 

determined in comparison with a DMSO 

treated control group. The analysis were 

run in triplicate. 

Experimental animals 
Adult male Wistar albino rats (2 months 

age) weighting between 82 – 123g were 

obtained from the Medicinal and Aromatic 
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Plants, Traditional Medicine and Research 

Institute (MAPTMRI), National Center of 

Research (NCR), Khartoum, Sudan. The 

rats were kept in plastic cages in the 

Laboratory Animal House, Department of 

Pharmacology and Toxicology, Medicinal 

and Aromatic Plants, Traditional Medicine 

and Research Institute (MAPTMRI), 

National Center of Research (NCR), 

Khartoum, Sudan. They were fed with 

standard feed pellets and tap water ad 

libitum. The animals were acclimatized for 

one weeks before experimentation. The 

research was carried out in compliance 

with the Guide for the Care and Use of 

Laboratory Animals, Sudan University of 

Science and Technology, College of 

Veterinary Medicine.   

Experimental design  
Seventy Wistar albino rats were divided 

into 7 groups of 10 rats each. Group 1: 

Kept untreated as normal control for 8 

days. Group 2: Nephrotoxic control; rats 

were injected with gentamicinat a dose of 

80mg/kg intraperitoneally (IP) for 

induction of nephrotoxacity for 8 

days.Group 3: standard drug; animals were 

injected with gentamicin at a dose of 

80mg/kg IP for induction of 

nephrotoxicity, and at the same time they 

received standard drug silymarin at a dose 

of 100mg/kg orally for 8 days.Group 4: 

Low dose of the plant; rats were injected 

with gentamicin at a dose of 80mg/kg IP 

with concurrent administration of C. 

occidentalis leaves methanolic extract at a 

dose of 200 mg/kg orally for 8 days.Group 

5: high dose of the plant; rats were injected 

with gentamicin at a dose of 80mg/kg IP 

with simultaneous administration of C. 

occidentalis leaves methanolic extract at a 

dose of 400 mg/kg orally for 8 days.Group 

6: Toxicity of low dose; rats were given C. 

occidentalis leaves extract at a dose of 200 

mg/kg orally for 8 days.Group 7: Toxicity 

of high dose; animals administered C. 

occidentalis leaves extract at a dose of 200 

mg/kg orally for 8 days. 

Blood sample collection 
Blood for serum extraction was collected 

in plain containers from the retro-orbital 

plexus under anaesthesia. Samples were 

collected at day 0 and day 8. They kept in 

a refrigerator at -20°C until for 

biochemical studies. Another blood 

samples were collected in EDTA tube for 

haematological studies. 
 

Haematological methods. 
Packed cell volume (PCV), haemoglobin 

concentration (Hb), red blood cells count 

(RBC), white blood cells count (WBC), 

Mean corpuscular volume (MCV), mean 

corpuscular haemoglobin (MCH) and 

mean corpuscular haemoglobin 

concentration (MCHC) were analyzed 

using automatic analyser (Humacount 

plus- Human GmbH Max- Planck-Ring21, 

D-65205 Wlesbaden, Germany).  

Biochemical analysis  
Parameters such as urea, creatinine, uric 

acid and total protein were measured using 

biochemical auto-analyzer (Mandary-

autoanalyzer) using commercial kit.  

Body weight of rats  
Body weight of animal were recorded at 

day 0 and 8. 

Postmortem  
 At the end of the experiment, rats were 

sacrificed and the kidneys were examined 

and removed.   

Calculate relative kidney weight 
The kidneys were isolated, weighed and 

relative weight of the kidneys were 

calculated from the ratio of organ weight 

to body weight (Piaoet al., 2013). 

Relative weight = (The organ wt. /Body 

wt.) × 100 

Data Analysis 
Statistical analysis was performed using 

software statistical package for science 

(SPSS) version 22.  The data were 

analyzed using one way analysis of 

variance (ANOVA) and compared by t. 

student test. The results obtained were 

considered significant at p   0.05. The 
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data were expressed as mean ±SEM 

(Mendenhall, 1971). 
 
 

Results    

Plant extraction 

Cassia occidentalis leaves were extracted 

with methanol using soxhelt apparatus, the 

yield of the extract is presented in table 1. 

 

Table 1.  The yield of C. occidentalis leaves methanolic extract. 

Plant Weight /g Solvent Yield (g) Yield % 

C. occidentalis 

leaves 

600 g Methanol 19.24 g 3.21 

 

Phytochemical analysis  

Preliminary phytochemical screening of C. occidentalis leaves methanolic extract(COLM) 

revealed the presence of tannins, saponins, coumarins, and alkaloid as active components and 

devoid of flavonoids and sterols. The phytochemical results of COLM are presented in table 

2. 
 

Table 2. Phytochemical screening of methanolic extracts of C. occidentalis leaves. 

 

Plant material 

FL TA TR SA CO AL ST 

Leaves  - + - + + + - 

Key words: FL= flavonoids, TA= tannins, TR= triterpenoids, SA= saponins, CO= coumarins, AL= 
alkaloid and ST= sterols. + found; - not found. 
 

Antioxidant activity of methanolic 

extracts of C. occidentalis leaves.  

COLM exhibited moderate antioxidant 

activity (50 ± 0.04%) using DPPH radical 

scavenging assay. The propyl gallate used 

as a standard antioxidant agent showed 

high antioxidant activity (93 ± 0.01%). The 

results are shown in table 3.  

 

Table 3. Antioxidant activity of C.occidentalis leaves methanolic extract using DPPH radical 

scavenging assay. 

 

 

Haematological parameters  

There were no significant differences (P > 

0.05) between group 1 (normal control) 

and treated groups (group 2-7) on the 

haematological parameters during the 

period of experiment in day 0 and day 8. 

However, these values were fluctuated 

within the normal ranges in all groups. The 

results are presented in Table 4. 

 

Table 4. Haematological changes of rats administered methanolic extracts of C.occidentalis 

leaves, gentamicin and silymarin.  

 

Groups 

WBCs ( 10
3
μl) RBCs (×10

6 
cells/μl)  Hb (g/dl) 

Day 0 Day8 Day 0 Day8 Day 0 Day8 

Group 1 6.60± 0.59 7.81± 1.25
a
 7.22±0.39 7.24± 0.28

a
 16.00± 0.55 15.36± 0.29

a
 

No. Sample  %RSA ±SD(DPPH) 

1 Leaves 50 ± 0.04 

2 Propyl Gallate 0.01    ±93 
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Group 2 7.11± 0.67 6.99± 1.18
a
 6.81±0.14 6.63± 0.17

a
 14.89± 0.55 14.66± 0.68

a
 

Group 3 7.13±0.78 7.02± 1.14
a
 7.26 ±0.29 7.11± 0.38

a
 15.92± 0.82 14.86± 0.49

a
 

Group 4 7.73±0.60 7.01± 1.53
a
 6.79±0.53 7.27± 0.19

a
 15.47± 0.65 15.63± 0.49

a
 

Group 5 7.73± 0.96 7.69± 1.58
a
 7.52±0.24 7.16± 0.21

a
 15.62± 0.40 15.46± 0.33

a
 

Group 6 8.13± 0.10 8.87± 1.22
a
 7.46±0.18 7.31± 0.08

a
 14.43± 0.22 15.00± 0.53

a
 

Group 7 7.73± 0.86 9.54± 1.97
a
 7.31±0.12 6.63± 0.26

a
 15.43± 0.76 14.62± 0.78

a
 

 
 

Groups 

PCV%  MCV  (fl)  MCH  (pg)  

Day 0 Day8 Day 0 Day8 Day 0 Day8 

Group 1 39.10± 0.87 44.04± 1.52a 56.10± 4.25 61.06± 1.13a 23.19± 2.43 21.46± 1.05a 

Group 2 35.11± 1.23 39.01± 1.10a 51.64± 1.30 58.99± 1.36a 21.84± 0.72 22.09± 0.94a 

Group 3 38.56± 2.37 44.64± 2.02a 52.60± 1.77 63.08± 1.66a 22.32± 1.06 21.10± 1.32a 

Group 4 41.31± 1.44 44.90± 0.67a 57.87± 3.82 61.02± 0.90a 21.94± 1.45 21.21± 0.79a 

Group 5 40.94± 1.06 43.41± 1.33a 54.64± 0.74 60.79± 0.96a 20.88± 0.78 21.66± 0.69a 

Group 6 39.77± 1.32 45.08± 0.72a 53.33± 0.73 61.80± 1.01a 19.37± 0.65 20.48± 0.72a 

Group 7 39.96± 1.18 42.34± 0.64a 54.67± 0.93 61.92± 0.90a 21.00± 0.78 22.00± 0.80a 

 

 

 

 

 

 

 

 

Not significant when compared with control P>0.05. Data are expressed as mean ±SEM (N =10). 

Biochemical analysis 

The levels of urea, creatinine, uric acid and 

total protein in control and treated groups 

were on the normal ranges in day 0. The 

levels of creatinine, uric acid and total 

protein were insignificantly (P > 0.05) 

changes at day 8 in normal control (group 

1) and other treated animals (group 2 – 7). 

However, the levels of urea were 

significantly changes (P < 0.05) in group 2 

(nephrotoxic control) compared with 

normal control rats (group 1) and other 

treatedgroups. There were no significant 

differences (P > 0.05) in urea levels 

between group 1 (normal control) and 

group 3 (standard drug silymarin), group 4 

(low dose of plant), group 6 and 7 (lowand 

high toxic dose). Urea level in group 7 was 

significantly higher (P < 0.05) compared 

with group 1 (normal control) but 

comparable with the levels of group 3, 4, 6 

and 7.  The results are shown in Table 5.

 

Groups 

MCHC (g/dl) PLT 

Day 0 Day8 Day 0 Day8 

Group 1 41.02± 1.61 35.26± 1.66
a
 540.00 ± 40.59 603.44± 32.18

a
 

Group 2 42.45± 1.13 37.60 ± 1.77
a
 576.63± 31.89 632.57± 22.23

a
 

Group 3 42.16 ± 1.47 33.52 ± 1.84
a
 569.40 ± 40.47 609.60 ± 18.49

a
 

Group 4 38.08± 1.35 34.82 ± 1.18
a
 529.25 ± 57.62 561.00± 44.43

a
 

Group 5 38.23 ± 1.16 35.76± 0.96
a
 536.89± 37.04 607.56± 39.97

a
 

Group 6 36.48 ± 1.53 33.28 ± 1.41
a
 667.33 ± 43.78 706.17± 42.53

a
 

Group 7 38.46± 1.06 35.58± 1.05
a
 641.56± 92.89 628.89± 65.11

a
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Table 5. Biochemical changes of rats administered methanolic extracts of C. occidentalis leaves, 

gentamicin and silymarin. 

 

Groups 

Urea (mg/dl) Creatinine (mg/dl) 

Day 0 Day8 Day 0 Day8 

Group 1 20.71± 7.75
a
 43.88 ± 1.88

c
 0.89± 0.08

a
 1.16 ± 0.11

a
 

Group 2 28.29± 7.44
a
 110.86 ± 22.18

a
 1.07± 0.20

a
 1.66 ± 0.55

a
 

Group 3 27.40± 9.21
a
 66.40 ± 6.50

bc
 1.0667± 0.08

a
 1.0600 ± 0.12

a
 

Group 4 30.89± 8.27
a
 58.13 ± 4.89

bc
 0.90± 0.14

a
 1.0375 ± 0.16

a
 

Group 5 21.83± 8.50
a
 70.63 ± 8.24

b
 1.0200± 0.16

a
 1.2111 ± 0.09

a
 

Group 6 14.67± 7.47
a
 51.50 ± 5.10

bc
 0.8875± 0.08

a
 1.1833 ± 0.06

a
 

Group 7 16.00± 8.26
a
 55.67 ± 2.90

bc
 0.9623± 0.05

a
 1.0778 ± 0.06

a
 

 

Groups 

Uric acid(mg/dl) Total Protein (g/dI) 

Day 0 Day8 Day 0 Day8 

Group 1 4.42± 0.48
a
 3.54  ± 0..37

a
 7.24 ± 0.43

a
 6.48 ±0.50

a
 

Group 2 4.51± 0.38
a
 2.87  ± 0.40

a
 6.94 ± 0.73

a
 6.76 ± 0.52

a
 

Group 3 6.38 ± 1.08
a
 3.70 ± 0.72

a
 6.38 ± 0.38

a
 6.30 ± 0.24

a
 

Group 4 6.07± 1.04
a
 3.26  ± 0.49

a
 6.16 ± 0.36

a
 6.10 ± 0.31

a
 

Group 5 5.88± 1.48
a
 3.16  ± 0.74

a
 5.87 ± 0.23

a
 5.56 ± 0.21

a
 

Group 6 3.20  ± 1.19
a
 4.22 ± 0.88

a
 6.98± 0.63

a
 6.13± 0.24

a
 

Group 7 2.65  ± 0.86
b
 4.14  ± 0.47

a
 6.80 ± 0.17

a
 6.66 ± 0.80

a
 

Values are expressed as mean ± SEM, means within the same column with different superscripts are 

significantly different at P< 05 (N =10). 

Body weight of rats 

There were no significant differences (P > 

0.05) in rats body weights between group 1 

(normal control) and treated groups (group 

2-7) during the period of experimentin day 

0 and day 8. The results are presented in 

Table 6. 

Postmortem  

No significant pathological changes were 

seen in experimental rats of group 1, 6 and 

7. However, group 3, 4 and 5 showed 

enlarged kidneys while group 2 showed 

enlarged pales kidneys.

Table (6). Change of body weight in rats administered methanolic extracts of C. occidentalis leaves, 

gentamicin and silymarin. 

 

 

Groups 

Body weight (g) 

Days 

Day 0 Day8 

Group 1 110.89 ± 5.14a 112.89±5.37a 

Group 2 119.13 ±12.87a 107.57 ± 6.01a 

Group 3 112.17 ±8.92a 113.33 ± 8.69a 

Group 4 114.22 ± 5.98a 112.89±5.52a 

Group 5 114.56±6.31a 113.22 ±5.76a 

Group 6 121.67 ± 8.81a 119.50±9.22a 

Group 7 110.56 ± 6.03a 109.56 ± 4.58a 

Not significant when compared with control P>0.05. Data are expressed as mean ±SEM (N =10). 
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Relative kidney weight 

The relative weight of kidneys was 

significantly increased in group 2 and in 

rats receiving the standard drug and plant 

extracts compared to control as shown in 

Table 7. Rats that received low and high 

doses of the extract only showed 

insignificant change of kidney weights 

compared to control. 

 
Table 7: Relative kidney weights after administration of methanolic extracts of C. occidentalis 

leaves, gentamicin and silymarin. 

 

Groups Relative kidney weight  (g) (Mean ± SE) 

 Right  Left  

Group 1 0.43 ± 0.01
 b c

    0.46 ± 0.02
 b
 

Group 2 0.54 ± 0.01
a
 0.53 ± 0.01

 a
 

Group 3 0.53 ± 0.03
 a
 0.54 ±  0.03

 a
 

Group 4 0.56  ± 0.01
 a
 0.56 ± 0.01

 a
 

Group 5 0.51 ± 0.03
a b

 0.54 ± 0.01
 a
 

Group 6 0.40 ± 0.05
 c
 0.45 ± 0.03

 b
 

Group 7 0.44  ± .02
 c
 0.44  ± .02

 b
 

Values are expressed as mean ± SEM, means within the same column with different superscripts are 

significantly different at P< 05 (N =10). 

Discussion  

The methanolic extract of C.occidentalis 

(sorib) leaves was evaluated for its 

antioxidant and nephroprotective activities 

using DPPH radical scavenging assay and 

gentamicin induced nephrotoxicity in 

albino ratsrespectively.The plant 

C.occidentalishasbeenwidely used in 

traditional medicine in the treatment 

ofliver and urinary tract ailments (Silvaet 

al., 2011, Manikandaselviet al., 2016).  

Nephrotoxicity caused by drugs is 

increasingly recognized as a precursor to 

kidney disease, including acute kidney 

damage and chronic kidney 

disease(Aiswarya et al., 2018). gentamicin 

is an extensively used aminoglycoside 

antibiotic. It has been reported to produce 

nephrotoxicity even at normal therapeutic 

dose level (Srivastavaet al., 2018).The 

injection of gentamicin leads to 

nephrotoxicity characterized by elevation 

of urea levels, serum creatinine, uric acid, 

with marked decreases in glomerular 

filtration rate, tubular necrosis, dilatation 

of tubules, degeneration of tubular 

epithelial cells with casts in the tubular 

lumen, cell infiltration in interstitium, 

marked congestion of the glomeruli and 

extensive necrosis(Lakshmiet al., 2009, 

Hussain et al.,2012, Aiswarya et al., 2018). 

In this study, theadministrationof 

gentamicinat a dose of 80 mg/kg to 

nephrotoxic group rats led in a 

deterioration in renal function, as shown 

by an increase in blood urea.This 

suggested that the gentamicin group had a 

severe functional impairment of the 

kidney, which is consistent with prior 

results of (Aiswarya et al., 2018). 

Creatinine and uric acid levels were not 

substantially higher in the present 

study.gentamicin is known to produce 

reactive oxygen species in the kidney, 

which is associated to an increase in lipid 

peroxidation and a reduction in antioxidant 

enzyme activity.  It also acts as an iron 

chelator by generating an iron–gentamicin 

complex, which is a powerful radical-

generator catalyst (Alarifi et al., 2012). 

Simultaneous treatment of aqueous extract 

of C.occidentalis leaves methanolic extract 

and gentamicin provided marked 

nephroprotection against gentamicin 

induced renal damage in rats as evidenced 
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by significant reduction in biochemical 

markers, particularly urea levels. The rate 

of urea generation exceeds the rate of 

clearance in renal diseases, causing an 

increase in serum urea.  Creatinine is 

derived from endogenous sources on a 

regular basis through tissue creatinine 

breakdown. The rise in blood creatinine 

was associated to structural damage in the 

kidneys (Alarifi et al., 2012). As a result, 

serum urea concentration is frequently 

regarded as a more accurate indicator of 

renal function than serum creatinine 

(Adeneye et al., 2008, Palaniet al., 

2009).When comparing the low dose of 

sorib(200 mg kg/kg) to the large dose (400 

mg kg/kg), the low dose appears to provide 

superior nephroprotection effect. However, 

haematologicalparameters were not 

affected in all treated group. The relative 

kidney weights of the treatment groups 

were significantly higher than the normal 

control groups, with the exception of the 

rats that received only the extract.  

Moreover, tannins, saponins, coumarins, 

and alkaloid were identified as active 

components in the methanolic extract of C. 

occidentalis leaves, however flavonoids 

and sterols were not found.(Nuhu and 

Aliyu 2008) reported that the leaves of C. 

occidentaliscontain tannins, saponins, and 

flavonoids and devoid of 

alkaloids.Phytochemicals such as alkaloids 

have been shown to reduce lipid 

peroxidation in isolated tissues by acting as 

antioxidants(Palani et al., 2009). 

Some nephroprotective plants have been 

found to reduce the harmful effects of 

nephrotoxic drugs in experimental animal 

models due to their powerful anti-oxidant 

or free radical scavenging activities. 

Therefore, further studies to elucidate their 

mechanisms of action should be conducted 

to aid the discovery of new therapeutic 

agents for the treatment of renal diseases. 

 

 

Conclusion  

To conclude, this research displays that an 

orally taken methanolic extract of C. 

occidentalis leaves can protect against 

gentamicin-induced nephrotoxicity. It also 

suggests that the plant's phytoconstituents 

or antioxidant activity may responsible for 

the observed protective effects.  

 

References 

Adeneye, A.A., Olagunju, J.A., Benebo, 

A.S., Elias, S.O., Adisa, A.O., 

Idowu, B.O., Oyedeji, M.O., 

Isioye, E.O., Braimoh, O.B., 

Oladejo, O.O. and Alana, E.O. 

(2008). "Nephroprotective effects 

of the aqueous root extract of 

Harungana madagascariensis (L.) 

in acute and repeated dose 

acetaminophen renal injured rats." 

International Journal Applied 

Reserch National Product 1(1): 6-

14. 

Adeneye, A. A. and Benebo, A. S.  (2008). 

"Protective effect of the aqueous 

leaf and seed extract of Phyllanthus 

amarus on gentamicin and 

acetaminophen-induced 

nephrotoxic rats." Journal of 

ethnopharmacology, 118 (2): 318-

323. 

Aiswarya, N., Rashmi, R R., Shenoy, P. J., 

Chandran, V., Teerthanath, S., Pai, 

S. B, Rakesh, K. B. (2018). 

Nephroprotective Effect of 

Aqueous Extract of Pimpinella 

anisum in Gentamicin Induced 

Nephrotoxicity in Wistar Rats. 

Pharmacognosy Journal, 10 

(3):403-407. 

Alarifi, S., Al-Doaiss, A., Alkahtani, S., 

Al-Farraj, S.A., Al-Eissa, M.S., Al-

Dahmash, B., Al-Yahya, H. and 

Mubarak, M., (2012). Blood 

chemical changes and renal 

histological alterations induced by 



SUST Journal of Agricultural and Veterinary Sciences (SJAVS)  

Vol. 22 No.( 2) 

December  2021 

 

 

64 
SUST Journal of Agricultural and Veterinary Sciences (SJAVS)                   Vol 22.No.2 June  (2021)            

ISSN (text): 1858-6724                                                                                    e-ISSN (online): 1858 6775 

 
 

gentamicin in rats. Saudi journal of 

biological sciences, 19 (1):103-110. 

Chandavarkar, S., Desai, S. M. and 

Gautam, G.  (2017). Nephropro-

tective activity of different extracts 

of Biophytum sensitivum (Linn.) 

DC. International Journal of Herbal 

Medicine, 5 (1): 31-34. 

Gaikwad, K., P. Dagle, P. Choughule, Y. 

Joshi and V. Kadam (2012). "A 

review on some nephroprotective 

medicinal plants." International 

Journal of Pharmaceutical Sciences 

and Research, 3 (8): 2451. 

Harborne, J. (1984). "Phytochemical 

methods 11 Edn." New York: In 

Chapman & Hall: 4-5. 

Hussain, T., R. K. Gupta, K. Sweety, B. 

Eswaran, M. Vijayakumar and C. V. 

Rao (2012). "Nephroprotective 

activity of Solanum xanthocarpum 

fruit extract against gentamicin–

induced nephrotoxicity and renal 

dysfunction in experimental 

rodents." Asian Pacific journal of 

tropical medicine, 5 (9): 686-691. 

Lakshmi, B.V.S., Neelima, N., Kasthuri, 

N., Umarani, V. and Sudhakar, 

M.(2009). "Protective effect of 

Bauhinia purpurea on gentamicin-

induced nephrotoxicity in rats." 

Indian journal of pharmaceutical 

sciences, 71(5): 551. 

Manikandaselvi, S., Vadivel, V. and 

Brindha, P. (2016). "Review on 

nutraceutical potential of Cassia 

occidentalis L.–an Indian traditional 

medicinal and food plant. 

International Journal of Pharmac-

eutical Sciences Review and 

Research, 37(2): 141-146. 

Martinez-Salgado, C., López-Hernández, 

F.J. and López-Novoa, J.M. (2007). 

Glomerular nephrotoxicity of 

aminoglycosides. Toxicology and 

applied pharmacology, 223(1):86-

98. 

Mendenhall, W. (1971). Introduction to 

probability and statistics. 3rd, 

Belmont: Wadsworth Publishing 

Company Inc. 

Mendes, F. R. and Carlini, E. A. (2007). 

"Brazilian plants as possible 

adaptogens: an ethnopharma-

cological survey of books edited in 

Brazil." Journal of Ethnopharma-

cology, 109 (3): 493-500. 

Nuhu, A. and R. Aliyu (2008). "Effects of 

Cassia occidentalis aqueous leaf 

extract on biochemical markers of 

tissue damage in rats." Tropical 

Journal of Pharmaceutical Research, 

7 (4): 1137-1142. 

Palani, S., Raja, S., Kumar, R.P., 

Jayakumar, S. and Kumar, B.S. 

(2009). "Therapeutic efficacy of 

Pimpinella tirupatiensis (Apiaceae) 

on acetaminophen induced nephrot-

oxicity and oxidative stress in male 

albino rats." International Journal of 

PharmTech Research, 1(3): 925-

934. 

Piao, Y., Liu, Y. and Xie, X. (2013). 

"Change trends of organ weight 

background data in Sprague Dawley 

rats at different ages." Journal of 

toxicologic pathology, 26 (1): 29-

34. 

Ramesh, K., Manohar, S. and 

Rajeshkumar, S. (2014). 

"Nephroprotective activity of ethan-

olic extract of Orthosiphon stamin-

eus leaves on ethylene glycol 

induced urolithiasis in albino rats." 

International Journal of PharmTech 

Research, 6: 403-408. 

Sadiq, I., Shuaibu, M.,   Bello, A.,  Isah, S., 

Izuagie, T.,  Nasiru, S. and   Kamaru, 

M. (2012). "Phytochemistry and 

antimicrobial activities of Cassia 



SUST Journal of Agricultural and Veterinary Sciences (SJAVS)  

Vol. 22 No.( 2) 

December  2021 

 

 

65 
SUST Journal of Agricultural and Veterinary Sciences (SJAVS)                   Vol 22.No.2 June  (2021)            

ISSN (text): 1858-6724                                                                                    e-ISSN (online): 1858 6775 

 
 

occidentalis used for herbal 

remedies." Methods. 18: 19-28. 

Salgueiro, S. R. and Núñez, L. G. (2016). 

"Animal models mimicking 

aminoglycoside-induced renal 

damage." Journal of 

nephropharmacology. 5(1): 1-3. 

Shimada, K., K. Fujikawa, K. Yahara and 

T. Nakamura (1992). "Antioxidative 

properties of xanthan on the 

autoxidation of soybean oil in 

cyclodextrin emulsion." Journal of 

agricultural and food chemistry, 

40(6): 945-948. 

Silva, M. G., T. P. Aragão, C. F. 

Vasconcelos, P. A. Ferreira, B. A. 

Andrade, I. M. Costa, J. H. Costa-

Silva, A. G. Wanderley and S. S. 

Lafayette (2011). "Acute and 

subacute toxicity of Cassia 

occidentalis L. stem and leaf in 

Wistar rats." Journal of 

Ethnopharmacology, 136 (2): 341-

346. 

Srivastava, P., Rao, R., Shenoy, P. J., 

Poornima, A. M., Teerthanath, S. and   

Bhuvaneshwari, S. (2018). 

"Nephroprotective effect of Anethum 

graveolens in a murine model of 

gentamicin induced nephrotoxicity." 

Journal of Young Pharmacists, 10 

(2): 155. 

 
 ايسين م ضد السمية الللوية للجنتالمستخلص أوراق السوريب  النشاطات المضادة للأكسدة والواقية للللى

 البيضاء في الجرذان

 2، سمية عوض الكريم على4، يحى سليمان محمد3، بذير محمد أحمد2،1مجتبى عبد العزيز أبو القاسم*

.، قدؼ 2.، وزارة الثروة الحيؾانية والدسكية، ولاية جشؾب دارفؾر1الدؾدان لمعمؾم والتكشؾلؾجياقدؼ طب وجراحة الحيؾان، كمية الظب البيظرى، جامعة .
.،  قدؼ كيسياء الشبات 3الدؾدان –الأدوية والدسؾم، معيد أبحاث الشباتات الظبية والعظرية والظب الذعبى، مركز البحؾث القؾمى، الخرطؾم 

 .4الدؾدان –عظرية والظب الذعبى، مركز البحؾث القؾمى، الخرطؾم والترشيف، معيد أبحاث الشباتات الظبية وال

 مجتبى عبد العزيز أبؾ القاسؼ، وزارة الثروة الحيؾانية والدسكية، ولاية جشؾب دارفؾر.المؤلف الراسل: 

 www.sustech.edu; E. mail: mujtabaalgassim52@gmail.comالإيسيل: 

 المدتخلص
لأنذظتو السزادة للأكددة  C.occidentalis (COLM)في ىذه الدراسة تؼ تقييؼ مدتخمص السيثانؾل لأوراق الدؾريب

لمكمى. كسا تؼ ايزا التقرى عؽ السكؾنات الشباتية لسدتخمص الأوراق. تؼ قياس الشذاط السزاد للأكددة والؾاقية 
 .قيؼ الشذاط الكمؾي لـ (DPPH)ىيدراز-بيكريل 2-ثشائي فيشيل  -1،1لمسدتخمص باستخدام فحص الكدح الجذري 

COLM لى سبع مجسؾعات كل مشيا تحتؾى عمى عذرة باستخدام فئران ويدتار البيزاء. تؼ تقديؼ سبعيؽ جرذا عذؾائيا إ
مجؼ /  00فئران، مجسؾعة تحكسغير السعالجة ، مجسؾعة تحكسممتدسؼ الكمؾيتؼ فييا حقؽ الفئران بالجشتاميديؽ فقط بجرعة 

وفي    IP)مجؼ / كجؼ00 (أيام. مجسؾعة الدواء القياسى تؼ حقؽ الجرذان بالجشتامايديؽ 0لسدة  (IP) كجؼ داخل الرفاق
أيام. الجرعات السشخفزة  0مجؼ / كجؼ عؽ طريق الفؼ لسدة  100س الؾقت أعظؾا عقار سيميساريؽ القياسي بجرعة نف

 .Cمع الإعظاء الستزامؽ لسدتخمص أوراق IP)مجؼ/ كجؼ00والعالية فى مجسؾعتى الشبات ؛ تؼ حقؽ الجرذان بالجشتاميديؽ)
occidentalis أيام. مجسؾعتى الدسية، أعظيت  0عؽ طريق الفؼ لسدة  مجؼ / كجؼ 400أو  200السيثانؾلي بجرعة

أيام. تؼ قياس  0مجؼ / كجؼ عؽ طريق الفؼ لسدة  400أو  200فقط بجرعة   C. occidentalisالفئران مدتخمص أوراق
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لدم والؾزن كسا تؼ قياسسكؾنات ا .مدتؾيات اليؾريا والكرياتيشيؽ وحسض البؾليػ والبروتيؽ الكمي في الدم لتقييؼ وعائف الكمى
عمى التانيشات ، والرابؾنيؽ ، والكؾماريؽ ، والقمؾيدات كسكؾنات نذظة  COLM الشدبي لمكمية. تذتسل السكؾنات الشباتية لـ

٪(  0.04±  50نذاطًا معتدلًا مزادًا للأكددة ) COLM كسا انيا خالية مؽ مركبات الفلافؾنؾيد والدتيرولات. أعير
أعير DPPH .٪( باستخدام مقياس الكدح الجذرى  33  ±0.01)propyl gallateددةمقارنة بعامل قياسى مزاد للأك

أيام انخفاضًا ممحؾعًا في مدتؾيات اليؾريا مقارنة بسجسؾعة  0مجؼ / كجؼ لسدة  400و  200بجرعة  COLM إعظاء
فياليؾمالثامشفي ( P> 0.05الجشتاميديؽ. اعيرتسدتؾياتالكرياتيشيشؾحسزالبؾليكؾالبروتيشالكميتغيراتغيرمعشؾية )

فروقًا ذات دلالة إحرائية عؽ تمػ التي لؾحغت بؾاسظة  COLM السجسؾعاتالسعالجة مقارنة بالسجسؾعةالزابظة.لؼ يغير
عقار سيميساريؽ القياسي. زاد الؾزن الشدبي لمكمى معشؾيا في السجسؾعة السعالجة ما عدا مجسؾعة الدسية مقارنة مع 

قد يكؾن ليشذاط كمؾى في C. occidentalisلى أن السدتخمص السيثانؾلي لأوراق مجسؾعة التحكؼ. خمرت الشتائج إ
 .الفئران. قد يكؾن ىذا التأثير بدبب نذاط مزادات الأكددة أو السكؾنات الكيسيائية لمشبات

 

 

 

 

 

 


