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Abstract 

 

Silymarin (SN) is a lipophilic polyphenol flavonoid, isolated from the Silybum marianum L. 

Geartn (milk thistle) which belongs to the family Aster of Asteraceae or Compositae. 

Silymarin has anti-oxidative, antidiabetic, antifibrotic, anti-inflammatory and cytoprotective, 

hepatoprotector, immunomodulator properties. In the current research the renoprotective 

effect of Silymarin (SN) in Wistar rats against gentamicin induced kidney damage was 

studied. The results revealed that the Gentamicin (80 mg/kg, i.p.) treated rats body weight of 

was significantly lower than the CMC suspension treated rats. In rats the SN (100 mg/kg, 

p.o.) treated has shows increased in the body weight, in the biochemical estimation, 

gentamicin alone treated rats, showed significant decrease in total protein content and an 

increase in serum creatinine, serum urea, serum uric acid, and blood urea nitrogen (BUN) as 

compared to control rats, SN along with gentamicin treated rats resulted in a significant 

increase in total protein content and a decrease in serum creatinine, urea, uric acid, and BUN. 

In histopathological examination, compared to gentamicin-treated rats, SN decreased the 

severity of the gentamicin-induced renal necrotic damage by reducing the histopathological 

damages. 
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1. INTRODUCTION 

 

Herbal medicine has become a popular 

form of healthcare, herbs contain 

complicated mixtures of organic 

chemicals, the levels of which may vary 

substantially depending upon many 

factors related to the growth, production, 

and processing of the herbal product. 

(Bent 2004) Numerous surveys have 

shown that a large percentage of the 

population in the United States uses herbs 

to treat medical illness or improve health. 

Herbs have been used for centuries to treat 

illness and improve health, and still 

account for approximately 80% of medical 

treatments in the developing world. 

Specific herbal extracts have been 

demonstrated to be efficacious for 

specific conditions. The medicinal plants 

serve humankind as the dawn of numbers 

of biologically active principles with 

definitive pharmacological and therapeutic 

actions in the field of pharmacotherapy. 

Below are several examples of active plant 

ingredients that provide medicinal plant 

uses for humans. Alkaloids - Morphine, 

caffeine, berberin, codeine; Flavonoids - 

Quercetin, reservaratrol, kaempferol, 

rutin, naringin, hesperidin ; Saponins - 

Diosgenin and hecogenin; Terpenes - 

Artemisinin, α-carotene, β- carotene, 

lycopene, lutein and zeaxanthin; Phenolic 

acids- Chlorogenic acid, tannic acid, 

gallic acid and ellagic acid and Tannins - 

Catechol, gallotannins and ellagitannins. 

(Shakya 2016) 

An extensive survey of literature revealed 

that the active phytocompound of Silybum 

marianum is a mixed composition of 

seven flavanolignans with silibinin or 

Silibin as the chief bioactive principle. 

Silibinin comprises of two diastereomers, 

Silibin A and Silibin B in 1:1 proportion. 

The other flavonolignans of Silymarin 

includes isosilibin, dehydrosilibin, 

silichristin, isosilichristin, silydianin and 

taxifolin, a flavonoid with antioxidant 

potential. The evidence suggested that 

Silymarin has anti-oxidative, antidiabetic, 

antifibrotic, anti- inflammatory and 

cytoprotective, hepatoprotector, 

Parkinson’s disease, Alzheimer’s disease, 

cerebral ischemia immunomodulator 

properties.( Sabir 2014) The bioactive 

phytocompounds from indigenous uses are 

regarded as therapeutic replacement to 

overcome the unwanted effects of 

synthetic medicines with their 

considerable potency and less side effects. 

The findings of the research may provide 

significant information regarding the 

pharmacotherapeutic efficacy of 

Silymarin (SN) by exploring their 

hidden pharmacological potential like 

renoprotective effect of diosgenin 

against gentamicin induced kidney 

damage on wistar rats. 

 

2. RESULTS OF 

RENOPROTECTIVE ACTIVITY 

 

Results of estimation of body weight in 

renoprotective activity of SN 

 

Table No: 2 Results of estimation of body weight in renoprotective activity of SN 

 

Group/Treatment 

Initial body weight (0 day) 

(g) 

Final body weight 

(8th day) (g) 

Group – I (Control - CMC 0.5 % 186.82±4.64 192.34±6.12 

suspension - 1 ml/kg, p.o.)   

Group – II (Negative control – Gentamicin 

- 80 mg/kg, i.p.) 

184.80±5.04 156.82±5.44** 
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Values are expressed as the mean ± SEM 

from 6 animals in each group; differences 

in means were estimated by using one-way 

ANOVA followed by Dunnet’s post hoc 

test. The values of Group II were 

compared with Group I and Groups III, 

was compared with Group II. 

**P<0.01 = moderately significant. 

 

Table No: 2 represented there was 

significant (P<0.01) decrease in body 

weight (156.82±5.44 g) of group II rats 

treated with gentamicin (80 mg/kg, i.p.) 

alone on 8th day when compared to treated 

control group I rats (192.34±6.12 g). The 

initial body weight of gentamicin alone 

and CMC suspension treated group II and 

group I rats on 0 day was found as 

184.80±5.04 g and 186.82±4.64 g, 

respectively. The group III rats treated 

with dose of SN (100 mg/kg, p.o.) along 

with gentamicin (80 mg/kg, i.p.) showed 

significant (P<0.05) decrease in body 

weight (182.38±6.94 g) on 8th day, 

compared to disease control group II rats. 

There were no significant differences 

found in body weights between the 

treatment groups II – III and the control 

group I rats on initial day (0 day) of study.

 

Results of biochemical estimation in renoprotective activity of SN 

 

Table No: 3 Results of biochemical estimation in renoprotective activity of SN 

 

Group/Treatment 

 

Total Protein 

(g/dl) 

 

Creatinine 

(mg/dl) 

 

Urea (mg/dl) 

 

Uric Acid 

(mg/dl) 

Blood Urea 

Nitrogen- 

BUN (mg/dl) 

Group – I 

(Control 

- CMC 0.5 % 

suspension - 1 

ml/kg, p.o.) 

 

8.46±0.08 
 

0.47±0.20 
 

48.03±1.90 
 

2.13±0.23 
 

22.44±0.40 

Group – II 

(Negative control 

– Gentamicin - 80 

mg/kg, i.p.) 

 

4.86±0.20** 
 

1.82±0.13** 
 

98.27±3.77** 
 

4.12±0.32** 
 

45.92±1.65** 

Group – III 

(SN - 100 mg/Kg, 

p.o. + Gentamicin - 

80 mg/kg, i.p.) 

 

6.83±0.14* 
 

0.53±0.02** 
 

52.67±1.96** 
 

3.04±0.20* 
 

24.61±0.77** 

 

Values are expressed as the mean ± SEM 

from 6 animals in each group; differences 

in means were estimated by using one-

way ANOVA followed by Dunnet’s 

post hoc test. The values of Group II 

were compared with Group I and Groups 

III, was compared with Group II. 

*P<0.05 = significant, **P<0.01 = 

moderately significant. 

 

Results of histopathological examination of kidney in renoprotective activity of SN 

Photomicrograph of sections (H&E staining, magnificationX40) 

Group – III (SN - 100 mg/Kg, p.o. + 

Gentamicin - 80 mg/kg, i.p.) 

186.24±7.63 182.38±6.94** 
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FIG:1 CMC treated kidney cells 

of rat 

 
FIG: 2 Gentamicin treated kidney 

cells of rat 

 
FIG: 3 SN + Gentamicin 

treated kidney cells of rat 

 

From Table No: 3 it was observed there 

was a significant (P<0.05) decrease in 

serum total protein content, and increase 

in serum creatinine, urea, uric acid and 

blood urea nitrogen in gentamicin treated 

group II rats when compared to control 

group I. On administration of SN in group 

III rats showed significantly altered in the 

serum total protein content, and increase 

in Serum creatinine, urea, uric acid and 

blood urea nitrogen contents when 

compared to control groups. 

 

The results revealed there was a 

significant decrease in body weight of 

gentamicin (80 mg/kg, i.p.) treated rats 

compared to normal control, CMC 

suspension treated group. The independent 

dose of SN (100 mg/kg, p.o.) treated rats 

increase the body weight significantly 

with respect to disease control group 

against gentamicin injection. 

 

The histopathological results of kidney 

cells of CMC suspension treated control 

group of rats showed normal cellular 

architecture of renal glomerular and 

tubular cells (FIG: 1). Kidney cells of 

gentamicin treated group showed 

histological changes including interstitial 

nephritis with inflammatory cell 

infiltration, tubular necrosis, glomeruli 

congestion and dilatation of tubules with 

degeneration of epithelial cells (FIG: 2). 

The histology of kidney cells of SN with 

gentamicin treated rats showed moderate 

degree of interstitial inflammation with 

periglomerular and peritubular fibrosis 

(FIG: 3). 

 

Gentamicin induced renal damage has 

manifested to be an exceptional working 

animal model for exploring the activity of 

many number of renoprotective drugs. 

Renal injury caused by gentamicin 

includes an elevated plasma creatinine 

and urea levels with critical proximal 

renal tubular necrosis, with progressive 

deterioration and renal failure (Mishra 

2021) Nephrotoxicity may develop as a 

result of improper functioning of kidney-

specific detoxification and excretion 

because of the damage or destruction of 

kidney function by toxicants of both 

exogenous and endogenous origin. Drug-

induced nephrotoxicity or renal damage 

abides a serious complication as uses of 

nephrotoxic drugs are unpreventable in 

clinical therapy.(Aulbach 2023) Among 

all other nephrotoxic drugs, the 

aminoglycosidal antibiotic gentamicin is 

the widely used one because of its 

extensive broad spectrum of activity 

against infections, particularly aerobic 

gram-negative bacteria. Renal toxicity and 

ototoxicity are predominant toxic effects 

of gentamicin. 

 

Gentamicin nephrotoxicity also engage 

with mesangial and vascular contraction 

and donates to inflammation, which is 

recognized by the infiltration of numerous 
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inflammatory cells like monocytes and 

macrophages. These immune cells release 

various pro-inflammatory cytokines 

including IL-1 and TNF-α, and activate 

the nuclear factor kappa B (NF-κB) 

pathway (Goldminz 2013). 

Nephrotoxicity of gentamicin 

demonstrates a nonoliguric acute renal 

failure with declining renal blood flow 

(RBF) and disorders of urinary 

concentration and dilution. Therefore, it 

causes hypo-osmolar urinary output and 

increases in plasma creatinine after several 

days of treatment. Creatinine is produced 

from the metabolism of protein in 

muscles, with most creatinine being 

filtered out of the blood by the kidney and 

excreted in urine. The increases in urea 

and creatinine levels may designate 

reduction in the glomerular filtration rate 

due to gentamicin intoxication, as the 

serum concentration of these two 

variables depends predominantly on the 

glomerular filtration. (Arshney 2011) 

The results revealed there was a 

significant decrease in body weight of 

gentamicin (80 mg/kg, i.p.) treated rats 

compared to normal control, CMC 

suspension treated group. The SN (100 

mg/kg, p.o.) treated rats increase the body 

weight significantly with respect to 

disease control group against gentamicin 

injection. There was a significant decrease 

in total protein content and increase in 

serum creatinine, serum urea, serum uric 

acid and blood urea nitrogen (BUN) seen 

in biochemical estimation of gentamicin 

alone treated rats as comparable to normal 

control rats and the histopathological 

results of kidney cells supported with 

above results. 

 

3. CONCLUSION 

 

It is observed from the above results that 

administration of SN concurrently with 

gentamicin significantly inhibited the 

amelioration of kidney injury markers, 

like total protein, urea, uric acid, Blood 

Urea Nitrogen- BUN and creatinine. 

The study provides scientific evidence for 

renoprotective effects of orally 

administered bioactive compounds SN 

against gentamicin induced renal damage. 

 

4. MATERIALS AND METHODS 

 

a. Materials 

i. Drug profile 

Silymarin is (2R,3R)-3,5,7-trihydroxy- 

2-[(2R,3R)-3-(4-hydroxy-3-

methoxyphenyl)- 2-(hydroxymethyl) 

-2,3- dihydrobenzo [b]   [1,4]   

dioxin-6-yl]   chroman-4-one.   It   is 

an anhydrous subststance, MP 158°. 

Silymarin induces apoptosis primarily 

through a p53- dependent pathway 

involving Bcl-2/Bax, cytochrome c 

release and caspase activation. It 

inhibits PGE2 -induced cell migration 

through inhibition of EP2 signaling 

pathways (G protein dependent PKA-

CREB and G protein-independent Src-

STAT3). (Katiyar 2005) 

 

ii. Experimental animal 

Healthy albino Wistar rats of either 

sex, weighing 180-220 g were 

procured from animal house of 

Sankaralingam Bhuvaneshwari 

College of Pharmacy, Sivakasi, Tamil 

Nadu were used for this study. All 

experiments were performed in 

accordance with CPCSEA guidelines 

and approved by Institutional Animal 

Ethics Committee (SBCP/2019- 

20/CPCSEA/IAEC/I(4)/F16/69). 

Statistical results were expressed as 

mean ± SEM; differences in means 

were estimated by means of one way 

ANOVA followed by Dunnet’s 

multiple comparison tests using 

Graphpad prism software. 

 

b. Method 

i. Study of renoprotective activity of 

SN 

The screening of renoprotective 
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activity of SN were done in 3 different 

groups (n=6/group) of rats. The 

following Table No: 1 shows the 

grouping pattern of rats and drug 

treatment used for the evaluating 

renoprotective activity by gentamicin-

induced nephrotoxicity. 

 

Study of renoprotective activity of SN in 

rats by gentamicin-induced 

nephrotoxicity 

The renoprotective effect of SN against 

gentamicin-induced nephrotoxicity was 

studied in Wistar rats by treating them for 

7 days as per the above treatment 

schedule. Group I rats received CMC 0.5 

% suspension (1 mg/kg, p.o.) once daily 

for 7 days. Group II rats were treated only 

with gentamicin (80 mg/kg,i.p.) for 7 days 

and Group III, rats were ingested with SN 

(100 mg/kg, p.o.) 7 days. In order to 

induce nephrotoxicity, Group III rats was 

administered with gentamicin (80 mg/kg. 

i.p.) along with test drugs for 7 successive 

days.( Karadeniz 2008)

 

Table No: 1 grouping of animals for renoprotective activity of SN 

S. No. Treatment groups Rats treated with 

1 Group I (Control) CMC 0.5 % suspension (1 ml/kg, p.o.) 

2 Group II 

(Negative Control) 

Gentamicin (80 mg/kg, i.p.) 

3 Group III SN (100 mg/kg, p.o.) + gentamicin (80 mg/kg, i.p.) 

 

Estimation of body weight (Chinnala 

2017) 

The changes in the body weights were 

recorded initially on 0 day and finally on 

8th day using electronic balance and the 

percentage change in body weights were 

calculated using formula: 

 

 
 

Sample collection and biochemical estimation 

The blood was collected via retro-orbital 

sinus puncture under mild ether 

anesthesia 24 hrs after last injection for 

biochemical estimation. The collected 

samples were centrifuged for 10 min at 

4500 rpm and the serum was separated 

rapidly. The separated serum samples 

were then processed for determining total 

protein, serum creatinine, serum urea, 

serum uric acid and blood urea nitrogen as 

an indicator of kidney damage (Chinnala 

2017). The results are given in Table No: 

2. At the end of the study period, after 

determining biochemical parameters, the 

rats were sacrificed and both kidneys was 

dissected out, after washing in tap water 

further processing of histopathological 

studies were carried out as per the 

standard procedure, the results of images 

of histopathological studies were shown in 
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FIG: 1 to 3. 
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