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Abstract  
This study was conducted to investigate the effect of the alcoholic and nano-extract of red 

radish (Raphanus sativua) on the function of the liver and kidneys in rats that had 

experimentally induced jaundice. Forty-eight white rats were divided into six groups: the 

control group dosed with physiological solution (0.9% Nacl), the T1 in which jaundice was 

induced, T2, the group of animals that treated with 200mg/kg of plant extract, T3, the group 

that dosed the nanocomposite of the plant extract at a dose of 200mg/kg daily, T4, the group 

that jaundice was induced and dosed with the normal extract of the plant, T5, the group that 

jaundice was developed and the plant extract nanocomposite was dosed at a dose of 

200mg/kg daily. After the 21-day experiment, the animals were sacrificed, and the 

measurements were performed on the liver and kidney. The results showed that the induced 

of jaundice in the T1 caused a significant (P<0.05) decrease in the average weight of the 

liver and kidney, while there was a significant increase Liverl enzyme (ALK, LST, AST, 

urea and creatinine concentrations). The results also showed that the treatment of rats with 

hyperbilirubinemia with radish leaf extract group (T2) led to a significant (P<0.05) increase 

in liver and kidney weight and a significant decrease in liver enzymes (ALK, ALT, and 

AST,) and urea and creatinine concentration, compared with the T1. In the group treated 

with the red radish leaf nano-extract, the results showed improvements in the studied 

parameters. The histopathological changes were as hemorrhage, necrosis, rupture of liver 

tissue, glomerular atrophy, necrosis, disintegration and some inflammatory cells in the 

kidney tissue. It was concluded that the red radish leaf nanocomposite effectively improves 

the negative changes associated with hyperbilirubinemia. 
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Parameters 

Treatment 

Liver weight ratio 

(gm/100g of body weight) 

Average total weight ratio 

(gm/100g body weight) C 5.73±0.56b 0.49±0.0.03b 
T1 4.08±0.55c 0.36±0.04b 

T2 6.76±0.2a 0.42±0.01a 
T3 7.06±0.94a 0.44±0.02a 

T4 4.99±0.29b 0.42±0.02a 
T5 5.62±0.32b 0.46±0.04a 

LSD 0.89 0.07 
The numbers indicate the mean ± standard error, C: The control group that dosed the physiological saline solution for the duration of the experiment 

(21 days), T1: The first treatment represents the group of rats in which jaundice was induced by being dosed with phenylhydrazine, T2: The second 

treatment represents the group of rats that were dosed with alcoholic extract of red radish leaves for the duration of the experiment, T3: The third 

treatment represents the group of rats that were dosed with a nano-alcoholic extract of radish leaves for the duration of the experiment, T4: The 

fourth treatment represents the group of rats in which jaundice was induced and dosed with alcoholic extract of red radish leaves for the duration 

of the experiment.T5: The fifth treatment represents the group of rats in which jaundice was developed and dosed with red radish leaf nano extract 

for the duration of the experiment. The different letters indicate a significant difference between the groups (P<0.05).- Similar letters indicate that 

there are no significant differences between groups (P>0.05). 

 

Table 1. The effect of the alcoholic extract and the red radish leaf nanocomposite on the rate of the liver and kidneys in jaundice 

induced rats. 
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Fig.1. Cross sections of rat liver tissue: (A) represent the control group showing liver tissue is normal and retains the hexagonal 

geometric structure, including the blood sinusoids (red arrow) and the central vein (blue arrow), (B,C and D) a section of the liver 

tissue of a rat from the first treatment group (T1) showing hemorrhage (blue arrow) and disintegration and necrosis of the liver tissue 

(red arrow), and congestion in the central vein (yellow arrow) and blood sinuses (black arrow). Some inflammatory cells are collected 

(blue arrow). (H&E) (X40). 
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ALT (IU/L) AST (IU/L) ALK(IU/L) Parameters 

49.66±1.2c 151.33±15.88c 253±22.53b C 
72.66±19.18a 243.66±51.89a 357±13a T1 

43.74±29.44d 156.29±83.81c 259.66±11.4b T2 

48±1.33c 158.66±24.18c 277.33±71.23b T3 
50.33±17.67a 195.5±0.57b 201.11±14.71c T4 

58.08±21.42b 191±37.5b 280.88±13.13b T5 
2.21 6.76 52.77 LSD 

 

Table 2. Shows the effect of alcoholic extract and the nanocomposite of red radish leaves on liver enzymes in rats with experimentally 

induced jaundice. 

Fig.2. Cross sections of rat liver tissue: Images (A) represent the second treatment group (T2) liver tissue is normal and retains the 

hexagonal geometry, the blood sinusoids (red arrow) and the central vein (blue arrow). (B) liver tissue from the third treatment group 

(T3), showing normal liver tissue that retains the hexagonal geometry, between the blood pockets (red arrow) and central vein (blue 

arrow), (C) rat liver tissue from group The fourth treatment (T4) with normal liver tissue and retains its approximately hexagonal 

geometry with simple necrosis (blue arrow) and normal blood pockets (red arrow, (D) liver tissue from the fifth treatment group (T5) 

showing tissue The liver is normal and retains the hexagonal structure, between the blood sinusoids (red arrow) and the central vein 

(blue arrow) (H&E) (X40). 
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Parameters 

Serum creatinine 

concentration 

(gm/100ml) 

The concentration of urea in 

the blood serum 

(gm/100ml) 

C 0.29±0.005b b51.60±2.83 

T1 b1.365±0.005 a56.36±0.08 

T2 b0.288±0.051 c47.53±3.77 

T3 b0.286±0.001 c48.23±5.45 

T4 b0.243±0.003 d44.23±3.28 

T5 b0.265±0.011 c0.96±0.08 

LSD 0.058 2.11 

 

Table 3. Shows the effect of the alcoholic extract and the nanocomposite of red radish leaves on kidney functions in rats that had 

experimentally induced jaundice. 

Fig.3. Cross section of the kidney tissue in rats: (A) control group showing the kidney tissue is normal and the glomerulus retains its 

normal structure (blue arrow) and the proximal tubules (red arrow). (B, C and D) kidney tissue from the first treatment group showing 

the disintegration of kidney tissue (blue arrow) and glomerular atrophy (red arrow), the accumulation of some inflammatory cells 

(yellow arrow) and necrosis in renal tubules (black arrow. (H&E) (X40). 
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Fig.4. Cross section of rat kidney tissue: (A) the second treatment (T2) showing normal kidney tissue, normal glomerular (yellow 

arrow) and proximal tubules (red arrow). (B) the tissue of kidney from the third treatment (T3) showing normal kidney tissue, in 

which the glomeruli retain their normal shape (yellow arrow) and the proximal tubules (red arrow). (C) tissue from the fourth 

treatment (T4) showing atrophy of some glomeruli (black arrow) and slight necrosis of nearby tubules (red arrow). (D) liver tissue 

of a rat from the fifth treatment (T5) showing normal kidney tissue, the glomeruli (yellow arrow) and nearby tubules (blue arrow). 

(H&E) (X10). 
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