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In Turkish traditional medicine, the leaves, fruit and seeds of Prunus laurocerasus L., commonly called Cherry laurel, 
are used to treat various diseases such as cancer, diabetes, influenza, tonsillitis and scalp dandruff. The medicinal value of 
this plant can be attributed to its rich phenolic content and high antioxidant capacity. In this study, we investigated the 
efficacy of P. laurocerasus (PL) fruit extract in reducing the hepatorenal side effects of doxorubicin (DOX). Sprague-
Dawley rats were divided into 4 groups as Control, DOX, PL500+DOX and PL1000+DOX (n=8). PL-extracts were given 
perorally for two weeks (500 or 1000 mg.kg-1.day-1). After 48–h of DOX injection (15 mg/kg, i.p.), the animals were 
sacrificed. Compared to control, in DOX group, we observed lower levels of serum albumin, higher alanine transaminase 
(ALT), aspartate transaminase (AST) and creatinine levels (P <0.001 for each one); decreased Glomerular filtration rate 
(GFR) (P <0.01); increased urinary neutrophil gelatinase-associated lipocalin (P <0.01); and kidney injury molecule-1 
(P <0.001) levels. DOX-induced hepatorenal oxidative stress was approved by increased malondialdehyde (MDA) and 
decreased glutathione (GSH)  levels and decreased superoxide dismutase (SOD) and catalase (CAT) (P <0.001 for each one) 
activities. Although PL-treatment did not change serum and urinary parameters, it significantly returned hepatic MDA and 
GSH levels, SOD and CAT activities (P <0.001 for each one) as well as renal MDA (P <0.001) and GSH (P <0.05) levels 
and CAT activity (P <0.001) to control levels. While high dose PL provided a more significant (P <0.05) reduction in renal 
lipid peroxidation, it did not significantly affect other parameters. With these observations, it can be suggested that rather 
than increasing the dose, a longer duration of PL treatment after DOX induction may be more effective in preventing tissue 
damage and oxidative stress. 
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Doxorubicin (DOX) is a chemotherapeutic drug 
widely used for many years alone or in combination 
with other drugs for the treatment of both 
hematological liquid and solid tumors1,2. It slows 
down the rate of division in tumor cells and causes 
death by different mechanisms such as increasing 
production of reactive oxygen species (ROS), 
preventing replication of DNA and mitochondrial 
dysfunction1-3. However, the effects of DOX are not 
limited to cancer cells; it also has toxic effects on 
healthy cells. This situation induces cardiac, hepatic 
and renal side effects that limit the clinical use of the 
drug4-9. Different strategies, including combined 
treatment with different bioactive compounds, are 
suggested to reduce the toxic effects of DOX10-15. In 

most cases, these compounds alleviated oxidative 
stress and toxic effects by lowering ROS levels and/or 
increasing antioxidant defense. It has also been 
reported that anti-apoptotic and anti-inflammatory 
mechanisms are activated6,7,11. 

The nutritional supplement tested in this study 
to reduce the toxic effects of DOX is the fruit of 
Prunus laurocerasus L. (PL, synonym Laurocerasus 
officinalis), commonly called as Cherry laurel. PL is a 
perennial herb that grows in all Southeast Europe 
and Southwest Asia, especially in the Black Sea 
coast of Turkiye16,17. Local people consume the 
fruits of the plant fresh, as well as in brine, jam, 
molasses and marmalade. In Turkish traditional 
medicine, the leaves, fruit and seeds of PL are 
recommended for the treatment of different diseases 
including influenza, tonsillitis, cancer, diabetes and 
scalp dandruff18. The pharmaceutical value of this 

—————— 
*Correspondence:
E-Mail: selmacrrk@yahoo.com



INDIAN J EXP BIOL, FEBRUARY 2024 104 

plant seems to depend on its rich phenolic content and 
high antioxidant capacity19,20.  

The rich phenolic content and antioxidant capacity 
of the plant have led to research its efficacy in various 
experimental damage and disease models, including 
diabetes and gastric damage21-23. The results obtained 
from these studies revealed that inhibition of oxidative 
stress is an important factor in protective effect of PL. 
The antioxidant capacity of the plant suggests potential 
benefits in DOX-induced toxicity; however, to the best 
of our knowledge, the possible protective effect of PL 
on DOX toxicity has not been investigated before. 
Therefore, in the present study, we examined the 
effects of PL fruit extract on oxidative stress and tissue 
damage caused by DOX in hepatic and renal tissues. 

Materials and Methods 
 

Groups and drug applications 
Spraque-Dawley male rats aged 2.5-3 months were 

used in the study and all applications were approved 
by the Institutional Animal Ethical Committee (IAEC 
Registration No: 2020/3/12). The subjects were 
divided into 4 groups as Control, DOX, PL500+DOX 
and PL1000+DOX (n=8). During the two-week 
experimental period, 500 mg/kg PL extract was given 
to the PL500+DOX group, and 1000 mg/kg PL 
extract to the PL1000+DOX group was given daily 
perorally. Drinking water was given to the control and 
DOX groups by gavage every day for two weeks. All 
groups except the control group were administered a 
single intraperitoneal (i.p.) injection of DOX (15 mg/kg) 
two days before sacrifice24,25. The control group was 
injected with saline the same way. One day before the 
end of the study period, the subjects were placed in 
the metabolic cages, and urine samples were collected 
after 24 h. All subjects were sacrificed under 
anesthesia (Ketamine: Xylazine; 80:10 mg/kg, i.p.) 
and then blood, hepatic and renal tissue samples were 
collected. All biological samples were stored in a 
deep freezer at 80C until they were studied. 

Preparation of PL extract 
The collected fresh PL fruits were dried and ground. 

Then, 5 mL of 80% (v/v) ethanol solution was mixed 
with 1 gram of ground fruit. This mixture was stirred 
for two days at room temperature (22°C) in a shaking 
water bath. At the end of the 2nd day, the mixture was 
filtered through filter paper and the fruit extract was 
obtained by evaporating the solvent under reduced 
pressure in the evaporator at 50°C21. Concentrated 
extracts were diluted with drinking water and given to 

the PL500+DOX and PL1000+DOX groups by gavage 
for two weeks as defined above. 

Determination of total phenolic compounds 
The total phenolic content of the samples was 

determined using Folin-Ciocalteu reagent26. About 0.5 
mL of extract sample (10 mg/mL) was mixed with the 
reagent and incubated in the dark for 120 min. The 
absorbance was measured at 650 nm. A calibration 
curve was used to calculate the total phenolic content 
and the results were expressed as a μg gallic acid 
equivalent per g extract.  

Determination of total flavonoid content 
The total flavonoid content of the samples was 

determined by modified aluminum nitrate method27. 
On the 0.5 mL of sample (10 mg/mL), 0.1 mL sodium 
acetate solution was added and the mixture was left for 
1 min. Then, the solution of 0.1 mL of 10% (w/v) 
Al(NO3)3 was added and the final volume of the 
mixture was completed to 5 mL with 96% (v/v) 
ethanol. The mixture was incubated at the room 
temperature for 40 min and then the absorbance was 
measured at 450 nm. The total flavonoid content was 
calculated from the calibration curve and the result was 
expressed as equivalent of μg quercetin per g extract.  

Reduction power determination 
The reduction power detection was carried out 

according to the method previously described27. In 
brief, 50 μL sample (1 μg/mL) volume was completed 
to 1 mL with distilled water. About 2.5 mL phosphate 
buffer (0.2 M, pH 6.6) and 2.5 mL potassium 
ferricyanide (1%) were added and incubated at 50°C 
for 20 min. At the end of the incubation, 2.5 mL 
trichloro acetic acid (TCA, 10%) was added to each 
tube and centrifuged at 3000 rpm for 15 min. The 
supernatant (1.25 mL) was mixed with distilled water 
(1.25 mL) and 0.1% FeCl3.6H2O solution (0.25 mL), 
and incubated at the room temperature for 24 h in the 
dark. Then, the absorbance values were read at 
700 nm. Butylated hydroxytoluene (BHT) was used 
as a standard and the reduction power was calculated 
according to the following formula: 

Reduction power %  100  

where A0 for control absorbance value and A1 for 
absorbance value of the sample or standard. 

Measurement of 1,1-diphenyl-2-picryl-hydrazyl radicals 
(DPPH) radical scavenging activity 

DPPH radical scavenging activity of the samples 
was determined using radicals of 1,1-diphenyl-2-
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picrylhydrazyl (DPPH)28. In short, 0.75 mL of samples 
(20 mg/mL) were added to 1.5 mL DPPH solution 
(20 mg/L), and absorbances were read at 517 nm after 
waiting for 5, 10, 15 and 30 min in the dark. Trolox 
was used as a standard and the same procedures were 
applied. DPPH radical scavenging activity was 
calculated according to the following formula: 

DPPH Radical scavenging activity %
A A

A
 100

where A0 for control absorbance value and A1 for 
absorbance value of the sample or standard

Determination of 2′-azino-bis (3-ethylbenzothiazoline-6-sulfonic 
acid) (ABTS) radical scavenging activity 

About 7.4 mM ABTS and 2.6 mM potassium 
persulfate were mixed and kept at the room 
temperature for 14 h. One mL of this mixture was 
taken and 60 mL of methanol was added to it. The 
absorbance of this solution was read against methanol 
in a spectrophotometer at 734 nm. 2850 μL of the 
prepared methanolic ABTS solution was taken, 
150 μL of the prepared sample or standard solution 
(trolox) at a concentration of 10 mg/mL was added, 
and the absorbance values were read at 734 nm, after 
being kept in the dark for 2 h. Calculations were made 
according to the formula below29: 

ABTS Radical scavenging activity %
A A

A
 100

where A0 for control absorbance value and A1 for 
absorbance value of the sample or standard

Serum and urinary markers 
 

Measurement of serum albumin, ALT and AST activity 
Albumin level in serum samples was detected 

colorimetrically by bromocresol green binding method30. 
In order to evaluate the liver functions, alanine 
transaminase (ALT) and aspartate transaminase (AST) 
activity in serum was measured by ELISA method using 
suitable commercial kits (Elabscience Biotechnology). 

Creatinine and GFR estimation 
Creatinine analysis in serum and 24 h urine 

samples was performed spectrophotometrically 
according to the Jaffe method31. The Glomerular 
filtration rate (GFR) was estimated using serum (SCr) 
and urinary (UCr) creatinine concentrations and urine 
flow rate (V) values with the following formula:  

GFR
UCr  V

SCr32
Measurement of Kim-1 and NGAL levels in urine 

As kidney damage markers, urinary Kidney injury 
molecule-1 (Kim-1) and Neutrophil gelatinase-

associated lipocalin (NGAL) levels were measured 
by ELISA using commercial kits (Elabscience 
Biotechnology). 

Oxidative stress parameters 
 

Determination of MDA and GSH in tissue 
Malondialdehyde (MDA) level in tissues 

homogenized in TCA was studied spectro-
photometrically by thiobarbituric acid (TBA) reagent 
formation method33. Tissue homogenates prepared for 
MDA determination were also used for tissue reduced 
glutathione (GSH) analysis. The modified Ellman 
method was applied for the determination of GSH, and 
the measurement was made spectrophotometrically at a 
wavelength of 412 nm34. 

Determination of SOD and CAT activity 
For the determination of superoxide dismutase 

(SOD) activity in tissue, a spectrophotometric method 
based on the development of red colour produced by 
superoxide radical was used and the measurement was 
performed at a wavelength of 505 nm35. Catalase 
(CAT) takes part in catalyzing the dismutation of 
hydrogen peroxide (H2O2) to form water and 
molecular oxygen. CAT activity was measured using 
a spectrophotometric method that monitors the decrease 
in H2O2 concentration per unit time at 240 nm36. 

Statistical evaluation 
Results are presented as mean ± standard deviation. 

Statistical evaluation was made with one-way analysis 
of variance and Tukey was used as a post-hoc test. 
P <0.05 values were considered statistically significant. 

Results 
 

Total phenolic and flavonoid content 
In the PL extract, total content of phenolic 

substance was found to be as 83.331±0.53 μg gallic 
acid/g sample; and the amount of flavonoids was 
3.243±0.06 μg quercetin/g sample in the PL extract. 

Reduction power 
The reducing power of the samples at 50 µg/mL 

concentration was found to be 0.181±0.005% for the 
PL extract and 0.195±0.002% for the standard BHT. 

DPPH and ABTS radical scavenging activity 
The DPPH radical scavenging activity of the 

samples (at 20 mg/mL concentration) was 
49.621±0.321% for PL extract and 88.504±0.098% 
for Trolox as standard. ABTS radical scavenging 
activity of the samples at 10 mg/mL concentration 
was found to be as 55.27±1.06% for PL extract and 
94.3±0.34% for Trolox as standard.  
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Serum and urinary markers 
The relevant damage markers and functional 

parameters for the liver and kidney were presented in 
Table 1. In DOX group, serum albumin level, which 
can be defined as an indicator of the synthetic activity 
of the liver, significantly decreased (P <0.001), while 
serum ALT (P <0.001) and AST (P <0.001) activities 
significantly increased. Although PL treatments at 
different doses alleviated DOX-induced changes in 
the serum ALT and AST activities and albumin 
levels, the outcome in PL-treated groups were not 
significantly different from DOX group (Table 1). 

Renal functions were evaluated by measuring 
serum creatinine levels and calculating GFR. As seen 
in Table 1, DOX administration caused a significant 
increase in serum creatinine level (P <0.001) and a 
significant decrease in GFR (P <0.01). Although the 
effects of DOX were relieved by PL treatments, no 
significant improvement was observed in PL-treated 
groups comparing to DOX group. Kim-1 and NGAL 
levels, which are urinary markers of kidney damage, 
increased in the DOX group. PL extracts given at 
different doses attenuated the DOX-induced effects, 
but there was no significant change (Table 1).  

Oxidative stress parameters in liver 

Hepatic MDA and GSH level 

In the control group, hepatic MDA level was 
observed as 101.84±7.74 nmol/g tissue and found to 
be increased to 657.22±36.23 nmol/g tissue in the 
DOX group (P <0.001). The MDA value was 
483.92±44.25 in the PL500+DOX group (difference 
from control P <0.001; difference from DOX group 
P <0.001) and 460.87±49.95 nmol/g tissue in the 
PL1000+DOX group (difference from control 
P <0.001; difference from DOX group P <0.001). The 
effects of 500 and 1000 mg/kg PL treatments were not 
significantly different [Fig. 1A(i)]. 

The GSH level in the liver was determined as 
6.08±0.28 µmol/g tissue in control subjects. 
This value was observed to decrease significantly 
in the DOX group (1.13±0.167 µmol/g tissue, 

P <0.001). GSH level was 2.33±0.35 µmol/g tissue in 
PL500+DOX group (difference from control 
P <0.001, and difference from DOX group P <0.001) 
and 2.44±0.38 µmol/g tissue in PL1000 + DOX group 
(difference from control P <0.001, and difference 
from DOX group P <0.001). In the PL500 + DOX 
and PL1000 + DOX groups, GSH were at similar 
levels [Fig. 1A(ii)]. 

Hepatic SOD and CAT activity 
Hepatic SOD activity was 4.12 ± 0.32 U/mg tissue 

in the control group and decreased to 1.06±0.14 U/mg 
tissue level in the DOX group (P <0.001). SOD 
activity in the PL500+DOX group (1.51±0.30 U/mg 
tissue) was higher than in the DOX group (P <0.05), 
but still lower than the control (P <0.001). It was 
observed that SOD activity (1.71±0.28 U/mg tissue) 
in the PL1000 + DOX group changed as in the PL500 
+ DOX group (difference from control P <0.001, and
difference from DOX group P <0.001). Therefore, the
effects of the extracts at different doses on SOD
activity were similar [Fig. 2A(i)].

CAT activity in the liver of control subjects was 
found to be 24.06±1.74 µmol.H2O2

-1.min-1.mg tissue-1. 
DOX administration caused a significant decrease in 
hepatic CAT activity (10.81±1.14 µmol.H2O2

-1.min-1.mg 
tissue-1, P <0.001). This value was 15.19±1.73 in the 
PL500+DOX group (difference from DOX group 
P <0.001) and 15.40±1.13 µmol.H2O2

-1.min-1.mg 
tissue-1 in the PL1000+DOX group (difference from 
DOX group P <0.001). Although PL treatments 
increased CAT activity, the values were still lower 
than the control. The effects of different doses of PL 
extracts were similar [Fig. 2A(ii)]. 

Oxidative stress parameters in the kidney 
 

Renal MDA and GSH level 
While the MDA level in the kidney was 94.67± 

4.31 nmol/g tissue in the control group, it was determined 
to increase to 205.50±7.98 nmol/g tissue in the DOX group 
(P <0.001). The MDA level was 164.92±8.33 nmol/g 
tissue in the PL500+DOX group (difference from control 
P <0.001; difference from DOX group P <0.001) and 

Table 1 — Serum and urinary parameters in all groups 
Control DOX PL500+DOX PL1000+DOX

Alanine transaminase (ALT) (U/L) 37.5±10.8 88.07±14.89*** 71.47±10.35*** 68.85±12.43** 
Aspartate transaminase (AST) (U/L) 83.02±11.98 139.12±15.64*** 120.88±12.01*** 116.73±16.71** 
Albumin (g/dL) 3.17±0.11 2.78±0.10*** 2.90±0.13** 2.92±0.15* 
Serum creatinine (mg/dL) 0.84±0.04 1.21±0.09*** 1.09±0.18** 1.03±0.16* 
Glomerular filtration rate (GFR) (mL/min) 1.74±0.50 1.07±0.33** 1.29±0.27* 1.23±0.31* 
Urinary Kim-1 (ng/mL) 1.10±0.16 1.40±0.13*** 1.31±0.15* 1.29±0.11* 
Urinary NGAL (ng/mL) 1.48±0.47 2.29±0.40** 2.09±0.35* 2.05±0.43* 
[Difference from control *P <0.05, **P <0.01, ***P <0.001] 
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151.97±9.09 nmol/g tissue in the PL1000+DOX 
group (difference from control P <0.001; difference 
from DOX group P<0.001). When the two extract 
groups were compared, it was observed that the MDA 
level in the PL1000+DOX group was lower than the 
PL500+DOX group [P <0.05, Fig. 1B(i)]. 

Fig. 2 — Superoxide dismutase (SOD) and Catalase (CAT) 
activities in (A) liver; and (B) kidney tissue. [Data are presented 
as mean ± standard deviation (n=8). Difference from control 
group *P <0.001;. Difference from control group *P <0.001] 

Renal GSH level was 3.85±0.52 µmol/g tissue in 
the control and decreased to 1.01±0.20 µmol/g tissue 
in the DOX group (P <0.001). The effects of different 
doses of PL extracts on renal GSH levels were 
similar, with 1.57±0.33 µmol/g tissue in the 
PL500+DOX (difference from control P <0.001, and 

Fig. 1 — Malondialdehyde (MDA) and Glutathione (GSH) levels
in (A) liver; and (B) kidney tissue. [Data are presented as
mean ± standard deviation (n=8). Difference from control group
*P <0.001; difference from DOX group #P <0.001. difference
from DOX group #P <0.05, ##P<0.001, difference from
PL500+DOX group P <0.05]
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difference from DOX group P <0.05) and 1.56±0.17 
µmol/g tissue in PL1000 + DOX (difference from 
control P <0.001, and difference from DOX group  
P <0.05) groups [Fig. 1B(ii)]. 

 

Renal SOD and CAT activity 

The SOD activity in the kidney was determined as 
4.46±0.54 U/mg tissue in the control group. Values in 
the DOX group (1.47±0.40 U/mg tissue, P <0.001), 
PL500 + DOX group (1.53±0.39 U/mg tissue, P <0.001) 
and PL1000 + DOX group (1.59±0.35 U/mg tissue,  
P <0.001) were lower than the control. There was no 
significant difference among the DOX, PL500 + DOX 
and PL1000 + DOX groups [Fig. 2B(i)]. 

Similarly, the CAT activity in kidney tissue was 
19.17±1.69 µmol.H2O2

-1.min-1.mg tissue-1 in the 
control and decreased significantly in the DOX group 
(10.43±1.28 µmol.H2O2

-1.min-1.mg tissue-1, P <0.001). 
In the PL500 + DOX group, this value was 
13.64±1.23 µmol.H2O2

-1.min-1.mg tissue-1 (difference 
from control P <0.001, and difference from DOX group  
P <0.001) and in the PL1000 + DOX group CAT 
activity was 12.35±0.84 µmol.H2O2

-1.min-1.mg tissue-1 
(difference from control P <0.001, and difference 
from DOX group P <0.05). CAT activities were 
similar in the PL500+DOX and PL1000+DOX groups 
[Fig. 2B(ii)]. 

 
Discussion 

DOX is an anticancer drug, which is widely used in 
the treatment of different types of cancer. However, 
the toxic side effects of DOX limit its clinical use. 
This study focused on a new therapeutic solution to 
minimize the toxic effects of DOX in the liver and 
kidney tissues. 

The role of oxidative stress in DOX-induced cell 
damage has been demonstrated in many studies1-3. 
ROS and reactive nitrogen species such as superoxide 
radical, hydroxyl radical, hydrogen peroxide, nitric 
oxide and peroxynitrite, play a role in DOX-mediated 
oxidative damage37. These radicals induce lipid 
peroxidation and oxidative damage especially in cell 
membrane structures, and also harm other 
macromolecules of the cell, such as nucleic acids and 
proteins. It is known that DOX weakens the 
antioxidant defense of the cell by causing a decrease 
in the activity of antioxidant enzymes such as SOD, 
CAT and glutathione peroxidase (GPx) and a decrease 
in GSH4,6,7. 

In the present study, DOX was given at a single 
dose of 15 mg/kg and the animals were sacrificed  

48 hours after the injection. The evaluation of damage 
and functional status of the tissues were made by 
using standard markers in serum and urine samples. In 
the DOX group, decreased serum albumin level 
showed weakened hepatic synthesis function, and 
increased serum ALT and AST activities showed liver 
damage. Increased serum creatinine level and 
decreased GFR were indicators of DOX-induced renal 
functional impairment. Besides, increased urinary 
NGAL and Kim-1 levels in the DOX group indicated 
kidney damage. The toxic effects of DOX in the liver 
and kidney are in accordance with the literature7-10,38. 
Additionally, elevated levels of MDA in the liver and 
kidney tissues indicate the oxidative stress and lipid 
peroxidation in DOX-injected rats. Together with 
MDA levels, enzymatic (SOD and CAT activity) and 
non-enzymatic (GSH level) antioxidant capacity of 
hepatorenal tissues were also evaluated in this study. 
Comparing to control rats, significant reductions in 
SOD and CAT activities and GSH level in hepatic and 
renal tissues were observed in DOX group. These 
results, in consistence with previous findings, 
exhibited that DOX induces reduction of antioxidant 
capacity of the cell6-10. 

 

The fruits of PL have been reported to be rich in 
phenolic and flavonoid content20. Phenolic acids and 
flavonoids are common compounds found in plants, 
which exert antioxidant properties. Consistent with 
previous studies, our results presented that the PL 
fruit extract used in this study contains phenolic and 
flavonoid substances. The reducing power of the 
extract was similar to the BHT standard, and the 
DPPH and ABST radical scavenging properties were 
55-60% of the Trolox, used as a standard. These 
results confirmed the antioxidant properties of the PL 
fruit extract used in the present study. It has 
previously been reported that different extracts of the 
PL were protective in various models of damage and 
diseases16,20-23. In this study, the possible protective 
effect of pretreatment with PL fruit extract on the 
reduction of DOX-related damage in the liver and 
kidney was investigated. 

According to the current results, DOX-induced 
changes such as decreased serum albumin levels and 
increased serum ALT and AST activities, alleviated 
slightly after two weeks of PL treatment, but these 
alterations were not statistically significant. The 
serum creatinine level and GFR values, which we 
examined as indicators of kidney function, and 
urinary NGAL and Kim-1 levels, which are markers 
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of renal damage39-40, approached to the control values 
following PL treatment. High dose of PL treatment 
seemed slightly more effective in approximating 
serum ALT, AST and urinary NGAL, Kim-1 levels to 
the control values. This suggests that administration 
of higher doses of phenolic compounds in 
PL1000+DOX group might cause a better protection 
of hepatorenal tissues. However, PL treatment-
induced changes in serum and urinary markers did not 
show any statistical significance at different doses.  

When it comes to the changes in tissue level, 
current results showed that treatment with PL extract 
produced a significant decrease in DOX-induced 
hepatic oxidative stress. Lipid peroxidation was found 
to be lower in groups receiving PL treatment. 
Moreover, hepatic GSH level, SOD and CAT 
activities were higher in PL-treated groups, compared 
to the DOX group. Although better results were 
obtained with higher levels of PL treatment, the 
changes in oxidative stress parameters were not 
statistically different between the low and high extract 
groups. Uslu et al.16 published a study comparable to 
the present study in terms of time and dose 
application using PL leaf extract. In that study, 
researchers presented the effects of 25 days-treatment 
with PL leaf extract at different doses (500, 1000 and 
1500 mg/kg) in the streptozotocin (STZ)-induced 
diabetes model. The authors have reported that the 
increased lipid peroxidation and decreased CAT 
activity in the liver of diabetic rats were not affected 
by the extract treatment, but SOD activity elevated 
compared to the control values. It has also been 
demonstrated that the effects of the extract given at 
different doses on hepatic oxidative stress were found 
to be similar. The similar effectiveness of the extract 
at increasing doses is consistent with present findings. 
However, the low efficacy of PL extract in reducing 
STZ-induced hepatic oxidative stress suggested that 
the effects of PL may vary in different pathological 
conditions. The hypothesis that the effects of fruit and 
leaf extracts of PL might be different, was tested in a 
different study conducted by the same researchers21. 
In the mentioned study, diabetic rats were treated with 
an equal dose of PL fruit, seed or leaf extract  
(500 mg/kg) for 21 days and examined in terms of 
plasma MDA, GSH and GPx changes. It was reported 
that the effects of extracts obtained from different 
parts of the plant were similar21. 

Regarding the effects of PL extract on the kidneys, 
it was observed that DOX-induced renal lipid 

peroxidation was significantly reduced, and more 
importantly, treatment with higher dose of PL extract 
(1000 mg/kg) was more effective in reducing lipid 
peroxidation. This might depend on the presence of 
higher levels of antioxidant flavonoids in 
PL1000+DOX group. These results and previous 
study16 showing that treatment with prunus leaf 
extract reduced lipid peroxidation in the kidney, but 
not in the liver of diabetic rats, suggested that kidneys 
might be more sensitive to the treatment with PL 
extracts. However, other oxidative stress parameters 
in kidney did not changed the same way. For 
example, DOX-induced decrements in renal GSH 
level and CAT activity were attenuated, but SOD 
activity was not affected by PL treatment, even the 
efficiencies of low and high dose of extracts were 
similar. These results are compatible with previous 
report16 showing increased SOD, but unchanged CAT 
activity in the livers of diabetic rats, and suggest that 
different variables might differ in susceptibility to PL 
treatment. Nevertheless, when the oxidative stress 
parameters are evaluated as a whole, PL treatment can 
be considered successful in reducing DOX-induced 
renal oxidative stress.  

As seen in the current results, PL treatments 
reduced the oxidative stress induced by DOX in 
hepatorenal tissues but, showed a weak efficacy in 
reducing tissue damage or restoring loss of function. 
Since the effects of PL on hepatic and renal markers 
have not been studied in any disease or damage 
models before, there is no chance to compare present 
results with the literature findings. Although the 
results showing oxidative stress and damage status of 
hepatorenal tissues may seem inconsistent at first 
glance, present results are actually consistent within 
themselves, since pretreatment with PL extract 
reduced, but not completely inhibited the DOX-
induced lipid peroxidation in the liver and kidney 
tissues. Therefore, the inability of adequately benefit 
from PL treatment in tissue damage induced by DOX, 
may be attributed to the ongoing high level of 
oxidative stress in the tissues. It can be suggested that 
if the treatment had been continued for more than  
48 h after the DOX injection, the benefits from the 
extract would have been greater, and we would have 
seen more significant reduction in both oxidative 
stress and tissue damage. 

 

Conclusion 
The present study demonstrated that the treatment 

with the cherry laurel, Prunus laurocerasus L. (PL) 
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fruit extract significantly reduced doxorubicin 
(DOX)-induced hepatic and renal oxidative stress. 
The enhancement of enzymatic and non-enzymatic 
antioxidant protection appears to be a significant 
contributor to this effect. However, the use of PL did 
not completely eliminate the oxidative stress induced 
by DOX. Presumably for this reason, there was only a 
slight amelioration observed in the functional 
impairment of the tissues. Nevertheless, PL fruit 
extract still retains its potential as a promising 
supplement that can be used to reduce the toxic side 
effects of DOX. It will be useful to test the efficacy of 
the extract in studies with different treatment 
durations. 
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