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Abstract  This study investigated the biochemical and histological changes associated with the co-administration
of cisplatin and methanolic extract of Portulaca oleracea (MEPO) in adult Wistar rats. Twenty-four (24) adult
female Wistar rats were randomly divided into six (6) groups (A-F) (n = 4). Group A served as the control group
for the experiment and received no treatment. Group B was given a single dose of cisplatin and served as the
cisplatin control group. Group C and D received 400 mg/kg and 800 mg/kg of MEPO 6 hours after a single dose
cisplatin injection respectively. Group E and F received 400 mg/kg and 800 mg/kg of MEPO 6 hours before
cisplatin injection. The cisplatin injection was 2 mL/kg given intraperitoneally for all groups. There was a
significant increase in the serum levels of ALT, ALP, AST, total bilirubin, and conjugated bilirubin following
cisplatin treatment (p = 0.000, 0.000, 0.039, 0.000, 0.004 respectively) with a consequent reversal due to MEPO
administration across all treated groups (p = 0.000, 0.000, 0.000, and 0.000) in a dose-dependent fashion.
Cisplatin caused the expansion of the red and white pulp in the spleen which was attenuated by MEPO. MEPO
demonstrated a protective effect against cisplatin-induced liver and spleen toxicity.
Keywords  Portulaca oleracea, liver function test, cisplatin, spleen, histology, toxicity

Introduction

Portulaca oleracea (PO), commonly known as purslane

is a widely distributed shrub consumed both as food and

medicine around the world.1 It is a naturally occurring

plant found in various locations and is considered one of

the most common plants in the world.2 PO is classified as

a C4 plant which is listed as one of the most useful

medicinal plants.3 The pharmacological assessment of the

plant has revealed numerous therapeutic outcomes including

analgesic, skeletal muscle relaxant,4 antioxidant,1 anti-

inflammatory,5 renoprotective,6 and hepatoprotective effects.7

In traditional and folk medicine, PO is used locally to

treat stomach burn, headache, fever, diarrhea, parasitic

worms, and so forth.8 Furthermore, the plant has

reportedly been used in mitigating different diseases like

cardiovascular disorders, dysentery, haematuria, dysuria,

and gonorrhea.9 The nutritional and health benefits of

purslane may be attributable to its very high content of

omega-3 fatty acids, particularly alpha-linolenic acid.1 PO

is a source of many nutrients and contains many

biologically active compounds such as alkaloids, flavonoids,

saponins, ascorbic acid, B-complex vitamins such as

niacin and riboflavin, β-carotene, glutathione and mela-

tonin.10,11,12

Cisplatin is a cytotoxic, platinum-containing drug used

widely in chemotherapy to treat different malignancies.13

Treatment with cisplatin is associated with adverse side

effects such as nephrotoxicity,14 neurotoxicity,15 ototo-

xicity,16 hepatotoxicity,13 and gonadotoxicity.17,18 The

cytotoxicity and even efficacy of platinum-based drugs

like cisplatin are linked to the formation of a covalent
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adduct between platinum and DNA bases, ultimately

triggering apoptosis.19 Cisplatin is also thought to induce

cytotoxicity by causing oxidative stress damage in cells.

Lipid peroxidation, alteration of intracellular antioxidant

activities, as well as the generation of reactive oxygen

species (ROS) are some of the reported mechanisms of

cisplatin-induced oxidative stress damage.13,20 Drugs such

as cisplatin and other chemical substances are mainly

detoxified and metabolized in the liver, thus the hepatoto-

xicity seen to be associated with cisplatin treatment. Liver

toxicity is seen in most adverse drug reactions; drugs and

toxins are also considered among the basic agents

involved in acute liver failure,21 with hepatic problems

accounting for a reasonable number of deaths and

transplants worldwide.7 More so, clinicians still use high-

dose cisplatin for the treatment of advanced carcinoma

despite the risk of adverse drug effects like hepatotoxicity

and nephrotoxicity. This increases the need for safer and

effective combination therapy that can protect vital organs

and tissues against cisplatin-induced toxicity. The study

investigated the effects of the co-administration of cisplatin

and MEPO in the liver and spleen of adult Wistar rats.

Experimental 

Study setting  This experimental study was carried

out in the research laboratory of the Department of

Anatomy, Faculty of Basic Medical Sciences, Nnamdi

Azikiwe University, College of Health Science, Nnewi

Campus, Anambra State and lasted about 3 months.

Plant collection, identification, and extraction  The

aerial parts of the PO plant were obtained from marshy

areas at Awka, Anambra state. The botanical identification

and authentication were confirmed in the Department of

Pharmacognosy and Traditional Medicine, College of

Pharmacy, Nnamdi Azikiwe University, Agulu Campus,

Anambra State, Nigeria with reference number PCG477.

A large amount of the harvested plant was washed free of

soil, roots separated from the aerial part. Fresh aerial parts

of PO were cut into smaller parts (for easy drying), shade-

dried for two weeks, and finely powdered with a

mechanical grinder yielding 300 g of powder. Methanolic

extract of the powdered PO (270 g) was prepared using

the soxhlet apparatus and the extract concentrated using a

rotary evaporator at a reduced pressure of 40 oC yielding

40 g dry extract. The qualitative and quantitative phyto-

chemical analyses were also done as described in Okafor

et al. (2014).6 The extract was made up to solution at

varying doses per mL on each day of administration and

given according to body weight and group treatment doses.

Experimental Drug  Cisplatin injection (Zuplatin, 50

mg/50 mL) manufactured by Taj pharmaceuticals Limited

India was obtained from Christ the king pharmacy, Nnewi,

Anambra State, Nigeria, and was certified by the Faculty

of pharmacy, Nnamdi Azikiwe University, Agulu Campus.

Animal procurement, Care and Handling  Twenty-

four (24) female Wistar rats were obtained from the

animal house of College of Health Sciences, Nnamdi

Azikiwe University, Okofia Nnewi Campus and acclima-

tized for two (2) weeks (to exclude any intercurrent

infection) under standard housing condition (ventilated

room with 12/12-hour light/dark cycle at 24 ± 2 oC). The

rats were fed ad libitum with water and standard rat chow.

Female Wistar rats were considered to be preferable for

this research as studies have shown cisplatin-induced

toxicity to be more pronounced in male rats. The female

sex hormones estrogen and progesterone have been

shown to inhibit the sodium-potassium ATPase enzyme

which may exacerbate cisplatin-induced toxicities like

hyponatremia and urinary sodium excretion; the male sex

hormone, testosterone, stimulates the enzyme.22

Experimental design  Twenty-four (24) rats with an

average weight of 154 g were randomly divided into six

(6) groups (A-F). Group A was given no treatment and

served as the normal control group. Group B received

only a cisplatin injection and served as the cisplatin

control group. Group C and D were given 400 mg/kg and

800 mg/kg MEPO six hours after cisplatin injection.

Group E and F were administered 400 mg/kg and 800

mg/kg MEPO 6 hours before cisplatin injection. All

cisplatin injections were single-dose intraperitoneal injection

(2 mL/kg) while all MEPO administration were done

orally for 7 days using the oral cannula. 

Animal Sacrifice and Sample Collection  The

animals fasted overnight after the 7th day of drug

administration and on the 8th day, a 5 mL blood sample

was collected from each animal by cardiac puncture into

centrifuge tubes after the cervical dislocation of the

animals. The blood samples were allowed to stand for 15

minutes at 25 oC and the serum was separated and kept in

plastic vials at -20 oC until analysis after allowing for

centrifugation at 4000 rpm for 20 minutes. The liver and

spleen tissues were harvested, weighed, and immediately

fixed in 10% formalin. 

Biochemical assay  The total and direct serum

bilirubin levels were estimated using the direct spectro-

photometric-microtechnique as described by Akuyam et

al. (2009).23 Liver enzymes (ALT, AST, and ALP) and the

serum total protein levels were determined using Hitachi

Model 917 Multichannel Analyzer following a protocol
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described by Julian (2000).24

Tissue processing  For an easy study of sections

under the microscope, the tissues were trimmed down to a

size of about 3 mm × 3 mm thick and fixed in 10%

formalin. After fixation, dehydration of the fixed tissues

was done in ascending grades of alcohol - 50%, 70%,

95% and 100%, and cleared in xylene. Staining was done

with hematoxylin and eosin and mounted using DPX,

after which, the sections were viewed under the light

microscope. Photomicrographs of these sections were

obtained using the Leica DM 750 digital photomicroscope.

Statistical analysis  All data were analyzed using

IBM SPSS (version 21) and values were expressed as

mean ± standard error of the mean. The difference

between groups was determined using a one-way analysis

of variance (ANOVA) and LSD posthoc test. All tests

were considered significant at p<0.05.

Ethical Statement  The experimental procedures of

this study complied with ARRIVE guidelines, National

Institutes of Health (NIH) guidelines, and National Health

Research ethics committee of Nigeria (NHREC) guidelines

for the care and use of laboratory animals. Animal health

status was monitored throughout the experiment according

to the federation of European Laboratory Animal Science

Associations (FELASA) guidelines. The ethical approval

for this study was obtained from the Research Ethics

Committee of Anatomy Department, Faculty of Basic

Medical Sciences, Nnamdi Azikiwe University, Nnewi

Campus. No informed consent was required for this study.

Results and Discussion 

The liver is a large organ that plays a central role in

metabolism and detoxification. It is involved in the

pharmacokinetics of drugs including drug absorption,

distribution, and elimination.7 Together with the spleen,

the liver is also involved in the destruction of worn-out

red blood cells, absorbing important nutrients needed for

the synthesis of new materials.25 

Injury or damage to the liver has been shown to affect

nutrient metabolism, leading to loss of body weight. Our

results showed only a slight decrease (p = 0.06) in the

bodyweight of animals treated with only cisplatin when

the pre and post-administration body weight was

compared (Table 1). This finding is different from several

studies that reported a significant decrease in the body

weight of animals following cisplatin treatment.13,26,27 The

difference in outcome may be due to the low single dose

of cisplatin (2 mL/kg) used in our study. Conversely, the

administration of MEPO significantly increased the

bodyweight of animals across all MEPO-treated groups

(p = 0.03, 0.009, 0.01, and 0.004) (Table 1). Saponin

present in PO has been reported to play a critical role in

nutrient absorption;28 this may explain the increase in

body weight observed in MEPO-treated groups.

The decrease in relative organ weight is a sign of organ

toxicity. In our study, the relative weight of both the liver

and the spleen were significantly decreased in all test

groups when compared to the normal control (p<0.05)

(Tables 2 and 3). However, MEPO administration

normalized this outcome to comparable normal values

only in the spleen (groups C and E) (p = 0.005 and 0.001).

The total protein level was increased after cisplatin

administration but was not significantly changed com-

pared to the control (p = 0.129) (Table 4). However, the

treatment with MEPO significantly decreased the total

Table 1. The animal body weight following the co-administration of cisplatin and MEPO in adult Wistar Rats

Group Mean ± SEM (g) p-value t-value

A (Control) Pre-administration 150.20 ± 1.172

Post-administration 166.07 ± 0.64 0.009* -10.65

B (CISP only) Pre-administration 150.07 ± 1.10

Post-administration 143.90 ± 0.70 0.060  3.91

C (MEPO 400A) Pre-administration 152.00 ± 1.15

Post-administration 175.00 ± 2.89 0.030* -5.69

D (MEPO 800A) Pre-administration 166.37 ± 1.86

Post-administration 185.33 ± 3.53 0.009* -10.43

E (MEPO 400B) Pre-administration 149.27 ± 0.41

Post-administration 171.00 ± 1.73 0.010* -10.17

F (MEPO 800B) Pre-administration 155.80 ± 0.12

Post-administration 175.10 ± 1.16 0.004* -15.15

Data were analyzed using the Students’ dependent t-test. Values were expressed as mean ± standard error of the mean, and data were con-
sidered significant at P < 0.05. SEM means standard error of mean; MEPO means methanolic extract of Portulaca oleracea.
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protein level across all MEPO-treated groups, when

compared to both the normal control (p = 0.001, 0.000,

0.000, 0.001), and the cisplatin-only group (p=0.000,

0.000, 0.000, and 0.000) (Table 4). Cisplatin administra-

tion caused conjugated hyperbilirubinemia in all treated

groups when compared to the control (p = 0.000) but

caused no change in the unconjugated serum bilirubin

levels (Table 5). MEPO administration was able to cause

a decrease in the total and conjugated bilirubin levels

comparable to the normal level in groups C, D, and E

(p = 0.000, 0.000, 0.000). An increase in serum

conjugated bilirubin indicates an abnormal hepatobiliary

state. Conjugated hyperbilirubinemia is usually seen in

acute liver toxicity, cholestatic drug reaction, and biliary

obstruction.25 Treatment with MEPO appeared to reverse

the effect of cisplatin by significantly decreasing the

levels of conjugated bilirubin. 

Cisplatin-induced hepatotoxicity is accompanied by

pathological changes in the biochemical and histological

features of liver.29 Biochemical abnormalities in one or

more hepatic markers are considered an important hallmark

of liver diseases or injury.25 The evaluation of important

metabolic liver enzymes like alanine aminotransferase

(ALT), aspartate aminotransferase (ALP), and alkaline

phosphatase (AST); as well as other biomolecules such as

bilirubin and albumin are employed as diagnostic and

Table 2. The relative liver weight following the co-administration
of cisplatin and MEPO in adult Wistar rats

Groups Mean ± SEM 

A (Control) 0.037 ± 0.00006#

B (CISP only) 0.031 ± 0.0003*

C (MEPO 400A) 0.027 ± 0.0007*#

D (MEPO800A) 0.028 ± 0.0003*#

E (MEPO400B) 0.028 ± 0.0003*#

F (MEPO800B) 0.031 ± 0.0009*

Data were expressed as mean value ± standard error of the mean.
*mean values were significantly different compared to the control
group at P < 0.05. #mean values were significantly different com-
pared to cisplatin-treated (CISP only) at P < 0.05. SEM means
standard error of mean; MEPO means methanolic extract of Por-

tulaca oleracea.

Table 3. The relative spleen weight following the co-administration
of cisplatin and MEPO in adult Wistar rats

Groups Mean ± SEM 

A (Control) 0.0031 ± 0.00006#

B (CISP only) 0.0020 ± 0.0001*

C (MEPO 400A) 0.0024 ± 0.0001*#

D (MEPO800A) 0.0020 ± 0.00007*

E (MEPO400B) 0.0025 ± 0.0001*#

F (MEPO800B) 0.0021 ± 0.0001*

Data were expressed as mean value ± standard error of the mean.
*mean values were significantly different compared to the control
group at P < 0.05. #mean values were significantly different com-
pared to cisplatin-treated (CISP only) at P < 0.05. SEM means
standard error of mean; MEPO means methanolic extract of Por-

tulaca oleracea.

Table 4. The total protein levels following the co-administration
of cisplatin and MEPO in adult Wister rats

Groups Mean ± SEM (g/dL)

A (Control) 5.17 ± .017

B (CISP only) 6.04 ± 0.05

C (MEPO 400A) 2.96 ± 0.25*#

D (MEPO800A) 2.33 ± 0.56*#

E (MEPO400B) 1.31 ± 0.61*#

F (MEPO800B) 2.78 ± 0.24*#

Data were expressed as mean value ± standard error of the mean.
*mean values were significantly different compared to the control
group at P < 0.05. #mean values were significantly different com-
pared to cisplatin-treated (CISP only) at P < 0.05. SEM means
standard error of mean; MEPO means methanolic extract of Por-

tulaca oleracea.

Table 5. Total bilirubin, conjugated bilirubin, and unconjugated
bilirubin following the co-administration of cisplatin and MEPO
in adult Wistar rats

Serum Bilirubin Level Groups Mean ± SEM (mg/dL)

Total bilirubin A (Control) 0.132 ± 0.003#

B (CISP only) 0.165 ± 0.003*

C (MEPO 400A) 0.129 ± 0.001#

D (MEPO800A) 0.121 ± 0.001#

E (MEPO400B) 0.128 ± 0.001#

F (MEPO 800B) 0.203 ± 0.009*#

Conjugated bilirubin A (Control) 0.011 ± 0.004#

B (CISP only) 0.078 ± 0.010*

C (MEPO 400A) 0.063 ± 0.018*

D (MEPO800A) 0.016 ± 0.003#

E (MEPO400B) 0.019 ± 0.0003#

F (MEPO 800B) 0.133 ± 0.024*#

Unconjugated bilirubin A (Control) 0.120 ± 0.007

B (CISP only) 0.087 ± 0.008

C (MEPO 400A) 0.065 ± 0.031

D (MEPO800A) 0.104 ± 0.003

E (MEPO400B) 0.108 ± 0.001

F (MEPO 800B) 0.070 ± 0.030

Data were expressed as mean value ± standard error of the mean.
*mean values were significantly different compared to the control
group at P < 0.05. #mean values were significantly different com-
pared to cisplatin-treated (CISP only) at P < 0.05. SEM means
standard error of mean; MEPO means methanolic extract of Por-

tulaca oleracea.
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predictive markers of liver injury.25 The extent of hepatic

damage is often indicated by an increased level of serum

ALT, AST, and ALP; it indicates a damaged hepatocyte

cell membrane and enzyme leak from hepatocytes into

the bloodstream.25,13 

The result from this present study showed cisplatin-

induced liver toxicity, reflected by a significantly

increased ALT, AST, and ALP levels in the animals

treated with cisplatin only (p = 0.000) when compared to

the control (Table 6). Treatment with MEPO was able to

attenuate and reverse these effects of cisplatin as

evidenced by the significantly reduced ALT, AST, and

ALP levels across the MEPO-treated groups (Table 6).

However, the attenuation seems to be dose-selective as

400 mg/kg and 800 mg/kg MEPO treatment before

cisplatin did not offer protection against the rise in AST

and ALP respectively while 800 mg/kg MEPO given after

cisplatin administration offered no treatment against ALT

level rise. Also, though MEPO caused a significant decrease

in ALP when compared to the cisplatin-only group, this

Table 6. Effect of co-administration of cisplatin and MEPO on liver enzymes

Groups ALT (U/L) ALP (U/L) AST (U/L)

A (Control) 39.77 ± 0.38# 62.73 ± 5.23# 165.00 ± 2.88#

B (CISP only) 49.30 ± 0.70* 169.46 ± 11.96* 203.53 ± 14.46*

C (MEPO 400A) 40.80 ± 0.34# 137.88 ± 10.05*# 166.74 ± 6.63#

D (MEPO800A) 41.43 ± 0.62*# 168.66 ± 5.86* 143.46 ± 8.94#

E (MEPO400B) 41.00 ± 0.31# 151.30 ± 6.79* 236.88 ± 20.16*

F (MEPO 800B) 40.86 ± 0.21# 200.34 ± 11.77*# 178.40 ± 9.31

Data were expressed as mean value ± standard error of the mean. *mean values were significantly different compared to the control group
at P < 0.05. #mean values were significantly different compared to cisplatin-treated (CISP only) at P < 0.05. SEM means standard error of
mean; MEPO means methanolic extract of Portulaca oleracea.

Fig. 1 shows the photomicrograph of rat liver tissue in groups A, B, C, D, E & F. 

Group A (control) represents a rat liver that received no treatment throughout the study. A normal liver is observed. (H&E: ×400). Group
B (cisplatin only) represents a rat liver administered a single dose of 2 mL/kg cisplatin. The section shows a normal liver with the portal
tract visible (PT). (H&E: ×400). Group C (MEPO 400A) represents rat liver administered 400 mg/kg MEPO after a single dose of 2 mL/
kg cisplatin administration. Tissue shows a normal liver architecture with visible cortical arteries (CA) (H&E: ×400). Group D (MEPO
800A) represents rat liver administered 800 mg/kg MEPO after a single dose of 2 mL/kg cisplatin administration. Normal liver tissue is
observed. The central veins can be seen (CV). (H&E: x400). Group E (MEPO 400B) represents rat liver administered 400 mg/kg MEPO
before a single dose of 2 mL/kg cisplatin administration. The section shows a normal liver tissue with a visible central vein (CV) and
portal tract (PT). (H&E: ×400).

Group F (MEPO 800B) represents rat liver administered 800 mg/kg MEPO before a single dose of 2 mL/kg cisplatin administration.
Tissue shows a normal liver histo-architecture with a normal cortical structure. (H&E: ×400).
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decrease is not seen to be comparable to the ALP levels in

the control group (Table 6). These findings are comparable

to the findings of Mir et al. (2015), who reported a similar

increase in ALT and AST following two consecutive

doses of 2.5 mg/kg cisplatin.13 The reduced serum level of

liver enzymes by MEPO showed a protective and

therapeutic activity of MEPO against cisplatin-induced

liver toxicity. PO contains numerous anti-oxidant vitamins

such as α-tocopherol, ascorbic acid, β-carotene, and

glutathione, as well as ROS free scavengers such as

flavonoid; the hepatoprotective property of MEPO may

be attributed to its antioxidant activity.28

Our histological findings revealed no sign of liver

damage due to cisplatin administration (Fig. 1, Group B).

This is different from the findings of Palipoch and

Punsawad (2013)30 who observed moderate to severe

congestion with dilation of the hepatic artery, portal vein,

and bile duct and disorganization of hepatic cords at 50

mg/kg of cisplatin. The high dose of their administration

may have caused these effects. However, an extensively

expanded red pulp, with signs of a minimal white pulp

expansion was observed in the spleen (Fig. 2, Group B),

indicating the congestion of blood vessels in the spleen.

This could also be correlated with the high hyper-

bilirubinemia observed in the study which may be caused

by excess heme breakdown by the liver and spleen. This

finding corroborated the report by Wang et al. (2010),31

which showed hemosiderin accumulation, increased

splenic iron content, and erythrocyte injury after treatment

with the low dose of cisplatin. The spleen was observed

to be normal across all the MEPO-treated groups (Fig. 2,

Groups C - F). 

Overall, this study showed proof of the significant

biochemical and mild structural changes that occurred in

both the liver and spleen as a result of cisplatin. 2 mL/kg

cisplatin significantly increased serum levels of ALT,

AST, and ALP. It also elevated the serum levels of total

and conjugated bilirubin but had no apparent effect on the

levels of unconjugated bilirubin and total protein. It is also

important to note that 2 mL/kg cisplatin did not induce

necrosis or any apparent histological damage on the liver

and spleen; suggesting a cholestatic pattern of cisplatin-

Fig. 2 shows the photomicrograph of rat spleen tissue in groups A, B, C, D, E & F. 

Group A (control) represent rat spleen that was given no treatment. The tissue showed a normal spleen histo-architecture with
characteristic red and white pulp (R & W). (H&E x400). Group B (CISP only) represent rat spleen treated with single-dose 2 mL/kg of
cisplatin only. The section shows sign of vascular congestion with extensively expanded red pulp, and a minimal white pulp expansion
(arrows). (H&E method ×400). Groups C (MEPO 400A) represents rat spleen administered 400 mg/kg MEPO after a single dose of
2 mL/kg cisplatin administration. The section shows normal spleen tissue. The lymphatic nodules (LN) of the red and white pulp can be
seen. (H&E: ×400). Group D (MEPO 800A) represents rat spleen administered 800 mg/kg MEPO after a single dose of 2 mL/kg cisplatin
administration. The tissue showed a normal spleen histo-architecture with characteristic red pulp (RP) and white pulp (WP). (H&E:
×400). Group E (MEPO 400B) represents rat spleen administered 800 mg/kg MEPO before a single dose of 2 mL/kg cisplatin
administration. The section shows normal spleen histology. The trabeculae vein (TV), as well as the white pulp (WP), is visible. (H&E:
×400). Group F (MEPO 800B) represents rat spleen treated with 800 mg/kg MEPO before a single dose of 2 mL/kg cisplatin injection.
The section shows normal spleen histology. The lymphatic nodules (LN) of the red and white pulp can be seen. (H&E method ×400).
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induced liver toxicity, rather than hepatocellular damage.

The significantly increased serum level of ALP and

conjugated bilirubin supports this assumption.

Our study also reported the dose-dependent protective

effects of MEPO against cisplatin-induced toxicity on the

hepatosplenic parameters. From our study, the adminis-

tration of 400 mg/kg and 800 mg/kg MEPO after cisplatin

injection showed the most promising outcome against

cisplatin-induced biochemical abnormalities of the liver. It

is also important to note that high dose MEPO, when

administered before cisplatin injection demonstrated some

toxic potentials. For example, animals treated with 800

mg/kg MEPO showed abnormally elevated levels of total

bilirubin, conjugated bilirubin, and ALP. 

The underlying mechanism behind the variation in the

dose-time effect of MEPO is yet to be understood. More

detailed studies need to be carried out to understand not

just the potential regulators and mechanism behind these

effects, but also to isolate important bioactive compounds

that drive these critical effects. In conclusion, our study

provides the basic evidence that single low dose cisplatin

has the potential of inducing biochemical toxicity on the

liver profile but with no apparent effect on liver histology.

Also, MEPO demonstrated a protective effect against

cisplatin-induced elevated enzymes and conjugated hyper-

bilirubinemia. This study provides scientific evidence to

the hepatoprotective effect of MEPO, and gives lead for a

high-powered clinical investigation to ascertain the dose

and time effect, as well as specific biological compounds

and mechanism behind the observed effect.
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