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Abstract

Objectives: This study investigated the effect of purslane on hepatic enzymes following renal ischemia-reperfusion (IR) injury in
rats by two methods.
Materials and Methods: In this experimental study, 36 male Wistar rats randomly divided into 6 groups (n = 6): I) previously
nephrectomized control, II) simultaneously nephrectomized control, III) previously nephrectomized + IR, IV) simultaneously
nephrectomized + IR, V) previously nephrectomized treated by aqueous extract of P. oleracea L. + IR, VI) simultaneously nephrec-
tomized treated by aqueous extract of P. oleracea L. + IR control and ischemia-reperfusion groups received vehicle and treatment
groups received aqueous extract of purslane (300 mg/kg). In model 1, the right kidney was nephrectomized, 20 days prior to ex-
periment, in model 2; nephrectomy was done just before induction of 45 minutes ischemia and 24 hours reperfusion to the left
kidney.
Results: Hepatic enzymes were elevated after induction of ischemia reperfusion. Administration of purslane decreased hepatic
enzymes.
Conclusions: Purslane prevented liver damage more effectively in simultaneously nephrectomized model.
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1. Background

Renal ischemia-reperfusion (IR) injury occurs follow-
ing many clinical settings [1]. Renal IR also results in re-
mote organ dysfunction to the brain, heart, lung and liver
[1, 2]. This multiple organ failure is responsible for high
rate of mortality after IR injury [1].

A key factor contributing to the development of liver
injury is oxidative stress and subsequent increase in gen-
eration of reactive oxygen species. These events lead to
increase in lipid peroxidation and reduction in the most
antioxidants of the liver [3]. Hepatic enzymes such as
alanine aminotransferase (ALT) and aspartate aminotrans-
ferase (AST) increase following renal IR and were accepted
as a good indicator of liver injury [4].

Purslane (Portulaca oleracea L.) is a well-known plant
for its antioxidant properties [5]. Some studies have shown
health benefits of P. oleracea L. in clinical conditions such
as diabetic nephropathy, nephrotoxicity and hepatotoxic-
ity [6]. Thus in this study we tried to evaluate the potential
effect of P. oleracea L. on liver injury following renal IR.

There are different methods for induction of renal IR

that may lead to remote organ injury [7]. Outcomes of
these models could be varying upon site and duration of
ischemia induction and reperfusion time [8].

2. Objectives

Therefore we examined the effects of the aqueous ex-
tract of P. oleracea L. on hepatic enzymes as indicator of
liver injury following induction of renal IR in two models.

3. Materials andMethods

3.1. Animals

In this experimental study, 36 male Wistar rats, 250 -
300 g (from Shahid Chamran university) were kept in 12
hours light-dark cycles at 24 ± 2ºC and had ad libitum ac-
cess to water and food. All ethical codes of working on ex-
perimental animals (ministry of health and medical edu-
cation) were observed.
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3.2. Preparation of Extract

Purslane was collected from campus of Ramin univer-
sity of Ahvaz and was identified by department of phar-
macology, Shahid Chamran university. The aerial parts of
purslane were cleaned, dried in shadow and powdered by
mechanical grinder. Three hundred grams of powder were
mixed to 1500 mL of distilled water. After 72 hours, mixture
was centrifuged (1000 g, 20 minutes) and filtered then al-
lowed to its water to be completely evaporated.

3.3. Experimental Procedure

Animals randomly divided into 6 groups (n = 6): I)
previously nephrectomized control; II) simultaneously
nephrectomized control; III) previously nephrectomized +
IR; IV) simultaneously nephrectomized + IR; V) previously
nephrectomized treated by aqueous extract of P. oleracea L.
+ IR; VI) simultaneously nephrectomized treated by aque-
ous extract of P. oleracea L. + IR.

Control groups and IR groups received normal saline;
treatment groups received 300 mg/kg of aqueous extract
of P. oleracea L. for 5 days before experiment by gavage. In
model 1, right kidney nephrectomy was performed among
groups I, III and V, 20 days before the experiment, in model
2, (groups: IV, V, VI) animals were unilaterally nephrec-
tomized exactly before induction of IR or sham operation
to the left kidney. For induction of IR, animals were anaes-
thetized by ketamine (80 mg/kg) and xylazine (10 mg/kg).
A longitudinal incision was made and the left renal pedi-
cle was isolated. After a 30 minutes stabilization period, IR
injury was performed by clamping of the left renal pedi-
cle. Forty five minutes later the clamp was removed and ab-
dominal wall was closed with 3 - 0 silk. Then after 24 hours
(reperfusion period), animals were anesthetized again and
blood samples were obtained from aorta and serum sam-
ples were kept in -20ºC until measurement of the serum for
measurement of hepatic enzymes. ALT, AST, alkaline phos-
phatase (ALP) and lactate dehydrogenase (LDH) were mea-
sured by appropriate commercial kits (Pars Azmoon Co.,
Iran) photometrically.

3.4. Statistical Analysis

Statistical analysis was carried out using SPSS-17 soft-
ware. Data were expressed as mean ± SEM. Comparisons
were made using one-way analysis of variance (ANOVA) fol-
lowed by LSD test. P < 0.05 was considered statistically sig-
nificant.

4. Results

Renal IR injury increased serum ALT level 24 hours
after reperfusion in the simultaneously nephrectomized

model. Pretreatment with purslane attenuated this ele-
vation significantly. As indicated by comparison between
two models, in all groups the ALT levels were higher in the
simultaneously nephrectomized rats (Table 1). Indeed not
significant changes in ALT were seen between groups in the
previously nephrectomized model. The levels of AST were
higher in the simultaneously nephrectomized model al-
though not significantly. The alterations of AST among all
groups were also nonsignificant (Table 1).

The levels of ALP significantly increased in the previ-
ously nephrectomized rats after induction of renal IR. Ad-
ministration of purslane in this model reduced the serum
ALP in comparison to IR group. But it steel was higher than
its respective control value (Table 1). The concentration
of ALP was higher in the simultaneously nephrectomized
control group than its value among similar group in the
other model. Another interesting change was decrease in
ALP among the treated rats in comparison to the respect IR
group.

The mean concentration of serum LDH was elevated
following induction of the renal IR in the previously
nephrectomized rats (Table 1). Pretreatment with purslane
did not prevent this elevation effectively. In the other
model (simultaneously nephrectomized), the LDH val-
ues were high in the control and IR groups and pre-
administration of purslane attenuated the LDH increase,
significantly. Comparison between two models indicated
higher LDH concentrations in the control and IR groups of
the simultaneously nephrectomized rats.

5. Discussion

As indicated by the results of this study, both models
of IR showed some degree of liver injury as a remote organ
although the simultaneously nephrectomized model pro-
duced more prominent alterations. Previous studies re-
ported that renal IR could disturb liver function and mor-
phology [9, 10]. Kadkhodaee et al. suggested that a min-
imum of 45 minutes ischemia period is necessary to pro-
duce the liver damage as a remote organ [10]. Wang et
al. showed that 1 hour ischemia and 4 or 8 hours reperfu-
sion of the kidney increased the serum ALT and AST which
seemed to be due to the hepatic cell membrane damage [9].

In the present study the serum concentrations of ALT,
ALP and LDH increased significantly following renal IR, but
such elevation was not seen in AST level. It believed that
the increase of aminotransferase concentrations is due to
their enhanced release from damaged or dead hepatocytes
and not to an increased enzyme synthesis [11]. Among hep-
atic enzymes, ALT is largely liver specific, while AST is also
found in skeletal, cardiac muscle, brain and many other or-
gans. LDH is also a general marker of tissue injury [11].
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Table 1 . Comparison Between Groups in Terms of Serum ALT, AST, ALP and LDHa , b

Groups ALT AST ALP LDH

I 59.99 ± 5.62 243.45 ± 23.67 333.32 ± 16.83*** 846.75 ± 26.92*

II 126.38 ± 9.50*,### 287.00 ± 11.99 516.50 ± 40.16### 1451.00 ± 178.40##

III 69.73 ± 7.58 278.00 ± 26.67 493.80 ± 29.46 1259.23 ± 149.52

IV 170.03 ± 22.13### 340.75 ± 30.46 550.13 ± 44.08 1746.33 ± 202.57#

V 57.62 ± 3.86 276.75 ± 20.68 419.35 ± 20.26* 1054.02 ± 176.66

VI 99.13 ± 12.98##,$ 274.33 ± 22.28 418.75 ± 29.08* 1192.83 ± 136.55*

aValues are expressed as mean ± SEM and unit is presented as U/L. *, ** and *** Indicate significant differences vs. respect IR groups (P < 0.05, P < 0.01 and P < 0.001). #,
## and ### Indicate significant differences between similar groups of two models (P < 0.05, P < 0.01 and P < 0.001).
bI, priory nephrectomized control; II, simultaneously nephrectomized control; III, previously nephrectomized + IR; IV, simultaneously nephrectomized + IR; V, previously
nephrectomized treated by aqueous extract of P. oleracea L. + IR; VI, simultaneously nephrectomized treated by aqueous extract of P. oleracea L. + IR.

Then we concluded that induction of renal IR in this
study caused remote organ injury in the liver and proba-
bly in the other organs.

The pre-treatment with purslane significantly pre-
vented the ALT, ALP and LDH increase in the simultaneously
nephrectomized model. In the other model of experiment,
purslane had such effect only on the serum ALP concentra-
tion that could be expectable because of the less enzymatic
changes seen after 24 hours of reperfusion in that model.

The hepatoprotective activity of purslane was re-
ported in some situations like ligation-induced hepatic
fibrosis [12], cisplatin-induced toxicity [13], and carbon
tetrachloride-induced hepatotoxicity [14]. Purlane is well
known for the potent antioxidant activity [15]. As the ox-
idative stress and free radical formation have a key role in
propagation of remote organ injury, the preventive effect
of purslane in the liver injury after renal IR in the present
study seems to be logical.

As the results showed, the consequence of the renal
IR was apparently different in the two models of experi-
ments. In the previously nephrectomized animals the ef-
fects of the induction of renal IR and administration of
purslane on the most of the measured hepatic enzymes
were not significant. Comparisons between two models
showed notable differences. Then it seems that the judg-
ment about benefit of the purslane treatment could affect
by the method used for induction of the IR injury. In con-
clusion, purslane as an antioxidant ameliorated remote or-
gan injury in the liver after renal IR and this effect was
seen more clearly in the simultaneously nephrectomized
model, which could be in part because of more injury oc-
curred in that model.
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