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Abstract . Norway holds abundant forest and outstanding
wooden construction heritage.The International Course
on Wood Conservation Technology (ICWCT) is hosted
by Riksantikvaren and ICCROM every two years from
1984.The principles for the preservation of historic timber
structures promulgated by ICOMOS in 1999 stresses
education and training in the field of cultural heritage
conservation.ICWCT is in connect with the principle.
Combing Norwegian typical wooden heritage with
international preservation principles along with ICWCT,
we will gain enlightenment from three aspects directly.

theory, practice and challenge.

Key words . Norway, ICWCT, the principles for the

preservation of historic timber structures, log wooden
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Protective effect of Heliotropium eichwaldi against
cisplatin-induced nephrotoxicity in mice

Surendra Kr. Sharma, Naveen Goyal
Department of Pharmaceutical Sciences, Guru Jambheshwar University of Science and Technology, Hisar
125001, Haryana, India

OBJECTIVE: The aim of the present study was to evaluate the nephroprotective effect of
methanolic extract of Heliotropium eichwaldii (MHE) in mice with cisplatin-induced acute renal
damage.

METHODS : Nephrotoxicity was induced by a single intraperitoneal injection of cisplatin (16 mg/kg).
Swiss albino mice were injected with vehicle, cisplatin, cisplatin plus MHE 200 mg/kg and
cisplatin plus MHE 400 mg/kg, respectively. MHE was administered for 7 d at a dose of 200
and 400 mg/kg per day orally starting 4 d before cisplatin injection. Animals were sacrificed 3 d
after treatment and blood as well as kidney tissue was isolated and analyzed. The various
parameters such as blood urea nitrogen (BUN), serum creatinine (CRE), malondialdehyde
(MDA) , and catalase (CAT) and superoxide dismutase (SOD) activities were analyzed.
RESULTS: MHE treatment significantly reduced BUN and serum CRE levels elevated by
cisplatin administration (P<C0.05). Also, it significantly attenuated cisplatin-induced increase in
MDA level and improved the decreased CAT and SOD activities in renal cortical homogenates
(P<C0.05). Additionally, histopathological examination and scoring showed that MHE markedly
ameliorated cisplatin-induced renal tubular necrosis.

CONCLUSION: MHE can be considered a potential candidate for protection of nephrotoxicity
induced by cisplatin.

KEYWORDS: Heliotropium ; plant extracts; cisplatin; antioxidant; nephrotoxicity; mice

Cancer is a group of diseases characterized by
uncontrolled growth and spread of abnormal cells
and is one of the most dreaded diseases that is
currently taking a heavy toll of human lives, with
distant hope of finding an effective cure unless

detected and treated in carly stages. Chemotherapy
and radiotherapy are the most common modalities
of cancer treatment!'!. Cisplatin (cis-diaminedi-
chloroplatinum) is a potent antineoplastic drug in
the treatment of a variety of solid malignant
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tumors'? . Its clinical usefulness is limited due to
its ability to induce nephrotoxicity!**. A number of
chemotherapeutic agents have been reported for
protection against cisplatin-induced nephrotoxicity.
However, none of them is found to be clinically
effective as a complete protective agent. Several
lines of evidence indicate that free radicals are
involved in cisplatin-induced nephrotoxicity and
the damage is suggested to be the consequence of
decreased renal antioxidant enzyme activity with
enhanced lipid peroxidation. Administration of
antioxidants has been shown to ameliorate
nephrotoxicity induced by cisplatin in animals'® .
The potential of herbs and herbal formulations
has increasingly been recognized in treatment of
human diseases including cancer with chemoprotective
effects. Several protective agents have been evaluated
against cisplatin-induced nephrotoxicity in experi-
mental and clinical studies. They include Apocynum
cannabinum , Cassia auriculata, Allium sativum,
Prunus persica, lycopene, vitamin C or E, tomato
juice, capsaicin, quercitin, caffeic acid, naringenin,
dried black grapes, spirulin and azuki bean!”®.
The emerging integrative model of cancer treatment
recognizes the importance of botanical medicine.
The principles underlying herbal medicine are
relatively simple, although they are quite distinct
from conventional medicine. Here, efforts were
made to exploit the nephroprotective effect of an
ethnomedicinal plant, Heliotropium eichwaldi
Stued. ex DC., Boraginaceae.

H. eichwaldi is a herbaceous weed and widely
distributed in the state of Punjab, Haryana and
Rajasthan of India!’’. The genus Heliotropium
has been known to possess a number of medicinal
properties which are chiefly attributed to pyrrolizidine
alkaloids™ . Alkaloids, flavonoids and steroids
have also been reported in this species’!!. The
herb is used traditionally for earache, headache,
cleaning and healing ulcers'*#**!, The plant has dem-
onstrated hypotensive effect!'***} and antimicrobial!*®!
activities. The present study was aimed to evaluate
the protective effect of root of H. eichwaldi
against cisplatin-induced nephrotoxicity.

Related Articles #E # [ 15

1 Materials and methods

1.1 Drugs and chemicals Cisplatin injection
(Cipla, Ltd., India), urea estimation kit, creatinine
estimation kit (Span Diagnostic Ltd., India).
Methanol (SD Fine-Chem Ltd, India) and all other
chemicals were of analytical grades.
1.2 Animals Male Swiss albino mice (20 to 25 g
of body weight, 3 to 4 months of age) were procured
from the disease-free small animal house of Chaudhary
Charan Singh Haryana Agriculture University,
Hisar, Haryana, India. The animals were housed
at (24+1) C temperature, 45% +5% humidity,
a 12 h-light-dark cycle, and left to acclimatize for
one week before the experiments. They had free
access to food and water. Experiments were
carried out between 9:00 and 17:00. The experi-
mental protocol was approved by the Institutional
Animal Ethics Committee, Guru Jambheshwar
University of Science and Technology, Hisar,
Haryana, India and the care of the laboratory
animals was taken as per the guidelines of the
Committee for the Purpose of Control and Supervision
on Experiments on Animals, Ministry of Forests
and Environment, Government of India.
1.3 Preparation of extracts of root of H. eichwaldi
The shade dried roots of the plant H. eichwaldi
were collected from waste land of District Hisar
and Sirsa, Haryana, India, in October 2009 and
authenticated by Raw Materials, Herbarium and
Museum Division of the National Institute of Science
Communication and Information Resources, New
Delhi ( Reference No. NISCAIR/RHMD/ Consult/
2009-10/1406/04). A voucher specimen (PP-570)
was deposited in the Department of Pharmaceutical
Science, Guru Jambheshwar University of Science
and Technology, Hisar, India. The plant material
was further size-reduced and stored until further
use in an air-tight container. The powdered material
(300 g) was extracted with petroleum ether using
a Soxhlet apparatus. The defatted material was
air-dried, then extracted with 70% methanol using a
Soxhlet apparatus. The extract was filtered through
Whatman No. 1 filter paper and the supernatant
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was evaporated using rotary evaporator at 45 C
and the final liquid suspension was lyophilized to
get a blackish brown powder with 1. 6% yield,
hereafter referred as methanolic extract of H. eichwaldi
(MHE). Required quantity of the extract was formulated
as suspension in normal saline using Tween-80 as
suspending agent for animal activity.

1.4 Experimental design Based on literature,
cisplatin at a dose of 16 mg/kg was used to induce
nephrotoxicity'”) . The mice were randomly assigned
to four groups of six animals in each. Groups I
and [[ treated with vehicle (normal saline) was
kept as normal and model control groups, respectively.
Groups [ and IV were administered with MHE
(200 and 400 mg/kg body weight; per oral) for
7 d. Groups I, Il and IV were injected with a
single dose of cisplatin (16 mg/kg body weight;
intraperitoneal injection) on day 4 to induce
nephrotoxicity. Seventy-two hours after cisplatin
injection, animals were sacrificed using ether
anesthesia; blood samples were collected by heart
puncture for measuring blood urea nitrogen (BUN)
and serum creatinine (CRE) levels.

The kidneys were dissected and stored at —70 C
until the analyses were completed. The kidneys were
homogenized in 50 mmol/L phosphate buffer (pH 7.0)
to give a 10% homogenate (weight/volume). The
homogenate was centrifuged at 101X g for 10 min
in a cold centrifuge at 0 C and the supernatant
was used for enzyme assay.

1.5 Determination of BUN BUN was measured
using colorimetric assay kit"*. Urea in the sample is
hydrolyzed by the enzyme urease to yield ammonia
and carbon dioxide. The ammonium ions then
react with a mixture of sodium nitroprusside,
salicylate and hypochlorite to yield a blue-green
chromophore. The absorbance of this chromophore is
proportional to urea concentration in the sample
at 600 nm.

1.6 Determination of CRE CRE level was
determined by spectrophotometry!’®’. CRE, on a
picric acid protein-free solution, reacts with added
alkali to form a reddish brown complex. The
absorbance of this compound is directly propor-
tional to creatinine concentration in the sample at
520 nm.

1.7 Determination of renal cortical malondialdehyde
level The level of malondialdehyde (MDA) in
renal cortical homogenates was measured!™.
Briefly, 0.2 mL of supernatant was mixed with
0.67% 2-thiobarbituric acid ( TBA) and 20%
trichloroacetic acid solution and heated in a
boiling water bath for 30 min. The pink-colored
chromogen formed by the reaction of TBA with
MDA was measured at 532 nm. 1,1, 3, 3-tetrame-
thoxypropane was used to establish a standard
curve.

1.8 Determination of superoxide dismutase activity

Superoxide dismutase (SOD) activity in kidney
tissue homogenate was determined spectrophoto-

metrically based on the ability of SOD to inhibit
the reduction of cytochrome ¢ in the presence of
xanthine and xanthine oxidase!®!. One unit was
defined as the amount of enzyme that inhibits the
reduction of cytochrome c¢ by 50% and activity
was expressed in units per milligram protein.

1.9 Determination of catalase activity Catalase
(CAT) activity was determined by the earlier
reported method™®/, with H,O, (10 mmol/L) and
phosphate buffer (50 mmol/L, pH 7.0) at 210 nm.
A unit is defined as the amount of enzyme that
catalyzed the dismutation of 1 pmol of H,O, per
minute. The specific activity is expressed in units
per milligram protein!®’.

1.10 Histopathological examination and scoring
The left kidney tissues were fixed in 10% formalin
solution and then dehydrated in ascending grades
of alcohol and embedded in paraffin. Sections at
4 pm thickness were taken. The sections were
stained with hematoxylin-eosin and were examined
under a light microscope. Histopathological scoring
was performed by a pathologist unaware of the
treatment protocol. Renal tubular damage was
evaluated using a semiquantitative scale!”®! in which
the percentage of tubules showing necrosis was
scored as follows: 0 means normal, 1 means <{10%,
2 means 10% to 25%, 3 means 25% to 75%,
4 means >75%.

1.11 Statistical analysis Data were expressed as
mean * standard deviation and analyzed using
GraphPad InStat software. To compare experimental
groups against the control group, one-way analysis of
variance was performed and follow-up tests were
performed using Dunnett’s ¢-test. The 0.05 level of
probability was used as statistical significance.

2 Results

2.1 Effects on serum CRE and BUN Serum CRE
and BUN levels were significantly elevated (P <C
0.05) in the animals treated with cisplatin compared
to the normal control group. The increase of
serum BUN and CRE levels was 6.5 and 5.8 fold,
respectively. Treatment with MHE significantly
reduced the elevated levels of serum CRE and
BUN (P<C0.05). See Table 1.

Table 1 Effects of MHE on BUN and serum
CRE levels in cisplatin-intoxicated mice
(Mean= standard deviation, mg/L)

Group n BUN CRE

Normal control 6 360.0%£23.0 6.0+0.4

Model control (vehicle plus

. . 6 2 340.0% .0 6+2.3*
cisplatin (16 mg/kg)) 40.0%+116.0% 38.6 8

MHE (200 mg/kg) plus

" . .08 8+1.14
cisplatin (16 mg/kg) 6 1340.0%£114.04 18.8%+1.1

MHE (400 mg/kg) plus

.340.82
cisplatin (16 mg/kg) 93308

6 960.0+£63.02

* P < 0.05, vs normal control group; &4 P < 0.05, ws model
control group. MHE: methanolic extract of Heliotropium eichwaldsi ;
BUN: blood urea nitrogen; CRE: creatinine.
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induced nephrotoxicity and the mechanism of
nephroprotection by methanolic extract could be
due to the antioxidant and free radical-scavenging
activity.

5 Competing interests

The authors declare that they have no competing
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