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Kalyani, et al.: Desmodium Triquetrum: Hepatoprotective and Antioxidant Activities
The hepatoprotective and antioxidant activities of ethanol extract of Desmodium triquetrum DC leaf were
investigated against carbon tetrachloride (1 ml/kg i.p) induced hepatic damage in rats at a dose of 200 mg/kg body
weight p.o. The test extract significantly (P<0.05) reduced the elevated levels of serum transaminases, alkaline
phosphatase, bilirubin and reversed the antioxidant enzyme and non-enzyme levels. It dose dependently inhibited
thiobarbuturic acid induced lipid peroxidation in vitro (IC50=59.9 µg/ml). Histopathological studies provided
supportive evidence for biochemical analysis. Silymarin (25 mg/kg) is a known hepatoprotective drug used as a
reference drug. The results indicated that D. triquetrum has potent hepatoprotective and antioxidant activity that
may be due to the presence of flavonoids in the plant.
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Liver diseases remain one of the serious health
problems. They are mainly caused by toxic chemicals,
excess consumption of alcohol, infections and
autoimmune disorders. Most of the hepatotoxic
chemicals damage liver cells by inducing lipid
peroxidation and oxidative stress. These liver
disorders remained unresolved because the therapies
developed along the principles of modern system of
medicine are often limited in efficacy, carry the risk
of adverse effects and are very expensive, especially
for the developing world. Therefore, the treatment
of liver diseases with herbal medicines seems highly
attractive and also is quite an old approach of various
traditional systems of medicine[1].
Desmodium triquetrum DC (Leguminosae, SubfamilyPapilionaceae) is an erect or suberect undershrub,
distributed throughout central and eastern Himalayas,
South India and Sri Lanka. The leaves are used as
a substitute for tea by hill tribes in upper Assam.
The leaf extracts or pills are used for the treatment
of piles[2]. The chloroform and alcohol extracts of
D. triquetrum were reported for their antibacterial
activity[3]. The ethanol extract of leaves of this plant
has been reported for its wound healing activity.
Preliminary phytochemical investigations on the
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D. triquetrum revealed the presence of flavonoids,
glycosides, steroids, saponins, phenolic compounds,
amino acids and fixed oils [4]. It was also reported
that the whole plant is boiled and used against
the treatment of liver parasite by Lao people [5] .
Although the leaves were used traditionally for varied
ailments, no scientific study has been reported. Hence
a systematic study has been undertaken to evaluate
the hepatoprotective and antioxidant activities of
ethanol extract of leaves of D. triquetrum against
carbon tetrachloride induced hepatotoxicity in rats.
Leaves of D. triquetrum were collected from Manipal,
Karnataka, India. The plant was authenticated at
Regional Medical Research Centre, ICMR (voucher
specimen No. RMRC-4820), Belgaum, Karnataka.
Leaves of D. triquetrum were shade dried, coarsely
powdered and extracted with 95% ethanol using
soxhlet apparatus. The extract (DTE) was then
concentrated on rotary flash evaporator under vacuum.
Healthy adult Wistar albino rats of either sex,
weighing about 150 to 200 g were used for the
study. They were allowed free access to standard
chow diet and water ad libitum. The experimental
procedures described were reviewed and approved
by the Institutional Animal Ethics Committee. All
chemicals and reagents used were of the analytical
grade.
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Acute toxicity studies were carried out as per OECD
guidelines 423 (OECD, 2000). Healthy female albino
rats were starved overnight and administered orally
with DTE. The animals were observed for mortality
and behavioural responses for 72 h. The DTE was
found to be safe up to 2000 mg/kg b.w. Hence 1/10th
of the dose i.e. 200 mg/kg b.w. was selected for this
study.
Animals were divided into four groups of six animals
each. Group I (Normal rats) received vehicle (olive
oil). Group II - IV received CCl4 (30% in olive oil,
1 ml/kg; i.p.) at an interval of 72 h. Group III and IV
received 200 mg/kg/day of DTE and 25 mg/kg/day of
silymarin, standard drug respectively for 10 days. On
11th day the blood was collected from all animals by
puncturing retro-orbital plexus. The blood samples
were allowed to clot for 30 min at room temperature.
Serum was separated by centrifugation at 2000 rpm
for 10 min and used for biochemical estimations.
Liver was dissected out and used for histopathological
study and for the assay of antioxidant enzymes. The
assay of serum glutamate oxaloacetate transaminase
(SGOT), serum glutamate pyruvate transaminase
(SGPT) [6], serum alkaline phosphatase (SALP) [7]
and serum bilirubin[8] were carried out to assess the
hepatic damage induced by CCl4.
The liver was perfused with ice-cold normal saline
to remove the blood. A 5% w/v of liver homogenates
were prepared in 0.25M sucrose in 0.1M Tris buffer
at pH 7.2 and centrifuged. The supernatant thus
obtained was used for the estimation of superoxide
dismutase (SOD)[9], catalase (CAT)[10] and nonenzymereduced glutathione (GSH)[11].
Randomly selected rats fasted overnight were
sacrificed by cervical dislocation and the liver was
perfused with ice-cold phosphate buffer of pH 7.4.
The blood free liver was taken out and homogenized
in a glass Teflon homogenizer (10% w/v). The effect
of DTE on thiobarbituric acid (TBA) induced lipid
peroxidation was studied[12] with 25, 50, 100, 200 and

300 µg/ml concentrations of DTE. The results were
expressed as mean±SEM All statistical analysis were
made using ANOVA followed by Dunnett’s ‘t’ test.
P<0.05 was considered significant.
CCl4 is biotransformed by the Cytochrome P-450 in
the liver endoplasmic reticulum to the highly reactive
trichloromethyl free radical (CCl3). This in turn reacts
with molecular oxygen to form a trichloromethyl
peroxy radical, which may attack lipids on the
membrane of endoplasmic reticulum and causes lipid
peroxidation. Lipid peroxidation initiates a series
of reactions namely disruption of Ca+2 homeostasis,
elevation of hepatic enzymes, depletion of GSH and
finally leading to liver necrosis thereby playing a
significant role in pathogenesis of diseases[13,14].
The effect of DTE on hepatospecific enzymes, serum
bilirubin, SOD, CAT and GSH in rats with CCl 4
induced liver damage is given in Table 1. There
was a significant rise in the levels of SGOT, SGPT,
SALP and serum bilirubin in CCl 4 treated group
as compared to normal. Administration of DTE
significantly reduced the increased levels of these
enzymes and serum bilirubin and caused a subsequent
recovery as compared to silymarin treated group.
Elevated levels of serum transaminase reflect the loss
of structural and functional integrity of cell membrane
in liver. When the cell membrane of the hepatocytes
is damaged, a variety of enzymes from cytosol are
released into the blood and their estimation in the
serum is an index for the measurement of severity of
liver damage[15]. SALP and bilirubin levels on the other
hand are related to the function of hepatic cell. Increase
in SALP is due to excess biliary pressure[16]. The DTE
prevented the CCl4 effect thereby restored the levels of
ALP and bilirubin that indicated an early improvement
in the secretory mechanism of the hepatic cells.
Histological observations supported the biochemical
changes caused by CCl4 toxicity. The liver cells of
CCl4 intoxicated group showed centrilobular necrosis,

TABLE 1: EFFECT OF D. TRIQUETRUM LEAF ETHANOL EXTRACT ON CCL4-INDUCED LIVER DAMAGE IN RATS
Group
I
II
III
IV

SGOT
(IU/L)
105.5±1.67
374.4±68.74*
153.2±22.92#
154.8±15.32#

SGPT
(IU/L)
77.0±12.68
457.7±10.44*
127.8±36.14#
117.7±20.24#

SALP
(IU/L)
146.3±12.44
234.3±36.76*
136.0± 9.41#
112.5± 8.08#

Bilirubin
(mg%)
0.4±0.01
0.8±0.06*
0.3±0.02#
0.4±0.03#

SOD (U/mg
Protein)
9.46±1.21
6.42±0.48*
8.36±0.32#
7.45±0.42#

Catalase
(U/mg Protein)
60.36±4.24
35.26±2.46*
53.42±3.62#
59.46±0.05#

GSH
(mmol/mg Protein)
0.84±0.31
0.42±0.36*
0.70±0.02#
0.74±0.06#

n=6, values are expressed in Mean±SEM, *P<0.05 when compared with normal control group-I, #P<0.05 when compared with CCl4 treated group-II
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Fig. 1: Photomicrograph of liver sections of rats (Haematoxyline and
Eosin stain; ×100).
(a) Liver section of normal rats showing normal hepatocytes with
prominent nucleus, cytoplasm and central vein; (b) Liver sections
of CCl4 treated rats showing fatty chain, necrosis, infiltration of
inflammatory cells; (c) Liver sections of rats treated with CCl4 and
DTE showing well brought out central vein hepatocytes with wellpreserved cytoplasm, prominent nucleus and mild degree of fatty
chain; (d) Liver sections of rats treated with CCl4 and silymarin
showing normal architecture of hepatocytes and central vein. (H
– Hepatocyte, CV – Central vein, N – Nucleus, FC – Fatty Chain,
NC – Necrosis)

dilatation of central vein and inflammatory cells with
massive fatty chain. The DTE treated group showed
an almost normal architecture of the liver having
regeneration/repair of hepatocytes and normalization
of fatty changes as compared to normal and silymarin
treated groups (figs. 1a to d).
To elucidate the hepatoprotective mechanism of
DTE, the effect of DTE on SOD, CAT, GSH were
measured (Table 1). The free radical formation in
lipid peroxidation is measured at thiobarbituric acid
reactive substance (TBARS) in rat liver homogenate.
Fig. 2 shows the inhibition of TBARS formed in the
presence of DTE in concentration dependent manner.
The concentrations of SOD, CAT and GSH were
significantly reduced in CCl4 treated group, whereas
their levels were restored in DTE and silymarin
treated animals and were comparable with the normal
control group (Table 1). The SOD, CAT and GSH
form an effective defence mechanism of the body to
protect it against the damaging effects of activated
reactive oxygen species [17]. While CCl 4 undergoes
biotransformation in the liver, reactive free radicals
and oxidants are generated[13]. Reaction of reactive
species with cellular antioxidants causes depletion
of antioxidant enzymes that may result in oxidative
stress[18,19]. The administration of DTE significantly
July - August 2011

Fig. 2: Inhibition of Lipid peroxidation by D. triquetrum leaf ethanol
extract

preserved SOD and catalase activities thus exhibiting
hepatoprotective activity due to inactivation of reactive
oxygen species. GSH protects the cells by scavenging
of free radicals. The DTE is reported to contain
flavonoids, phenolic compounds and glycosides[4],
which may be responsible for the hepatoprotective and
antioxidant activities of the plant[20].
Thus, the ethanol extract of Desmodium triquetrum
leaf has potent hepatoprotective and antioxidant
activities against CCl4-induced liver toxicity. Further
phytochemical and pharmacological investigations
are underway to identify the active constituents
responsible for hepatoprotection.
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Haddadin and Issa: Titrimetric Method for Magnesium Content in Esomeprazole Magnesium
A simple and inexpensive titrimetric method for the determination of magnesium ion in esomeprazole magnesium
raw material was developed and validated according to International Conference on Harmonization guidelines and
the United States Pharmacopoeia. The method depends on complex formation between EDTA and magnesium ion.
The method was proven to be valid, equivalent and useful as an alternative method to the current pharmacopeial
methods that are based on atomic absorption spectrometry.
Key words: Atomic absorption, disodium edetate, esomeprazole magnesium, International Conference on
Harmonization, titrimetric method, United States Pharmacopoeia, validation

Esomeprazole (fig. 1) is the S-isomer of the proton
pump inhibitor omeprazole. It is used in the treatment
of peptic ulcers and NSAID-associated ulceration,
in gastro-oesophageal reflux disease, and the
Zollinger-Ellison syndrome[1]. It is given orally as the
magnesium salt or intravenously as the sodium salt
but doses are calculated in terms of esomeprazole[1].
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Alkaline salts of proton pump inhibitors including
magnesium salt of esomeprazole are responsible for
the high stability of the drug in alkaline conditions

Fig. 1: Chemical structure of esomeprazole magnesium trihydrate
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