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Abstract:

The methanol extract of Sesuvium portulacastrum whole plant (Family: Aizoaceae) was investigated for it antidiabetic and
antihyperlipidemic effect in Wistar Albino rats. Diabetes was induced in albino rats by administration of alloxan
monohydrate (150 mg/kg i.p). The Methanol extracts of Sesuvium portulacastrum at a dose of 150 and 300 mg/kg of body
weight were administered at single dose per day to diabetes induced rats for a period of 14 days. The effect of methanol
extract of Sesuvium portulacastrum whole plant extract on blood glucose, serum insulin, urea, creatinine, glycosylated
haemoglobin, serum lipid profile[total cholesterol (TC) triglycerides (TG), low density lipoprotein - cholesterol (LDL -C),
very low density lipoprotein — cholesterol (VLDL-C) high density lipoprotein — cholesterol (HDL-C)and phospholipid
(PL)].Serum protein, albumin, globulin, serum enzymes [Serum glutamate pyruvate transaminases (SGPT), and Serum
glutamate oxaloacetate transaminases (SGOT), and alkaline phosphatase (ALP)] were measured in the diabetic rats. The
Methanol extract of Sesuvium portulacastrum whole plant was non toxic at 2000 mg/kg in rats. The increased body
weight, decreased blood glucose, glycosylated haemoglobin and other biochemical parameters level was observed in
diabetic rats treated with both doses of methanol extract of Sesuvium portulacastrum whole plant compared to diabetic
control rats. In diabetic rats, methanol extract of Sesuvium portulacastrum whole plant administration altered lipid
profiles were reversed to near normal than diabetic control rats. From the above results, it is conducted that methanol
extract of Sesuvium portulacastrum whole plant possess significant antidiabetic and antihyperlipidemic effects in alloxan
induced diabetic rats.
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INTRODUCTION:

Diabetes mellitus is one of the common metabolic
disorders with micro- and macro vascular
complications that results in significant morbidity
and mortality. It is considered as one of the five
leading causes of death in the world. [1,2] and if not
treated, it is responsible for many complications
affecting various organs in the body [3] The Chronic
hyperglyceamia of diabetes is associated with long
term damage. Dysfunction and failure of various
organs[4]. In diabetic rats, the utilization of impaired
carbohydrate leads to accelerate lipolysis resulted in
hyperlipidemia [5]. Despite the presence of known
antidiabetic medicine in the pharmaceutical market
diabetes and the related complications continued to
be a major medical problem. Recently some
Medicinal plants have been reported to be useful in
diabetes world wide and have been used empirically
as antidiabetic and antihyperlipidemic remedies. [6]
Most of the plants contain glycosides, alkaloids,
terpenoids, flavonoids, carotenoids, etc. that are
frequently implicated as having antidiabetic effect
[7]. However the study of plant for hypoglycemic,
antioxidant and hypolipidemic activities may give
new pharmacological approaches in the treatment of
diabetes mellitus [8].

Sesuvium portulacastrum belong to the Aizoaceae
family. It is also called as “Sea purslane”. It is a
perennial herb found on the sea coasts. It grows on
the ocean side of the dunes down to the high tide
mark. It is commonly called “Orputu and
Vankaravacci”. This plant is used in traditional
medicine as a remedy for fever, kidney disorders and
scurvy [9] by the indigenous people in Africa, Latin
America and in Asian countries. The plant is used on
the Senegal coast as a haemostatic and decoction of it
is considered to be the best known antidote for stings
of venomous fish. Leaves have acidulose flavor of
sorrel as well as antiscorbutic [10].The essential oil
from the fresh leaves of S. portulacastrum exhibited
antibacterial, antifungal and antioxidant activity [11].
S. portulacastrum expresses fatty acid methyl esters
(FAME extract) which can be used in medicine as a
potential antimicrobial and antifungal agent [12].
There is no report on the antidiabetic and
antihyperlipidaemic potential of this plant extract so
far. The main objective of this study was to assess the
antidiabetic and antihyperlipidaemic effect of
methanol extracts of Sesuvium portulacastrum in
alloxan induced diabetic rats.

MATERIALS AND METHODS:

Plant Material

The well grown whole plant of Sesuvium
pottulacastrum (L.) L was collected from coastal
regions of Thoothukudi district, Tamilnadu with the
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help of local flora, vocher specimens were identified
and preserved in research department of botony,
St.Mary’s College, tutocorin Tamil Nadu
for further references.Preparation of plant extract for
phytochemical screening and antidiabetic studies
The whole plant of Sesuvium pottulacastrum (L.) was
shade dried at room temperature and dried whole
plants were powdered in a whiley mill. Hundered
grams of powdered whole Sesuvium pottulacastrum
(L.) plant was packed in a sohxle apparatus and
extracted with methanol.

The extract was subjected to qualitative test for the
identifiacation of various phytochemical constituents
as per thr standard procedures[13,14].The methanol
extracts were concentraded in a rotary evaporator.The
concentrated methanol extracts were extract were
used for antidiabetic studies.

Animals:

Normal healthy male Wistar rats (20-25gms) were
housed under standard environmental conditions at
temperature  (25£20°C) and light and dark
(12: 12 h). Rats were fed with standard pellet diet
(Sai Durga Animal Feeds, Bangalore,
India) and water ad libitum.

Acute Toxicity Study:

Acute oral toxicity study was performed as per
OECD423guidelines. (Acute toxic class method),
albinorats(n=6) of either sex selected by random sam
pling were used for acute toxicity study [15]. The ani
mals were kept fasting for overnight and provided
only with water, after which the extracts were
administered orally at 5mg/kg body weight by gastric
intubations and observed for 14 days.

If mortality was observed in two out of three animals,
then the same dose was assigned as toxic dose. If
mortality was observed in one animal then the same
dose was repeated again to confirm the toxic dose. If
mortality was not observed, the procedure was
repeated for higher doses such as 50,100 and 2000
mg/kg body weight.

Induction of diabetes in experimental animal rats
were induced diabetes by the administration of
simple intraperitonial route of all alloxan
monohydrate (150 mg/kg)[16].

Two days after alloxan injection, rats screened for
diabetes having glycosuria and hypoglycemia with
blood glucose level of 200,260 mg/100ml were taken
for the study. All animals were allowed free acess to
water and pellet diet and maintained at room
temperature in plastic cages.

Experimental Design

In the present investigation, a total of 30 rats (24 diab
etic surviving rats and 6 normal rats) were taken and
divided into five groups of 6 rats each.
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Group I: Normal untreated rats.

Group II: Diabetic control rats.

Group Ill:Diabetic rats given methanol extract of
S.portulacastrum whole plant (150mg/kg) body
weight.

Group 1V: Diabetic rats given methanol extract of
S.portulacastrum whole plant (300mg/kg
body weight).

Group V: Diabetic rats given standard drug glibencla
mide (600ug/kg body weight).

The animals were sacrificed at the end of experiment
al period of 14 days by decapitation. Blood was
Collected, sera separated by centrifugation at 3000g
for 10 minutes.

Estimation of insulin, glucose, urea, creatinine and
glycosylated haemoglobin

Serum glucose was measured by the O-toluidine
method [17]. Insulin level was assayed by enzyme
linked immunosorbant assay (ELISA) kit [18]. Urea
estimation was carried out bythe method of Owen et
al [20].Glycolated haemoglobin(HBA:C) estimation
was carried out by amodified colorimetric method of
karunanayake and chandrasekharan [21].

Estimation of protein, albumin, globulin, SGPT, S
GOT, ALP

Serum protein [22] and serum albumin were
determined by quantitative colorimetrically method
by using bromocresol green. The total protein minus
the albumin gives the globulin, serum glutamate
pyruvate transaminase
transaminase (SGPT)and serum glutamate oxaloac
etate transaminase (SGOT) was measured
spectrophotometrically by utilizing the method of
Reitman and Frankel [23]. Serum alkaline
phosphatase (ALP) was measured by the method of
King and Frankel [23].Serum
alkaline phosphatase (ALP) was measured by the m
ethod of King and Armstrong [24].

Estimation of lipids and lipoprotein
Serum total cholesterol (TC)[25], total triglycerides
(TG) [26], low density lipoprotein cholesterol (LDL-
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C),very low density lipoprotein cholesterol (VLD-
C)[27]high density lipoprotein cholesterol(HDL-C)
[28] and phospholipids [29] were analyzed.

Statistical analysis

The data were analyzed using student’s t.test statistic
al methods. For the statistical tests a p values of
less than 0.01 and 0.05 was taken as significant.

RESULTS:

Phytochemical constituents

The phytochemical screening of methanol extract
of S.portulacastrumextracts whole plant revealed the
presence of alkaloid, coumarin, flavonoid, phenols,
saponins, steroids, tannins, terpenoids, sugar and
glycoside.

Acute toxicity study

The methanol extrct was safe upto a dose of
2000mg/kg body weight. Behavior of the animals
was clearly observed for the first 8 hours then at an
inteeval of every 4 hours during the next 48 hours,
the extract did not cause mortality on rats during 48
hours observation or any behavioral change.

Body weight and fasting blood glucose (FBG)

level changes in diabetic rats

In the present study, alloxan induced diabetic rats
showed significant (p<0.05) reduction in body
weight (Tablel). The administration of S.portulacast
rum and glibenclamide to diabetic rats restored the
changes in the levels of body weight. Table-1 shows
the dose dependent antihyperglycemic activity of
S.portulacastrum extracts. The FBG levels of
diabetic rats were significantly (p<0.001) higher
than those of normal control rats. When different
doses of S.portulacastrumwere tested for their gluco
se lowering effects, the methanol extract at a dosage
of 300 mg/kg body weight produced the maximum
fall in the FBG levels of diabetic rats after

2 weeks of treatment.

Table 1: Effect of methanol extracts of Sesuvium portulacastrum whole plant on the Body weight and Fasting
Blood Glucose in Normal, Diabetic induced and diabetic treated rats.

Parameter Mean initial | Mean final Body Mean weight .
Body Weight(g) | Weight(g) Gain(G1)/Loss(L])g Fasting Blood Glucose(mg/d)
Initial Final(after 2 wks)

Group | 213.5649.42 218.0648.36 5.091 68.34+1.31 78.6546.54
Group Il 226.8348.16 204.5449.89 22.291™ 221.66+11.82™" | 214.59+9.64***
Group 111 211.5449.37 219.6248.27 8.081 204.58+9.28*** | 163.62+2.64*%®
Group IV 204.55+8.36 209.31+7.84 4.761 198.68+7.36*** | 138.12+5.89%00
Group V 208.1649.27 214.2849.66 6.127 198.16+7.58*** | 108.31+5.66%0
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Each Value is SEM of 5 animal:™ p<0.05 comparison with Normal Control vs Diabetic and Drug treated: *p<0.05;**p<0.01;

***p<0.001;ns- Not Significant
Blood glucose and the other parameters levels of
diabetic rats

Table.2 shows the levels of blood glucose, serum
insulin, urea, creatinine and glycosylated haemoglo
bin of normal,diabetic control and drug treated rats.
There was a significant (p<0.001) increase in
blood glucose level in alloxan induced diabetic rats
(Group.1l) when compared with normal rats
(Group.I).The administration of whole plant extract
of S.portulacastrum(Group.lll and 1V) and glibencla
mide(GroupV)tends to bring the parameters (p<0.05)
towards the normal. Serum insulin level of diabetic

a-p<0.05 Diabetic Control vs Drug treated;b-p<0.05 comparison with intial vs final

control group was significantly (p<0.001) decreased
when compared to normal control group (Group.1).Th
e plant extract and glibenclamide group of

diabetic rats significantly (p<0.05; p<0.01) increased
insulin. A significantly elevation in urea and
creatinine was observed in alloxan induced diabetic
rats when compared to control rats.

The S.portulacastrumextracts were admistered orally
to diabetic rats for 14 days reversed the urea and
creatinine levels to near normal

The S.portulacastrum whole plant and glibenclamide
(p<0.05; p<0.001) reduced HbA;C.

Table 2: Effect of methanol extracts of Sesuvium portulacastrum on the Serum Insulin, Glucose, Urea,
Creatinine and Glycosylated Haemoglobin level of Normal, Diabetic induced and diabetic treated rats.

Parameter Creatinine Glycosylated Hb
Insulin(m/ml) Glucose (mg/dl) | Urea (mg/dl) (mg/dl

Group | 16.23+1.94 81.23+1.64 13.28+0.67 0.63+0.04 4.34+0.03

Group Il 7.84+1.31™ 224.88+8.93™ 24.67+1.22" 2.98+0.07™ 11.84+1.23™

Group Il 9.54+1.84" 163.84+6.36™ 20.16+1.08" 1.81+0.03" 10.29+0.94"

Group IV 11.98+1.22" 144.67+2.16™ 17.28+0.84" 1.14+0.02"2 8.13+0.54™

Group V 15.27+1.93" 03.54+3.54% 15.18+0.78° 0.93+0.07% 5.81+.013%

Each Value is SEM of 5 animal:* p<0.05 "p<0.001. Comparison made between Normal Control and Diabetic
control and Drug treated group. 2p<0.05;%® p<0.01- Comparison made between Diabetic Control and Drug treated

group.
Biochemical parameters levels in diabetic rats

The decreased total protein, albumin and globulin
levels were noticed in diabetic control rats (Group 1)
(Table.3). The administration of S.portulacastrum

Whole plant extract 150 and 300mg/mg and
glibenclamide significant (p<0.05) increased total
protein, albumin and globulin compared to diabetic

Also, the SGPT,SGOT and ALP levels were elivated
in alloxan induced diabetic rats compared to control
rats.

Oral administration of S.portulacastrum whole plant
extract 300mg/kg and glibenclamide treatment
reduced above parameters compare to diabetic
control rats.

control rats

Table 3: Effect of methanol extracts of Sesuvium portulacastrum on the Serum protein, Albumin, Globulin, SGOT, SGPT
and ALP level of Normal, Diabetic induced and diabetic treated rats.

Parameter

Protein(g/dl) Albumin (g/dl) | Globulin (g/dl) | SGPT (w1) SGOT(W1) ALP(u/1)
Group | 9.16+1.13 4.83+0.14 4.28+0.31 13.22+0.67 19.36+0.13 213.16+6.93
Group Il 6.04+0.81" 4.16+0.24 1.88+0.65™ 31.62+1.39™ 34.22+0.98" 263.93+11.96"
Group Il 7.36+0.65 4.11+0.16 3.25+0.11 27.14+1.13 23.84+1.22 235.84+8.46
Group IV 7.13+0.63 4.84+0.38 2.29+0.13 26.84+0.93 15.62+1.93 229.56+9.19
Group V 8.68+0.16° 5.08+0.39° 3.60+0.16° 15.93+0.81 17.16+0.172 194.51+6.73°

Each Value is SEM of 5 animal. * p<0.05. Comparison made between Normal Control and Diabetic control and Drug treated
group. #p <0.05; Comparison made between Diabetic Control and Drug treated group.

Table 4: Effect of methanol extracts of Sesuvium portulacastrum on the Serum Lipid profile of Normal, Diabetic induced
and diabetic treated rats.

Parameter TC(mg/dl) TG (mg/dl) LDL-C (mg/dl) | VLDL (mg/dl) | HDL(mg/dl) PL(mg/dl)
Group | 128.55+4.83 112.84+2.93 34.63+1.21 22.56+1.34 71.36+2.16 182.4043.54
Group Il 184.6545.95™" 166.28+2.15™ 21.84+1.05" 33.25+1.87" 129.56+2.87™ 232.33+4.76™
Group 111 162.13+3.73" 158.13+2.84™ 26.33£1.16 31.62+1.22" 104.18+2.13" 212.29+2.12"
Group IV 130.89+4.66™ 124.83+3.11% 30.88+1.84° 24.96+1.08™ 86.05+1.34° 194.28+3.02%
Group V 133.94+3.29% 124.63+2.56 31.14+1.24% 24.92+1.23° 77.88+1.48° 187.2041.47%

Each Value is SEM of 5 animal. ~ p<0.05; “"p<0.01 Comparison made between Normal Control and Diabetic control and Drug
treated group. 2p <0.05; #¥p<0.01- Comparison made between Diabetic Control and Drug treated group.
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Lipid profiles

Table — 4 shows the levels of TC,TG,LDL-
C,VLDL-CHDL-C AND PL in the serum of
diabetic rats showed significantly (p<0.05)
increased serum lipid profiles except HDL-C, when
compared with normal rats. The methanol extract of
S.portulacastrum whole plant treated rats showed a
significant (p<0.05) decrease in the content of lipid
profiles when compared with diabetic induced rats.
Similarly HDL-C level decreased in alloxan induced
diabetic rats when compared with normal rats. The
administration of methanol extract of
S.portulacastrum whole plant and glibenclamide to
the diabetic rats, HDL-C level found to be restored to
normal.

DISCUSSION:

Alloxan is widely used for the induction of diabetes
mellitus in experimental animals. It is postulated to
induce diabetes by degeneration and necrosis of -
cells of the islets of Langerhans of pancreas, which
leads to reduction in insulin release[30]. It has been
reported that using medicinal plant extract to treat
alloxan induced diabetic rats result in activation of -
cells and insulinogenic effects [31]. S.portulacastrum
whole plant may also have brought about
hypoglycemic action through stimulation of surviving
B-cells islets of langherhans to release more insulin.
This was clearly evidenced by the increased levels of
plasma insulin in diabetic rats treated with
S.portulacastrum . Since the percentage fall in
plasma glucose levels was different in models with
varying intensity of hyperglycemia, it implies that the
antihyperglycemic effect of that plant is dependent on
the dosage of diabetogenic agent, which in turn leads
to B- cells destruction [32]. A number of other
plants have also been observed to exert hypoglycemic
activity through insulin release stimulatory effects
[33,34,35] . In diabetes, elevated levels of serum urea
and creatinine are observed which may be due to
renal damage caused by abnormal glucose regulation
or elevated glucose and glycosylated protein tissue
levels [36]. In present study, significant increase in
serum urea and creatinine levels were observed in
diabetic rats compared to normal control rats which
indicate impaired renal function in diabetic rats. The
treatment with methanol extract of S.portulacastrum
lowered the above parameters significantly compared
to diabetic control rats and it showed protective effect
of methanol extract of S.portulacastrum on the
kidneys. In diabetes, HbA1C is considered as a
diagnostic marker and helps to know about degree of
protein glycation, long-term blood sugar level and
correlation of diabetes associated complications
[37,38]. Glycosylated haemoglobin has been found to
be increased over a long period of time in diabetes.

Sheela .D and Uthayakumari K

ISSN 2349-7750

During diabetes, the excess of glucose present in
blood reacts with haemoglobin to form glycosylated
haemoglobin[39]. The rate of glycation is
proportional to the concentration of blood glucose. In
present study, alloxan induced diabetic rats showed
significant increase (p<0.01) glycosylated
haemoglobin (HbAL1C) level compared with normal
rats. The methanol extract of S.portulacastrum whole
plant treated rats showed a significant decrease
(p<0.05) in the content of glycosylated haemoglobin
that could be due to an improvement in glycemic
status.

Elevation of serum biomarker enzymes such as
SGOT, SGPT and ALP was observed in diabetic rats
indicating impaired liver function, which is obviously
due to hepatocellular necrosis. The decreased total
protein content in alloxan induced diabetic rats also
substantiated the hepatic damage by alloxan. Diabetic
complications such as increased gluconeogenesis and
ketogenesis may be due to elevated transaminase
activities [39]. The 14 days treatment with methanol
extract of S.portulacastrum whole plant restored all
the above mentioned hepatic biochemical parameters
towards the normal levels in a dose dependent
manner. The concentration of lipids, such as
cholesterol, TG, LDL-Cholesterol was significantly
increased, whereas HDL-Cholesterol was decreased
in the diabetic rats than normal rats. The impairment
of insulin secretion results in enhanced metabolism of
lipids from the adipose tissue to the plasma. A variety
of derangements in metabolic and regulatory
mechanisms, due to insulin deficiency, are
responsible for the observed accumulation of lipids.
Further it has been reported that diabetic rats treated
with insulin shows normalized lipid levels [40].
Diabetic rats treated with methanol extract of
S.portulacastrum whole plant and glibenclamide also
normalized lipid levels. Thus, the results indicate that
methanol extract of S.portulacastrum whole plant
also may possess insulin like action by virture of the
ability to lower the lipid levels. These results are
similar to earlier reports observed with the other plant
[41].

CONCLUSION:

The preliminary investigation on the antidiabetic
efficacy of methanol extract of S.portulacastrum
whole plant will be significant to proceed further in
this path for the isolation of active principles
responsible for antidiabetic activity. The present
study emphasizes that the methanol extract has more
antidiabetic effect than aqueous extract and it
contains potent and safe antihyperglycemic principles
unlike synthetic drugs. Further studies will be carried
out to elucidate the exact mechanism of action of
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methanol extract of S.portulacastrum whole plant on
diabetes and its antiperoxidative effect.
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