Academic Sciences
ISSN- 0975-1491

International Journal of Pharmacy and Pharmaceutical Sciences

Vol 6, Issue 1, 2014

Research Article

HEPATOPROTECTIVE AND ANTIDIABETIC EFFECT OF METHANOL EXTRACT OF CARALLUMA
FIMBRIATA IN STREPTATOZOCIN INDUCED DIABETIC ALBINO RATS

*LATHA S, *RAJARAM K, #SURESH KUMAR P

Department of Biotechnology, Bharathidasan Institute of Technology, Anna University, Tiruchirappalli 620024, Tamil nadu, India.
Email: latha.26muthu@gmail.com; biorajaram@gmail.com

Received: 11 Nov 2013, Revised and Accepted: 10 Dec 2013

ABSTRACT

Objective: Effect of methanol extract of Caralluma fimbriata (MCF) on streptatozocin (STZ) 50 mg/kg b.w. induced diabetic rats was studied.
Methods: Oral administration of methanol extract of Caralluma fimbriata (MCF) to diabetic rats at a dose of 100 and 200 mg/kg body weight
resulted in a significant reduction in blood glucose in STZ induced diabetic rats at different treatment period (0thday, 7thday, 14t day and 21st day).
Results: The MCF treated diabetic rats were significantly recovered from hepatotoxicity, diabetic and renal toxicity by analyzing the factors such as,
body weight, Glycosylated hemoglobin, Plasma insulin, Total protein, SGOT, SGPT and ALP. Further the histopathology results of MCF treated rats
also confirmed the significant recovery of liver and kidney destruction. Conclusion: Our study reveals the therapeutic effect of MCF for diabetes and

its related complications.
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INTRODUCTION

Diabetes mellitus is a metabolic disease characterized by increased
blood glucose levels, resulting from inadequate or absence of
pancreatic insulin. It is estimated that 3% of the world’s population
have diabetes and the prevalence is expected to double by the year
2025 to 6.3% according to WHO [1,2]. As the prevalence of this disease
increases, there is a need to look for more efficient drugs with fewer
side effects. A wide variety of pharmacological drugs are being used
for Diabetes’ treatment. However currently available drugs may lead
to obesity and hyperandrogenemia while reducing blood glucose.

Traditional medicinal plants are used throughout the world for the
treatment of Diabetes mellitus, because the plants are considered to
be less toxic, low cost and free from side effects than the synthetic
medicines [3]. Most of the medicinal plants are sufficiently validated
for their therapeutic efficiency [4]. Therefore investigation of drugs
from traditional medicinal plants has become more important.
Several such herbs have shown antidiabetic activity when assessed
using presently available experimental techniques [5-8].

Caralluma fimbriata is an endemic, succulent cactus and wild
medicinal plant in the family Apocynaceae, growing in dry places,
used by tribal Indians to suppress hunger and enhance endurance. It
has been used as chutneys, pickles and vegetable for many centuries
[9]. C. fimbriata reported for appetite control, antiobesogenoic and
other metabolic regulations [10]. In this study, we made an attempt
to evaluate the hepatoprotective activity of C. fimbriata along with
antidiabetic effect in Streptozotocin induced diabetic rats.

MATERIALS AND METHODS
Plant collection and Authentication

Caralluma fimbriata was collected from Pudhukkottai, Tamil Nadu and
authenticated (No. BSI/SRC/5/23/09-10/Tech.-1569) by Botanical
survey of India (BSI), Southern Circle, Coimbatore, Tamil Nadu, India.

Preparation of methanol extract of Caralluma fimbriata (MCF)

The whole parts of Caralluma fimbriata were washed in tap water and
powder after drying in blotted paper. The powdered material (100 g) of
the plant was extracted with methanol in a soxhlet extractor and the
methanol extract was dried in Rotary evaporator (Yamato, Japan).

Animals

Adult male albino rats of Wistar strain weighing approximately 150-
200 g were procured from Tamil University, Thanjavur. They were
acclimatized to animal house conditions, fed with standard rat feed
supplied by Hindusthan Lever Ltd. Bangalore. All the animal

experiments were conducted according to the ethical norms
approved by the Institutional ethical committee of PRIST University,
Tamil Nadu, India (Ref.: IAEC/Ph.D1/2011-12).

Induction of experimental diabetes

The animals were fasted overnight and then prepared diabetic by a
single intraperitoneal injection of Streptozotocin (50 mg/kg body
weight). Streptozotocin was prepared just prior to injection in 0.1 N
cold sterile sodium citrate buffers [11]. The animals were allowed to
drink 5% glucose solution overnight to overcome the drug induced
hypoglycemia. Control rats were injected with citrate buffer alone.

Three days after Streptozotocin injection, plasma blood glucose level
of each animal was determined. After the development of diabetes, the
rats with moderate diabetes having glycosuria and hyperglycemia
were considered as diabetic and used for the drug treatment.

Experimental design

In the experiment, the rats were divided into 5 groups for the
evaluation of histopathological and biochemical parameters with six
animals in each group.

Group I: Normal control rats.
Group II: Diabetic control rats

Group III: Diabetic rats given MCF (100 mg/kg b.w./Rat/day) for 21
days.

Group IV: Diabetic rats given MCF (200 mg/kg b.w./Rat/day) for 21
days.

Group V: Diabetic rats given Glibenclamide (600 pg/kg
b.w./Rat/day) for 21 days.

Every 7 days the body weight and blood glucose were monitored
and after 21 days of treatment, the rats were sacrificed by cervical
dislocation. Blood glucose was determined by the method [12] using
ortho toludine reagent. Serum separated from blood of each animal
and analyzed the biochemical parameters such as, Glycosylated
hemoglobin [13], Plasma insulin (Boehringer-Mannheim Kkit), total
protein [14], SGOT [15], SGPT [15] and ALP [16]. The liver and
kidney were collected in ice cold containers containing 10%
formaldehyde for histopathological analysis.

Statistical Analysis

Results were expressed as means+SD and the difference between the
groups were tested by one-way analysis of variance (ANOVA) followed
by the Student-Newman-Keuls test using the software “GraphPad
Instat”. The p<0.05 were considered as statistically significant.
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RESULTS

Administration of STZ results in a significant increase in blood
glucose level and also reduces the body weight. However, after the
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treatment of diabetic rats with 100mg/kg b.w and 200mg/kg b.w of
MCF for 21 days, the blood glucose level significantly decreases and
body weight increases compared with the levels of untreated
diabetic rats as shown in Table 1 & Table 2.

Table 1: Effect of MCF on body weight in STZ-induced diabetic rats

Groups Body weight (g/day)

0 days 7th day 14t day 21stday
Group | 156.17+4.21 156.50+4.19 160.5+10.93 163.17+12.61
Group II 147.33+3.63# 136.67+8.55# 136.12+11.34# 133.83+10.40#
Group III 152.83+2.12" 153.10+8.02" 153.77+9.65" 153.4 £13.12"
Group IV 154.02+3.54" 155.83+11.56" 158.44+8.45" 160.57+7.62
Group V 156.65+2.43" 157.53+7.43" 157.94+6.73" 158.83+13.83"
Results are expressed as mean+SD; n=6; *and #=p<0.05

Table 2: Effect of MCF on plasma glucose levels in STZ-induced diabetic rats

Groups Plasma glucose levels (mg/dl)

0 day 7t day 14t day 21stday
Group I 84.91+6.62 88.22+6.27 80.60£6.75 84.54+6.63
Group II 185.38+7.44## 217.36x9.47## 243.32+11.30%# 267.51+9.76#*
Group III 182.53+13.42N8 149.74+8.26™ 138.63+12.41™ 125.31+10.72"
Group IV 181.75+14.63Ns 145.21+6.68™ 133.04+4.45" 121.82+8.95™
Group V 183.82+13.15N8 134.56+6.82" 123.32+8.83" 119.22+8.34™

Results are expressed as mean+SD; n=6; *“and ##=p<0.0001; =Not Significant

Serum insulin level was decreased significantly in untreated
diabetic rats compared with control rats (p< 0.0001). Treatment
with 100mg/kg b.w and 200mg/kg b.w of MCF for 21 days
increases the serum insulin levels comparatively. MCF
administration results in the restoration of biochemical

parameters to normal levels. There is a significant increase in
glycosylated hemoglobin and decrease in protein levels in
diabetic rats when compared to normal rats. Administration of
Glibenclamide (600 pg/kg b.w./day/rat) to diabetic rats revert
back the levels to normal conditions (Table 3).

Table 3: Effect of MCF on glycosylated hemoglobin, plasma insulin levels and total protein in STZ-induced diabetic rats

Groups Glycosylated hemoglobin Plasma insulin (pU/ml) Total protein (g/dL)
(% total Hb)

Group I 0.41+0.05 18.35+1.11 8.23+x0.41

Group II 0.83+0.03## 6.39+1.82## 3.35+0.62##

Group III 0.48+0.05™ 11.03+2.59° 6.03+0.32™

Group IV 0.360.07" 13.99+1.43" 6.83+0.58™

Group V 0.52+0.03™ 12.16+1.42" 7.56+0.45"

Results are expressed as mean+SD; n=6; *“and ##=p<0.0001; *=p<0.05

Serum transaminases SGOT, SGPT and ALP levels were
significantly increased in the diabetic control rats. After
treatment with 100mg/kg b.w, 200mg/kg b.w of MCF and

Glibenclamide (600 pg/kg b.w./day/rat), the serum
transaminases level was brought back to almost normal levels
(Table 4).

Table 4: Effect of MCF on SGOT, SGPT, and ALP in STZ-induced diabetic rats

Groups SGOT(U/L) SGPT(U/L) ALP(U/L)
Group I 63.45 £ 4.65 4838 £2.12 56.22+7.24
Group II 128.53 + 7.14## 55.24 + 1.42## 88.47+4.864
Group I1I 65.83+ 4.97" 44.28 + 8.25" 73.06+3.18~
Group IV 67.24 £ 602" 46.81 £ 1.64° 68.22+2.18"
Group V 69.54 * 476" 47.95% 3.13* 65.834.87"

Results are expressed as mean+SD; n=6; *“and ##=p<0.0001; *=p<0.05

Histopathalogy studies of liver and kidney of MCF treated
diabetic rats

Histopathology of liver and kidney was studied in normal, diabetic
and treated groups. The normal histological liver section shows the

well arranged cells and clear central vein. In the diabetic group, it
shows the complete destruction of hepatocytes degeneration of
central vein, fatty degeneration and also shows the damaged
hepatocytes and various size vacuoles. Histopathological changes
are restored near to normal in the C. fimbriata treated group (Fig. 1).
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Fig. 1: Histopathological changes in liver of MCF treated diabetic rats

1. Normal histological section of rat liver

2.  Histological section of diabetic rat liver showing destruction of hepatocytes & various vacuoles
3. Histopathological changes are restored near to normal in the MCF (200mg/kg b.w.) treated group

The normal kidney section shows the well arranged cells. The
glomerular basement membrane is compact. Diabetic groups
showed that the endocytic vacuoles as characteristically seen in the

proximal tubules and the thickening of the glomerular basement
with glomerulosclerosis. The damage is recovered with the
treatment of Caralluma fimbriata (Fig. 2).

Fig. 2: Histopathological changes in kidney of MCF treated diabetic rats

=

Normal histological section of rat kidney

N

Histological section of diabetic rat kidney showing damaged cells & various size vacuoles

3.  Histopathological changes are restored near to normal in the treated (200mg/kg b.w.) group of C.fimbriata

DISCUSSION

Diabetes Mellitus is a metabolic disorder characterized by a loss of
glucose homeostatis with the disturbance of carbohydrates, fat,
protein metabolism resulting from defects in insulin [17]. In our
study, diabetes was induced in rats by single intraperitoneal
injection of STZ (50mg/kg b.w) and the hepatoprotective,
antidiabetic activity of MCF was determined.

Treatment of Diabetes mellitus with oral hypoglycemic agents like
sulphonylurea and biguanide is associated with severe adverse
effects [18]. Therefore, herbal drugs are gaining importance in the
treatment of various diseases. The administration of STZ to the
normal rats results in the destruction of beta cells of Islets of
Langerhans and malfunctioning of the pancreas. This results in the
diabetic condition leading to the increase in the blood glucose
levels and decreased body weight in the untreated diabetic rats.
Due to the action of STZ, the beta cells undergo destruction of
necrosis [19]. The elevation of blood glucose in STZ induced
diabetic rats may be due to lower levels of plasma insulin [20]. We
observed a significant reduction of blood glucose in MCF and
glibenclamide treated diabetic rats was compared to diabetic
control. This is due to the pancreatic secretion insulin from beta
cells of the Islets of Langerhans. Increased insulin levels in MCF
treated rats showed the possible mechanism of glucose uptake.
The obtained result is similar to Caralluma edulis [21], Calocybe

indicia [22], Helianthus annuus [23], Swertia chirayita,
Andrographis paniculata [24] and Xanthosoma sagittifolium [25]
treated diabetic rats.

The blood glucose level was estimated in both normal and STZ
induced diabetic rats. After treatment with STZ, the fasting blood
glucose level was significantly increased in the range of 100-
200mg/dl and it was significantly (p< 0.05) reduced by 14 days
treatment with MCF. On the progression of treatment with MCF,
fasting blood glucose reduced from 7% day (Table.2). In
streptozotocin induced diabetic rats, MCF treatment significantly
(p<0.05) increased the body weight and reduced plasma glucose
levels. The results showed that the decreased postprandial glucose
in animals may be correlated with decreased gluconeogenic activity
[26]. So, this may be the reason for the increased body weight in
MCF treated rats [27]. Serum transaminases are responsible for
producing ketone bodies from amino acids and produce increased
concentration of glucose levels [28]. Increase in SGOT and SGPT
results in increased glucose levels. After the treatment with MCF,
SGPT, SGOT levels was brought back to normal suggesting the
regeneration process. Similar results found in Xanthosoma
sagittifolium treated diabetic rats [25]. Reduction in ALP shows its
stability of biliary function against the damage caused by STZ.
Histopathogical studies of liver and kidney in diabetic and treated
groups are determined to show the protective action of the MCF.
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CONCLUSION

The methanolic extract of Caralluma fimbriata significantly
controlled the diabetic condition including oxidative stress in liver
and kidney. Further investigations regarding the synergistic activity
of the extract and phytochemical isolation are in the process.
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