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ABSTRACT
Objective: The purpose of the study is to evaluate the anti-diabetic effect of the ethanolic extract of root of Crataeva magna Lour., on streptozotocininduced diabetic rats.

Methods: Streptozotocin (45 mg/kg) was used to induce the diabetes mellitus in rats. Afterward, the diabetic rats will be divided into four
groups Group I rats served as diabetic control rats, Group II rats were induced diabetes and treated with standard drug through oral intragastric tube,
Group III and Group IV were treated with ethanolic extract (200 and 400 mg/kg). Glibenclamide as reference was to evaluate the effect of the extract.
Results: The administration of extract decreased the fasting blood glucose and body weight as well as increased level of total cholesterol and
triglycerides which and decreased and HDL level. SGPT and SGOT level were significantly reduced in treatment group. Blood urea and creatinine were
a significant difference in blood urea and creatinine.

Conclusion: The extract of C.magna Lour. exhibited significant anti-diabetic activity evident from blood glucose level, body weight, serum cholesterol
profile, SGOT, SGPT, serum creatinine, and serum urea level.
Keywords: Crataeva magna, Root, In vivo, Acute toxicity, Anti-diabetic, Biochemical parameters.
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INTRODUCTION

Diabetes mellitus (DM) is an endocrine disorder characterized by
hyperglycemia is associated with disturbances of carbohydrate, fat,
and protein metabolism resulting from defects in insulin secretion,
insulin action, or both [1]. It is a heterogeneous disorder. The central
disturbance in DM is an abnormality in insulin production or action or
both [2]. In Greek medicine diabetes means “A melting of the flesh and
limbs into urine. The patients never stop making water but the flow is
incessant, their mouth becomes parched and their body dry” [3].

Crataeva magna (C. magna) belonging to family Capparidaceae is a
multipurpose tree that is also used to increase appetite and for the
treatment of various diseases such as rheumatism and nephrotoxicity,
arthritis, and urinary disorders. It is a small wild or cultivated tree
native to India, China, Bangladesh, Sri Lanka, Burma, Thailand,
Cambodia, Laos, Indonesia, and Malaysia. C. magna is a small tree with
a much branched head is found to be distributed mainly in the warmer
(tropical) parts of the world. In folk medicine, its stem pith in the tribal
peoples of Kandhamal district of Orissa known as Eastern Ghats of
India that the bark is used for lactation after child birth, treat urinary
disorder, kidney bladder stones, fever, vomiting, and gastric irritation.
Leaves are deciduous three foliolate, petioles 3.8–7.6 cm long; leaflets
5–15 ovate, lanceolate or obovate, acute or acuminate, attenuate at the
base, entire, glabrous on both surfaces, and pale beneath [4].
METHODS

Plant collection and identification
Dried entire root of Crataeva magna Lour. was collected from the forest
around Kutralam hills, Tirunelveli District, Tamil Nadu (India), in the
month of October. It was authenticated by Prof. V. Chelladurai, Research
Officer-Botany (Scientist-C) (Rtd), Central Council for Research in
Ayurveda and Siddha, Palayamkottai, Tirunelveli District, Tamil Nadu,
Govt. of India.

Preparation of plant extract
The powdered plant material (50g) was extracted by hot continuous
Soxhlet extraction method. The plant material was extracted with
ethanol (99.9% v/v), 500 ml for 2 days in a percolator.

Procedure
Weighed about 50 g of dried powdered root and transferred into
thimble for packing. While packing, the content was wetted with
ethanol and then poured until the siphon tube was filled. A piece
of porcelain was added into the round bottom flask to avoid
bumping effect. It is a process of continuous extraction method in
which the solvent can be circulated through the extractor several
times. The vapors from the solvent are taken to the condenser
and the condensed liquid is returned to the extract for continuous
extraction. The extract was concentrated by using a rotary
evaporator and subjected to freeze drying in a lyophilizer till dry
powder was obtained.
In vivo anti-diabetic study
Experimental animals
The present study was conducted as per CPCSEA/IAEC approval
no:1917/ReBi/S/16/CPCSEA/25.10.2016 and 7/AEL/IAEC/MMC,
Date:12.9.2017. The Wistar rats used for this study were procured from
Animal Experimental Laboratory, Madras Medical College, Chennai-03,
India.
Toxicity study

Acute toxicity study was designed as per the OECD guidelines (423).

In vivo anti-diabetic evaluation
The anti-diabetic activity of Crataeva magnaLour. was evaluated
in diabetic Wistar rats. Diabetes was induced by intra-peritoneal
injection of streptozotocin (45 mg/kg body weight) kept for 48 h. The
anti-diabetic effect of plant extract was compared with Standard drug
Glibenclamide.
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Induction of diabetes
Rats were rendered diabetic by a single intra-peritoneal injection of
freshly prepared STZ (45 mg/kg body weight) in 0.1 M citrate buffer
(pH 4.5) in the volume of 1 ml/kg body weight using sterile 25G needle.
Diabetes was identified in rats by moderate polydipsia and marked
polyuria. After 48 hours of STZ administration, blood glucose levels
were estimated in rats following overnight fasting. Rats with a blood
glucose level ranging between 200 and 300 mg/dl were considered
diabetic and used for the experiments.

Experimental design
The animals were divided into four groups of six animals each. Group I
rats served as diabetic rats, Group II rats were induced diabetes and
treated with standard drug glibenclamide (2 mg/kg body weight)
through oral intragastric tube, Group III animals were induced diabetes
and treated with ethanolic root extract of C. magna (200mg/kg body
weight), and Group IV rats were treated with ethanolic root extract
of C. magna only 400 mg/kg body weight. The extract was given daily
through oral gastric tube for a period of 30 days.

The fasting glucose and body weight of all animals were recorded at the
beginning of the study. The blood glucose was checked by one-touch
glucometer throughout the study in the experiments, 24 rats were
divided into four groups of six animals each.
Group I:	Streptozotocin (45mg/kg.i.p) induced diabetic control rats
received 5% CMC.
Group II:	STZ-induced diabetic rats received Standard Glibenclamide
2mg/kg p.o for 30 days
Group III:	STZ-induced diabetic rats received 200mg/kg ethanolic extract
of Crataeva magna Lour. for 30 days.
Group IV:	STZ-induced diabetic rats received 400mg/kg ethanolic extract
of Crataevamagna Lour. for 30 days.
All rats body weight was measured before the induction of diabetes and
on 1, 15, and 30 days of treatment. Blood glucose level was measured
on 1st, 15th, and 30th days of the study period by tail tip cutting method.
At the end of the experiment on 30th day, 2 ml of blood was collected by
retro-orbital bleeding from all animals under anesthesia for estimation
of biochemical parameters [5].

Biochemical parameters
The blood samples were centrifuged at 3000 rpm for 5 min using REMI
(412 LAG) cooling centrifuge. The serum was kept at –80°C until analyzed.
Levels of total cholesterol [6], triglycerides (TGL) [7] and HDL [8], Serum
Glutamate Oxaloacetic Transaminase (SGOT) [9], Serum Glutamate
Pyruvic Transaminase (SGPT) [10], Serum creatinine [11], and urea [12]
were determined with an analytical instrument (Hitachi 911, Japan).
Statistical analysis
The values were represented as Mean±SEM. Data were analyzed using
one-way ANOVA followed by Dunnett’s test for the comparison of
means. The statistical tool applied for the analysis was GraphPad prism
software version 7.3. P values ˂ 0.05 were considered to be significant.
RESULTS
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Diabetic induced rats showed significant reduction in body weight.
After the administration of Crataeva magna Lour., root extracts (200
and 400 mg/kg.p.o) and Glibenclamide (2mg/kg.p.o) to the diabetic rats
restored the changes in the body weight (Table 2 and Fig. 2).
The increased level of total cholesterol and triglycerides which
were decreased and HDL level was increased significantly, after
the treatment of glibenclamide and ethanolic extract of root of
Crataeva magna Lour., (Table 3 and Fig. 3). The SGOT and SGPT level
were significantly reduced in the treatment groups (Table 4 and

Fig. 1: Graphical representation of mean blood glucose level

Fig. 2: Graphical representation of effect on body weight

Fig. 3: Graphical representation of effect on lipid profile levels

Toxicity study
Acute toxicity study revealed that the Ethanolic extract of root of
Crataeva magna Lour., was relatively nontoxic up to 2000 mg/kg/b.w,
p.o indirectly pronouncing safety profile of the extract.
DISCUSSION

In the present study, after the administration of extract (200 and
400 mg/kg), the fall in fasting blood glucose was evident at the end. Fall
in fasting blood glucose levels was progressively noticed till the end of the
study. When the reduction of blood glucose levels with 200 mg/kg and
400 mg/kg was compared, there was a statistically significant reduction
in blood glucose levels (p<0.0001) exhibited with 400 mg/kg of the
Ethanolic root extract of Crataeva magna Lour. (Table 1 and Fig. 1).

Fig. 4: The graphical representation of SGOT levels
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Table 1: Estimation of whole blood glucose level
Group
I
II
III
IV

Treatment

Whole blood glucose (mg/dl)

Diabetic control STZ (45 mg/kg)
Glibenclamide (2 mg/kg)
Crataeva magna L, extract 200 mg/kg
Crataeva magna L, extract 400 mg/kg

Normal (before induction)

1st day

15th day

30th day

92.33±2.18
93.33±2.76
92.33±2.41
88.16±2.84

229.33±5.94
223.33±11.60ns
218.83±6.39ns
230.33±7.06ns

273.16±6.70
190.83±7.11****
180.66±7.10****
175.33±5.02****

323.83±5.89
119.5±3.54****
123.16±3.73****
104.50±1.64****

The values are expressed as mean±SEM (n=6). The data’s were analysed by using one‑way ANOVA followed by Dunnett’s multiple comparison. P values ****p≤0.0001,
***p≤0.001, **p≤0.01, *p≤0.1, NSp˃0.05 compared with disease control.

Table 2: Estimation of body weight

Group
I
II
III
IV

Treatment

Average body weight (g)

Diabetic control STZ (45 mg/kg)
Glibenclamide (2 mg/kg)
Crataeva magna L extract 200 mg/kg
Crataeva magna L extract 400 mg/kg

Normal

1st Day

15th Day

30th Day

198.6±1.42
202±2.92
201.3±1.8
208±2.30

195.3±1.97
200.33±2.80ns
199±1.91ns
206±2.30**

178±3.30
192.33±3.55**
190.33±1.08**
197.66±1.81***

167.66±1.96
185±3.21***
182.66±1.68*
190.66±1.60***

Table 3: Estimation of serum lipid profile
Group

Treatment

Cholesterol

Triglycerides

HDL

I
II
III
IV

Diabetic control STZ (45 mg/kg)
Glibenclamide (5 mg/kg)
Crataeva magna Lour., extract (200mg/kg)
Crataeva magna Lour., extract (400mg/kg)

268.85±2.48
120.24±0.87****
128.11±1.23****
113.64±1.08****

244.71±4.99
97.60±0.64****
100.60±1.13****
96.49±0.61****

18.08±0.55
28.88±0.57****
22.39±0.41****
24.53±0.36****

Table 4: Estimation of serum SGPT, SGOT, urea and creatinine
Group

Treatment

SGPT (U/ml)

SGOT (U/ml)

UREA (mg/dL)

CREATININE (mg/dL)

I
II
III
IV

Diabetic control
Glibenclamide (2 mg/kg)
Crataeva magna Lour., (200 mg/kg)
Crataeva magna Lour., (400 mg/kg)

106.64±0.75
82.73±0.76****
87.33±0.72****
81.77±0.66****

201.32±0.90
151.73±1.19****
161.05±1.46****
152.40±0.96****

51.11±0.56
43.64±0.73****
41.57±0.50****
41.23±0.52****

1.45±0.02
0.72±0.01****
0.94±0.005***
0.87±0.17**

The values are expressed as mean±SEM, n=6. The data’s were analyzed using one‑way ANOVA followed by Dunnett’s multiple comparison. p values ****p≤0.0001,
***p≤0.001, **p≤0.01, *p≤0.1, NSp˃0.05 compared with disease control

Fig. 5: The graphical representation of SGPT level
Figs. 4 and 5). Moreover, SGOT and SGPT levels also act as indicators
of liver function and restoration of these parameters to normal levels
indicate normal functioning of liver.

Blood urea and creatinine were elevated in Group I (Diabetic
control). When comparing the Groups II, III, and IV with Group I,
there was a significant difference in blood urea and creatinine
(Table 4 and Figs. 6 and 7). This shows that in the groups which
received Crataeva magna Lour., ethanolic root extract there was

Fig. 6: The graphical representation of serum urea levels

no significant increase in urea and creatinine levels. The data of
this present studies may suggested that ethanolic extract of root
of Crataeva magna Lour., has beneficial effects in management of
diabetes mellitus holding the hope for anti-diabetic drugs, based on
this extract in the near future.
44

Abirami and Manojkumar

Asian J Pharm Clin Res, Vol 15, Issue 6, 2022, 42-45

REFERENCES
1.
2.
3.
4.
5.
6.
Fig. 7: The graphical representation of serum creatinine level

7.

CONCLUSION
From the above findings, it was concluded that ethanolic extract of root
of Crataeva magna Lour. possess antidiabetic activity. The mechanism
by which it elucidates its anti-diabetic potential has to be determined.
AUTHOR’S CONTRIBUTION

All the authors contributed equally in research.

8.

9.
10.

CONFLICT OF INTEREST

The authors are highly thankful to Dean, Madras Medical College and
Department of Pharmacology, College of Pharmacy, Madras Medical
College, Chennai -03, India, for providing laboratory facilities.
AUTHOR FUNDING

No funding received for the completion and publication of the article.

11.

12.

Satoskar RS, Rege N, Bhandarkar SD. Pharmacology and
Pharmacotherapeutics. 24th ed. London: Elsevier; 2015. p. 885.
Craig CR, Stitzel RE. Modern Pharmacology with Clinical
Applications. 6th ed. New Delhi: Wolters Kluwer India Pvt. Ltd.;
2012. p. 767.
Bennett PN, Brown MJ, Shrma P. Clinical Pharmacology. 11th ed.
London: Elsevier; 2012. p. 572.
Behera S, Behera B, Barik DP, Naik SK. Phytochemical analysis of the
leaf, flower, and bark of A medicinal plant, Crataeva magna (Lour.)
DC. Asian J Pharm Clin Res 2016;9:177-8.
Sangeetha MS, Priyanga S, Hemmalakshmi S, Devaki K. In vivo
antidiabetic potential of Cyclea peltata in streptozotocin-induceddiabetic rats. Asian J Pharm Clin Res 2015;8:103-8.
Dace JV. Biochemical Parameters: Practical Hematology. 6th ed.
London: Churchill Livingstone; 1985. p. 28.
Burtis CA, Ashwood ER. Tietz Biochemical Parameters: Textbook of
Clinical Chemistry. 2nd ed. Philadelphia, PA: Saunders WB Company;
1994. p. 1016-8.
National Committee for Clinical Laboratory Standards. User evaluation
Precision Performance of clinical chemistry Devices. NCCLS. New York:
National Committee for Clinical Laboratory Standards Publication; 1984.
Available from: http://www.thermo.com/eThermo/CMA/PDF/s/Product/
productPDF50918. [Last accessed on 2020 Dec 13].
Chernecky CC, Berger VJ. Laboratory Tests and Diagnostic Procedure.
4th ed. Philadelphia, PA: Saunders; 2004.
Brandstrup N, Kirk JE, Bruni C. The hexokinase and
phosphoglucoisomerase activities of aortic and pulmonary artery tissue
in individuals of various ages. J Gerontol 1957;12:166-71. doi: 10.1093/
geronj/12.2.166, PMID 13416554
Anderson WB, Nordlie RC. Glucose dehydrogenase activity
of yeast of glucose-6-phosphate dehydrogenase. I. Selective
stimulation bicarbonate, phosphate, by and sulphate. J Biol Chem
1968;7:1479-85.
King J. A routine method for estimation of lactate dehydrogenase
activity. J Med Lab Technol 1959;16:256-72.

45

