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ABSTRACT
The plant chloroxylon swietenia linn popularly known as Ceylon Satin
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wood as branched perennial herb (rutaceae) and distributed in
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peninsular India, Srilanka. It shows potential herbal remedy in the
treatment of chronic nebritis, cancer, diabetes, convulsions and
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jaundice. Though the plant is used for multiple purposes still proper
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pharmacognostic standardization as not been established for the leaves
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part. In microscopic studies it had revealed the presence of abundant
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xylem fibers and xylem vessels. The successive solvent extraction of
leaves showed the phytoconstituents like flavanoids, saponins,
glycosides, tannins and phenols. They were further confirmed by TLC

analysis. The TLC studies showed the presence of chemical constituents with colored spots
and Rf values. In Ova wound healing activity on fertilized egg was performed by making a
window of 1cm2 on fertilized eggs and sterile cellulose discs loaded with aqueous. The plant
extract had shown promising the results for anti-diabetic activity with glucose absorption
study method at 1000 mg/ml, glucose oxidized method 100 mg/ml and wound healing
activity by chorioallantoic membrane method at 600 mg/ml.
KEYWORDS: Diabetes, Wound healing, Flavonoids, Glucose absorption study, TLC.
INTRODUCTION
India possess a rich biodiversity of the medicinal plants that were still not explored
completely. The need for the novel pharmaceutical products from the plant has attained a
great interest in the present biomedical research due to potent source of natural antioxidant.
Chloroxylon swietenia is a medicinal plant that shows different types of pharmacological
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activities like antimicrobial, antioxidant, antidiarrheal, antidiabetic and wound healing. The
aim of this study was to evaluate the wound healing activity of extract from the leaves in
Chorioallantoic membrane (CAM) model was used as in vitro model and anti diabetic
activity done by glucose absorption study in vitro method.
The beneficial multiple activities like manipulating carbohydrate mechanism by various
mechanisms, preventing & restoring integrity, function of β-cells, insulin-releasing activity ,
improving glucose uptake utilization and the antioxidant properties present in medicinal
plants offer exciting opportunity to develop them in to novel therapeutics. The multifactorial
pathogenecity of diabetes demands multimodal therapeutic approach.
Thus future therapeutic strategies require the combination of various types of multiple agents.
Thus plant based herbal drugs and botanicals with free radical scavenging activity are
emerging as the primary components of holistic approaches to diabetes management.
Wound healing is the process of repair that follows injury to the skin and other soft tissues.
Following injury, an inflammatory response occurs and the cells below the dermis (the
deepest skin layer) begin to increase collagen (connective tissue) production. Later, the
epithelial tissue (the outer skin layer) is regenerated.
There are three stages to the process of wound healing: inflammation, proliferation and
remodeling. The proliferative phase is characterized by angiogenesis, collagen deposition,
epithelialisation and wound contraction. Current methods used to treat chronic wounds
include debridement, irrigation, antibiotics, tissue grafts and proteolytic enzymes, which
possess major drawbacks and unwanted side effects.
MATERIALS AND METHODS
Collection and authentification
Chloroxylon swietenia L commonly called as Ceylon Satinwood is a hard wood tree native to
South India and Srilanka. The plant was collected from the month of November from the
forest region of Thallaverappagudem region of Nalgonda district, Telangana. The plant
material was identified and authenticated by F.Shankara chary Professor, Department of
Botony, Womens Government Degree college, Nalgonda.
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Chemicals and reagent requirements
Petroleum ether, Chloroform, Ethylacetate, Iodine (Accord labs), Acetone (Universal labs),
phloroglucinol (Sigma aldrich), Glucose kit, other reagents used were of analytical grades
and obtained from various other commercial sources.
Collection of fertilized chick embryos
The fertilized eggs were provided by "Tirumala breeders (Pvt, Ltd)., Hanmakonda, Warangal
Dist., Telangana, India" and collected at "Tirumala breeders (P) Ltd., Vadaigudem,
Yadagirigutta, Nalgonda Dist., Telangana.
Equipment requirement
Soxhlet apparatus, heating mantle (Biotehnics), test tubes, china dishes, petri plate, TLC
plates, waterbath and thermometer (Omsons Hygrometer).
Extraction of plant material
The leaf powdered material was subjected to soxhalation using petroleum ether, chloroform,
ethyl acetate, ethanol and water by successive solvent extraction method based on the
increasing order of polarity of solvent. The yield of the extract was obtained 5.6% w/w. The
petroleum extract was screened for phytochemicals by using TLC. The obtained crude extract
was evaluated for antidiabetic activity by in vitro methods and wound healing by in vivo
method.
Thin Layer Chromatography (Tlc)
Thin layer chromatography is a separating technique used to separate the mixtures of
chemical constituents. It is the most basic method of confirming the presence of
phytochemical compounds. All the successive extracts (leaves of Chloroxylon swietenia) are
subjected to TLC and their profiles were noted.
Adsorbent

: Pre-coated Silica Gel GF

Detection

: UV Chamber short wave length (254nm) and long wavelength (365nm).

Extract

: ethanolic extract used.

TLC for glycosides
Adsorbent: Pre-coated Silica Gel GF254
Solvent system: Ethyl acetate: Methanol: Water (77: 15: 8)
Visualization: UV chamber
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TLC for tannins
Solvent system: Chloroform: Ethyl acetate: Acetic acid (6: 2: 2)
Visualization: UV chamber
TLC for flavonoids
Solvent system: Ethyl Acetate: Formic acid: Glacial Acetic acid: Water (6: 1: 1: 2)
Visualization: UV chamber
TLC for saponnins
Solvent system: Ethyl acetate: Ethanol: Water: Ammonia (65: 25: 9: 1)
Visualization: UV chamber
IN VITRO ANTI DIABETIC ACTIVITY
Procedure for glucose oxidase method
0.05 ml glucose solution of 20, 40, 60, 80, & 100 mg/dl was added with 0.05 ml of extract in
to different test tubes and incubated in dark for 4 hrs. Then 5 ml of glucose oxidize enzyme
was added to all the test tubes and kept for 30 minutes in dark room at 270C. Results were
spectrophotometrically recorded at 546nm. Concentration of glucose was measured by
following equation.
Concentration of glucose =Ak/Au X C
Where Ak= Absorbance of known (standard glucose),
Au = Absorbance of unknown (extracts of plants)
C = concentration of standard glucose.
Calculation of 50% Inhibitory Concentration (IC50)
% Inhibition = (Ac-As)/Ac X 100
Where Ac = Absorbance of the control
As = Absorbance of the sample
Glucose absorption study
Absorption is process by which a drug enters into the body fluids. Absorption involves
passage of drugs across cell membrane consists of lipids and proteins. They are highly
selective permeable barrier membrane lipids are relatively small molecules. They have both
hydrophilic and hydrophobic moiety. Proteins serve as pumps, gates, receptor, energy
transducer and enzymes.
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There is need to sacrifice the laboratory animals for performing in vitro absorption study.
However the goat ileum is a tissue that is easily available from slaughter house and no animal
no need to be scarified for the experimental purpose.
Goat ileum as an alternative research tool from laboratory animals for absorption study of
various pharmaceutical preparations.
Procedure
The fresh ileum of healthy, black, male goat was obtained from slaughter house keep in
ringer solution. The tissues were transported were under ice to the laboratory. The intestinal
contents were removed by washing with ringer solution and mesenteric residues were
dissected out.
About 4-5 cm of goat ileum was mounted in a student organ bath containing ringer solution.
Tissue was maintained at 30+/- 1 c, aerated with air and resting load 1% glucose solution was
prepared and inserted in ileum of goat by using syringe.
In the present study one end of intestine tied with silk thread and then 1% of glucose solution
is directly inserted into the intestine using syringe and other end tide with silk thread tightly.
So the glucose solution remained in the inner side of the intestine containing mucosal layer
(donor environment). The tissue was mounted in the inner organ bath (receiver environment)
containing ringers solution. In order to the assure cell survivality both the donor and receiver
environment are supplied by oxygen feed with help of aerator.
Immediate after placing the intestine bag containing glucose solution the initial zero reading
was taken afterward sample was withdrawn in interval of 30 minutes from receiver
environment in a fix (1 ml) volume and same volume was replaced with ringer solution to
maintain the constant volume of ringer solution in inner organ bath.
In ova angiogenetic activity
Chorioallantoic membrane (CAM) model was used as in vitro method. In this method
embryonated chicken eggs (9 days old) were selected and a small window (1 cm2) was made
in the shell. Through the window, a sterile disc of cellulose treated with control, 200 mg/ ml,
400 mg/ml, 600 mg/ml, of the aqueous extract of chloroxylon switenea was placed inside
triplicate sets of egg at the junction of two blood vessels. The window was resealed and the
eggs were incubated at 370C in a well humidified chamber for 72 hrs. The window was then
www.wjpr.net
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opened and growth new capillary blood vessels were observed and finally compared with
control eggs containing sterile discs without any extract of the plant.
RESULTS
Successive solvent extraction
Color, consistency and yield of successive extracts of leaf Chloroxylon swietenea Linn.
Extaracts
Petroleum ether
Chloroform
Ethyl acetate
Alcohol
Water

L
Color
Green
Greenish black
Greenish brown
Brown
Red

Consistency
Oily
Waxy
Waxy
Waxy
Dry

Yield % w/w
5.6
0.94
0.36
1.5
1.85

Thin layer chromatography (TLC)
Thin layer chromatography extract of leaf of Chloroxylon swietenia was found to be
phytoconstitutents like flavanoids, tannins, glycosides and saponins.
Solvent system
Ethylacetate: Formic acid:
Glacial acetic acid: water
(6:1:1:2)

Phytoconstituents
Flavanoids

Chloroform: Ethyl acetate:
Aceticacid (6 : 2 : 2)

Tannins

Ethylacetate: Methnol: Ethanol
(77:15:8)

Glycosides

Ethyl acetate: Ethanol: Water:
Ammonia
(65:25:9:1)

Saponins

Rf values
Spot 1 : 0.35
Spot 2 : 0.73
Spot 3 : 0.85
Spot 1: 0.15
Spot 2: 0.78
Spot 3: 0.86
Spot 4: 0.92
Spot 1: 0.31
Spot 2: 0.41
Spot 3: 0.84
Spot 4: 0.88
Spot 1: 0.37
Spot 2: 0.68
Spot 3: 0.82

Color of spot
White fluorescence

Bluish fluorescence

Whitish fluoresce

Whitish blue
fluorescence

Fig. 1: Chromatograms for flavonoids (UV long and short wavelength).

www.wjpr.net

Vol 7, Issue 3, 2018.

583

Nagaraju et al.

World Journal of Pharmaceutical Research

Fig. 2: Chromatograms for Glycosides (UV long and short wavelength).

Fig. 3: Chromatograms for Saponins (UV long and short wavelength).

Fig. 4: Chromatograms for Tannins (UV long and short wavelength).
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IN VITRO ANTI DIABETIC ACTIVITY OF EHANOLIC EXTRACT OF
CHLOROXYLON SWIETENIA
In vitro glucose oxidase method
Wavelength
546
546
546
546
546

Concentration of extract
20
40
60
80
100

% of inhibition
42.4 ± 0.54
54.2 ± 0.69
58.6 ± 0.96
62.5 ± 0.79
75.2 ± 0.98

Standard
17.2 ± 0.5
19.3 ± 0.123
25.3 ± 0.241
30.2 ± 0.325
38.3 ± 0.942

In vitro glucose absorption method
Ethanolic extract at 250 mcg/ml
Wavelength
640nm
640nm
640nm

Concentration of
extract
250
250
250

Time duration
30
60
90

Percentage of
inhibition
62.34 ± 0.69
64.77 ± 0.132
72.53 ±0.353

Standard
18.6 ±0.123
28.6 ±0.305
36.4 ±0.432

Ethanolic extract at 500 mcg/ml
Wavelength
640nm
640nm
640nm

Concentration of
extract
500
500
500

Time duration
30
60
90

Percentage of
inhibition
62.45 ± 0.71
70.56 ± 0.413
84.35±0.924

Standard
18.6 ±0.123
28.6 ±0.305
36.4 ±0.432

Ethanolic extract at 1000 mcg/ml
Wavelength
640nm
640nm
640nm

Concentration of
extract
1000
1000
1000

Time duration
30
60
90

Percentage of
inhibition
71.1± 0.515
90.03 ± 1.32
94.78 ±0.565

Standard
18.6 ±0.123
28.6 ±0.305
36.4 ±0.432

WOUND HEALING ACTIVITY
Chorioallantoic membrane assay
In CAM model, the aqueous extract of C.swieteneia shown angiogenetic activity from slight
to marked which was dose dependent. Increase in the size of blood vessel at a dose of 200
mcg/ml, was slight as compared to the control on the same day, whereas at a dose of 400
mcg/ml, caused a marked increase in the size and number of the blood vessel. The 600
mcg/ml, concentration shows a slight increase in the size and number of blood vessel.
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DISCUSSION
The successive solvent extraction of leaf was done according to increasing polarity of
solvent. The preliminary phytochemical screening is used to know the presence of various
chemical constituents present in the plant extracts. Then the extracts were subjected to the
preliminary tests in which the ethanolic extract had shown the presence of various
constituents like flavonoids, steroids, cardiac glycosides, tannins, alkaloids and saponins.
Hence the ethanol was selected as the suitable solvent for the major extraction. The
information obtained from preliminary phytochemical screening will be useful in finding out
in the genuity of the drug. The TLC analysis of leaf showed spots for flavonoids, tannins,
glycosides, in two different solvent systems and the Rf values were obtained and tabulated.
Reported pharmalogical properties Chloroxylon swietenia include anthelmintic, antiinflammatory, antibacterial, anti-diarrheal, larvicidal, insecticidal and wound healing
activities. It is powerful astringent and is given in many forms of chronic diarrhea. Seeds
have anthelmintic activity especially for roundworms and tapeworms. Such herbal medicines
may provide potential effect as compared to the conventional available synthetic drugs, with
less or no side effects.
ANTIDIABETIC ACTIVITY BY GLUCOSE ABSORPTION STUDY
In this method ethanolic extract shows the concentration of dose and time dependent manner.
The activity shows the compared to the concentration of 500 mcg/ml, extract and 1000
mcg/ml, shows the good percentage of inhibition.
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WOUND HEALING ACTIVITY BY CAM ASSAY
In CAM model the ethanolic extract of Chloroxylon swietenian shown the angiogenetic
activity from slight to marked which was dose dependent. Increase in the size of blood vessel
at a dose of 200 mcg/ml, was slight compared to the control on the same day, whereas the
dose of 400 mcg/ml, caused a marked increase in the size and number of the blood vessels.
The 600 mcg/ml, concentration shows slight increase the number of blood vessel.
CONCLUSION
Based on literature review Chloroxylon swietenia Linn belongs to the family Rutaeae, leaf of
this plant was traditionally used in the treatment of diabetes and wound healing, it is
commonly called as billudu in Telugu. Different activities are already reported in different
parts of plant. Preliminary phytochemical screening of ethanolic extract revealed the presence
of flavonoids, proteins, cardiac glycosides, tannins and Carbohydrates. The presence of these
active constituents confirmed by thin layer chromatography (TLC).
The ethanolic extract Chloroxylon swietenia of leaf powder were screened for in vitro anti
diabetic activity and wound healing activity. These studies were carried out by Glucose
absorption method on goat ileum showed potent antidiabetic activity and wound healing
activity on chick embryos showed effective results have been obtained by dose dependent
manner.
Further more research has to be conducted on identification, isolation and characterization of
the specific phytochemical responsible for the antidiabetic activity.
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