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ABSTRACT

Aim: Literature shows the traditional as well as scientific proven medicinal importance
of Nyctanthes arbortristis Linn. In the it was aimed at to formulate and screen the
antidiabetic, hypolipidemic and antioxidant properties of the tablets of arbortristoside-A
obtained from N. arbortristis seeds. Materials and Methods: Arbortristoside-A was
chemically isolated from the seeds’ ethanolic extract of N. arbortristis. The antioxidant
property of arbortristoside-A was screened in-vitro by the help of DPPH (2,2-diphenyl-1-
picrylhydrazyl) methodology. The granules of arbortristocide-A with suitable excipients
were prepared by wet granulation method. The tablets were prepared by the help
of rotating punch tablet machine and subjected to standard evaluation process. Its
antidiabetic property was evaluated by using streptozotocin-induced diabetic wistar
rats of either sex. This study also included a serum biochemical assays and pancreatic
and hepatic histopathological modification. Results: Daily oral treatment with tablets
of arbortristoside-A and glibenclamide (10 mg/kg) for three weeks reduced the plasma
glucose, cholesterol, triglycerides, AST and ALT levels significantly whereas improvement
in HDL-cholesterol level was observed (p<0.01) as that of the diabetic control
animals. Significant recovery of the pancreas and liver was observed with the tablets
administration which was supported by its significant antioxidant activity. Conclusion:
Present results indicated that the tablets of arbortristoside-A have prominent effect in the
overall management of diabetes mainly at its higher dose (75 mg/kg) in the diabetic due
to its antilipidemic and antioxidant properties.

Key words: Antioxidant, antidiabetic, tablet, arbostristoside-A, DPPH, streptozotocin,
histopathology.

INTRODUCTION

The increased occurrence of diabetes and
the consequences of its complications
such as hyperlipidemia due to decrease in
High Density Lipoprotein (HDL), high
triglycerides and Low Density Lipoprotein
(LDL) levels represents the greatest health
care challenge. Exploration of plants for
the treatment of diabetes has been carried
out since centuries. The earlier medicines
for diabetes were obtained from herbs
and principal medicinal plants. Due to
the toxic effect of various synthetic drugs,
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most efforts would be done to substitute
them with relatively harmless, cheaper and
effective herbal drugs for the treatment of
diabetes. Nyctanthes arbortristis Linn (Family.
Oleaceae) is having wide distribution in
India, specifically in the sub-Himalayan
regions and southwards to Godavari along
with its ornamental plantation.! In Odisha,
India use N. arbortristis is used by folk people
to cure different disorders along with
its use in traditional systems of medi-
cines. These therapeutic uses have also
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been scientifically proven.' Literature shows the

scientific work on its chemical componenents
like beta-sitosterol, polysaccharides, nyctanthoside,
arbortristoside-A, B and C.*¢ Arbortristocide-A 1s an
established compound, which has been found to be
present in different parts of N. arbortristis. The anti-
plasmodial,® leishmanicidal,” antiallergic activities® and
antispermatogenic,’ anti-arthritic!® and anti-prolifera-
tive effect on acute and chronic primary human leuke-
mia cells" have been reported for arbortristoside-A and
B. It has already been established that ethanolic extracts
of different parts and arbortristoside-A are hematologi-
cally nontoxic and arbortristoside-A is responsible for
their anti-inflammatory activity.’>* Suresh ez 2/ (2010)
and Suresh and Senthilkumar (2018) had evaluated
the antidiabetic activity of the stem bark of N. arbortristss,
whereas Vajravijayan ¢z /. (2020) evaluated that of arbor-
tristoside-C from N. arbortristis and observed significant
antidiabetic activity similar to the standard drug.'*
Keeping in view of growing concern for the manage-
ment of diabetes and the past scientific evidence for
hypoglycaemic potentiality of this selected plant, the
present study aimed to scientifically establish the tablet
formulation of arbortristoside-A isolating from the
ethanolic extract of the seeds of N. arbortristis for the
overall management of diabetes in any group of
diabetic patients for the socio-economic benefit. As
oxidative stress causes health hazards in diabetic
patients, the antioxidant property of arbortristoside-A
was conducted to support the present research target.
As the diabetes leads to hyperlipidaemia, it has been
planned to screen the effect of arbortristoside-A against
the diabetis induced hyperlipidaemia.

MATERIALS AND METHODS
Preparation of the plant extract

The collection of N. arbortristis was done from the
gardens of Odisha during the December to February.
Afterwards the plant (CNH/L-I (20)/2005-Tech-1I/254)
authentication was carried out as N. arbortrisis (Fam.
Oleaceae) from Botanical Surbey of India, Kolkata. The
properly dried seeds ere coarsly powedered and then
subjected to extraction gradually with petroleum ether,
chloroform and ethanol (90%)”'? and finally the etha-
nolic extract was concentrated for further processing.

Isolation of arbortristoside-A: After dissolving the
concentrated ethanolic extract was fractionated with
diethylether, ethyl acetate and n-butanol, out of which
the n-butanol fraction (50.32% w/w) was subjected to
drying and then triturated with aceton. A solid mass
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was separated out which was further washed with
2 N hydrochloric acid and then with hot distilled
water and further crystallization was conducted with
chloroform:methanol (1:1).> It provided a light yellow
coloured crystalline powder with yield value 5.25%
w/w. It was further subjected to phytochemical and
spectral analysis to identify the type of compound.”"

Preparation of the tablet formulation of
arbortristoside-A

The tablets of 50 mg and 75 mg of arbortristoside-A
were prepared by wet granulation method using rotating
punch tablet machine. The prepared tablets were
subjected to standard evaluation process as performed
in previous investigation on the bioavailability study
of its prepared formulation.” Tablets from different
formulations were evaluated for various parameters
such as diameter (dial caliper), thickness (dial caliper),
weight variation test and friability (Roche friabilator),
hardness (Pfizer hardness tester). Disintegration time
(Veego disintegration apparatus) was determined using
distilled water as disintegration media.

In-vitro and In-vivo evaluation of the tablet
formulation

The in-vitro release of extracts and arbortristoside-A
from the tablet was determined using the USP II rotating
basket dissolution apparatus, where phosphate buffer
of pH 7.2 was used as the dissolution medium. The
stirring rate was 100 rpm and the temperature was
maintained at 37°C. Aliquots were withdrawn at an
interval of 5 min and were analyzed by injecting onto
HPLC method and analyzed at 235 nm. The amount of
drug dissolved was plotted versus time to represent the
rate of dissolution.

All the pharmacokinetic parameters of the tablets of
arbortristoside-A were calculated with the help of in-vivo
data, where six wistar albino rats were used. The dosage
forms were administered orally with the help of a
gastric gavage tube after crushing to a fine powder by
mortar and pestle and mixing homogeneously prior to
oral using 0.1% DMSO solution as the solvent. The
blood sample were collected at 0 hr, 30 min, 1 hr, 2 hr,
3 hr, 4hr and 5 hr in heparinized tubes. Immediately
plasma was centifused at 1500 rpm for 15 min and the
supernatant was collected and subjected to HPLC for
analysis at 235 nm. The AUC 0-5 (Area under the curve
from 0 hr - 5 hr) was plotted as plasma concentration-
time curve following trapezoital rule, from which the
C . (Maximum Plasma Concentration) and T (Time
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required to reach the maximum concentration) were
calculated using software Kinetica.?**

Antioxidant activity of arbortristoside-A by DPPH
method

The in-vitro antioxidant activity of arbortristoside-A
was evaluated using DPPH radical scavenging test as
previously detailed.” In this study ascorbic acid was
taken as standard antioxidant agent. By the help of
UV-Visible spectrophotometer the aborbaance was
measured at 525 nm. The free radical scavenging activity
of arbortristoside-A was estimated by the following
formula.

1- (Abssamplc
Abs

—Abs,,)

DPPH radical scavenging activity (%) = %100

‘control

Where Abssampk, Abs, ~and Abs represent the
aborbance due to sample, blank and control respectively

and each of the absorbance 1s recorded thrice.

control

Animals

For the present research wistar albino rats (150-250 g) of
either sex were utilized for exploring the overall treatment
diabetes. Standard environment condition, standard
pellet food and water Animals were maintained under
standard environmental condition along with standard
pellet food and water ad /ibitum. They were also facilitated
with 12 hr each of dark and light cycle. The research
portion with the experimental animals was conducted
with ethical principles and guidelines provided by
Committee for the Purpose of Control and Supervision
on Experiments on Animals (CPCSEA) and Organi-
zation for Economic Co-operation and Development
(OECD). With due regards to the guidelines the experi-
mental protocol was approved by Institutional Animals
Ethics Committee of Noida Institute of Engineering
and Technology (Pharmacy Instittttute), Greater Noida
(Regn No. 1845/PO/Re/S/16/CPCSEA).

Antidiabetic activity of arbortristoside-A

The animals (#»=30) were randomly distributed between
5 groups with 6 animals in each group.

Group-I: Normal control group which was treated with
0.1% DMSO solution (solvent).

Group-II: Positive diabetic control group; treated with
streptozotocin. Streptozotocin (STZ, Sigma, USA) was
dissolved in 0.1 M cold citrate buffer (pH 4.5) was
administered intraperitoneally at a dose of 35 mg/kg
body weight. By oberving the blood glucose above
250 mg/dl at 96 hr of STZ administration, the animals
were considered to be diabetic and were used in the
investigation. 2!
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Group-III: Standard group where diabetic animals were
treated with glibenclamide (10 mg/kg b.w.) orally daily
for three weeks.

Group-IV and group-V: The test groups where the
dibetic rats were orally administered with the tablet
formulation of arbortristoside-A (50 and 75 mg/kg
body weight respectively as decided from the toxicity
studies performed under previous investigations)**2
by a gastric gavage after crushing and mixing homog-
enously the tablet formulation in 0.1% DMSO solution
for 3 weeks.

The blood glucose level was estimated by getting the
blood sample from the tail vein of the experimental
animals on 0, 7%, 14" and 21* day of treatment using
Easy GlucoTM Blood Glucose Meter (ISENS Biosensors
India Pvt. Ltd., Guragon, India). At the end of the
21 days, after collecting the blood sample by cardiac
puncture for biochemical analysis, the overnight fasted
animals were euthanized using high dose of isofurane
and their internal organs like the pancreas and liver
were immediately removed for their histopathological
study.?**

Biochemical parameters

Blood from the treated and untreated animals was
collected in a tube without anticoagulant to separate
the serum. The serum was separated by centrifusing
the blood sample at 2,500 rpm for 15 min and was
utilized for biochemical assays. Serum triglycerides,
cholesterol and High-Density Lipoprotein (HDL) levels
were evaluated by the help of kits (Roche Diagnostics
GmbH, Mannheim, Germany). Serum levels of Alanine
Transferase (ALT) and Aspartate Transaminase (AST)
were calculated by an auto analyzer (Erba Chem 7,
Mannheim, Germany).?*%

Histopathology of liver and pancreas

Tissues were preserved in 10% formalin for 24 hr to
rectify the shrinkage. The tissues were dehydrated by
immersing the tissues in isopropanol (80%) overnight
and then100% isopropyl alcohol for 1 hr. The tissues
were emerged in wax and mounted in paraffin blocks.
A rotary microtome was used to cut the paraffin blocks
with at 3-micron thickness and then were melted in an
incubator and cooled. Afterwrds the obtained sections
were deparaffinized by immersing in xylene and further
were stained in hematoxylin and counter stained with
1% (w/v) aqueous eosin for 1 min. The dehydration of
the stained sections was carried out in the incubator at
60°C for 5 min. After proper cooling of the sections,
the sections were stained with xylene and were staged in
diphenyl xylene (DPX) mount. The histology was evalu-
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ated under low power objective lens and the cell injury
was observed under high power objective lens and over
aspects were observed.?*?

Statistical analysis

The observed values in the present research were
represented as mean+SEM. The data interpretation was
carried out using analysis of variance (ANOVA) and
different group mean were compared by using
Dunnett’s test by the help of GraphPad Instat. The
observed results were considered to be significant with
$<0.01.

RESULTS AND DISCUSSION
Isolation of arbortristoside-A

It has been observed from the preliminary phytochemical
tests that the isolated compound was iridoid glucoside
with mp 225-228°C, [a]D 25-92° (MeOH) was observed
as an iridoid glucoside. The isolated compound showed
UV (MeOH): 206, 227, 300 and 308nm; IR bands (KBr,
MeOH): 3424, 2950, 1719, 1662, 1633, 1514, 1450, 1377,
1216, 1177, 1050, 877, 835, 750, 591 cm; 1H-NMR and
,C-NMR (400MHz, DMSO-dé) data; Ms (m/z): 371,
226, 200, 178, 161, 139. The UV spectral data suggested
the presence of esters, -O-C=C-CO,CH,, phenyl groups
and psubstituted benzene ring. The UV spectral data
also suggested the presence of esters, -O- C=C-CO,CH,,
phenyl groups and p-substituted benzene ring. The IR
spectral data of the isolated compound showed the
presence of monosubstituted aromatic system (750 cm™),
esters (1177, 1216 cm’), -CH, (1377 cm'), -C=C-
(1662 ¢cm™) and -OH (3424 cm”) groups. The NMR
spectral data revealed that the isolated component may
have trans-olefinic protons (3 6.95), -C=C-H group
(6 4.7), esters (8 4.1 and & 3.7), -OH (3 2.7) and -CH,
(0 1.03) groups (Table 1). The mass spectral analysis
represented the major fragments like [c]" (371), [a]
(226), [a-H,0O]" (200), p-methoxy cnnamic acid (178),
pmethoxy cinnamoyl moiety (161), [b]" (139) (Table 2).
The molecular weight was calcilated as 548.0 and
corroborated the structure of the isolated compound.
Finally the isolated compound was confirmed to be
arbortristoside-A, C,_H, O, (Figure 1) as reported
earlier.”*'7? The further pharmacological activities
of the bioactive compound were conducted by using
DMSO (1%) as the solvent for arbortristoside-A.

In-vitro and in-vivo evaluation of the tablet
formulation of arbortristoside-A

From the -vitro study, the release rate of arbortristoside-A
was observed to be 70%. In the Zz-vivo bioavailability
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study of the tablets of arbortristoside-A, the blood
plasma values at different time intervals showed equiv-
alent comparative results to that of its zz-vitro study
results so as to reveal a bioanalogus 7z-vitro performance
of its tablet formulation in a systematic manner.
The pharmacokinetic data were analyzed from the
obtained plasma concentrations of arbortristoside-
A. The C  was measured as 52.8 ug/ml and t _was
found to be at 2 hr for arbortristoside-A for its tablet
formulation. It was also observed that after 4 hr its plasma
concentration was going towards low level showing its
effectiveness to be within this period. It was also considered
during its pgharmacological evaluations.

Antioxidant activity of arbortristoside -A

Strong antioxidant activity was observed by arbortristo-
side -A following DPPH radical scavenging experiment.
Ascorbic acid showed DPPH radical scavenging activity
(22.68+1.78) and scavenging activity of arbortristoside-
A showed 20.67+1.57 at 6.25 ug/ml concentrations.
At 12.5 pg/ml concentration scavenging activity of
ascorbic acid was 60.37+2.34 while arbortristoside -A
showed 58.38+1.96. DPPH radical scavenging activity
increased to 84.21£3.21 of ascorbic acid and 80.67+2.81
of arbortristoside -A at 25ug/ml. At 50ug/ml concen-
tration ascorbic acid showed 91.56+2.67 and arbor-
tristoside -A showed 85.71+2.15 scavenging activity.
At 100 ug/ml concentration scavenging activity of
ascorbic acid was 95.76+2.57 while arbortristoside -A
showed 93.43+2.45 (Table 3). Compared to ascorbic acid
displaying 50% scavenging activity (RS50) at 10.4 ug/mL,
the arbortristoside-A exhibited RS50 at 18.0pug/mL on
this test. The antioxidant effects of arbortristoside -A
on DPPH may be due to their ability of hydrogen
donation.” Though the DPPH radical scavenging
abilities of arbortristoside -A were less than those of
ascorbic acid, our study showed that arbortristoside
-A could serve as free radical scavengers and possess
antioxidant property. Literature shows that diabetic
complications are developed by the improved genera-
tion of oxygen free radicals which has been connected
with glucose oxidation and nonenzymatic glycation of
proteins. Administration of antioxidants have scientifi-
cally proven to be protective against the free radicals in
diabetes. For the development of diabetes increased
oxidative stress is one of the major factors.?® Antioxidants
are also proved to protect from the active oxygen species
and increase the ability of some enzymes action.”’

Antidiabetic activity

The present screening showed a significant (»<0.01)
increase in the blood glucose level from 247.8+8.42
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Table 1: NMR spectral data of isolated compound
DMSO-D6.

H 1H NMR data Cc 3C NMR data
1 5.32d, J=7.8Hz 1 95.4
3 7.53s 3 152.5
5} 31m 4 110.0
6 4.65m 5 40.7
7 4.1t,J=4.2 Hz 6 75.9
8 21m 7 70.0
9 21m 8 8515
10 1.03s 9 44.0
12 3.65s 10 15.2
a 6.49 AB q, 1 169.5
J=16Hz
B 7.53AB q, 12 50.8
J=16Hz
Aromatic 6.97 d, J=10Hz 1 100.8
Protons 7.66 d, J=10Hz 2 75.0
3.8 s (-OCH,) 3 78.2
Sugar 3.6-4.65 m 4 70.0
5 74.9
6’ 62.8
1” 127.5
2’ 132.0
3’ 114.0
4’ 162.2
5k 114.0
a 144.5
B 115.0
-CO 168.8
-OCH, 56.3
H
OMe
H o) CH,OH
OH

OH

Figure 1: Arbortristoside-A.
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Table 2: Mass spectroscopic data of the isolated
compound.

SI. M/e Probable fragments of the molecule
No.
01 139.2 COOMe
B
-0
02 161.3 H
03 178.2
CH,0H
OH
04 200.2
05 226.2
06 371.2
X
HO
O
CH,

mg/dL to 365.7+4.54 mg/dL in diabetic rats on compar-
ing with that of the control. Whereas, glibenclamide
(10 mg/kg) and arbortristoside-A (50 and 75 mg/kg)
tablet administered groups exhibited significant
decrease in the plasma glucose level the plasma glucose
level from 252.26+5.12 mg/dL to 109.67+3.87 mg/dL,
281.34+4.64 mg/dL to 149.97+4.82 mg/dL and from
249.28+4.81 mg/dL to 88.56+2.36 mg/dL on the 21*
day, respectively. Arbortristoside-A observed to be
capable of reducing the plasma glucose level in diabetic
rats, mainly in its higher dose of 75 mg/kg on comparing
with that of the diabetic control. There was a marked
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Table 3: DPPH radical scavenging activities of arbortristoside-A.

Treatment 6.25 pg/ml 12.5 pg/ml 25 pg/ml 50 pg/ml 100 pg/ml
Ascorbic acid 22.68+1.78 60.37+2.34 84.21+3.21 91.56+2.67 95.76+2.57
Arbortristoside-A 20.67+1.57 58.38+1.96 80.67+2.81 85.71+2.15 93.43+2.45

Values are represented as Mean + SEM of triplicate analysis. The observed antioxidant activities of arbortristoside-A are found to be well comparable to that of ascorbic

acid.

Table 4: Effects of arbortristoside-A (50 and 75 mg/kg) on the plasma glucose level (mg/dL) of the diabetic rats.

Blood glucose level (mg/dl)
Groups
Initial day Day 7 Day 14 Day 21
Normal control 107.8+3.18 109.78+2.46 104.45+3.96 102+2.85
Diabetic control 247.8+8.422 288.56+4.782 317.65+3.56° 365.7+4.542
Diabetes + Glibenclamide 252.26+5.12 201.4+3.96** 129+2.25** 109.67+3.87**
Diabetes + Arbortristoside-A (50 mg/kg) 281.3414.64 252.91+2.96** 224. 4+1.42* 149.97+4.82**
Diabetes + Arbortristoside-A (75 mg/kg) 249.28+4.81 185.6+4.62** 198.8+2.86** 88.56+2.36**

The results are represented as mean+SEM; each group is comprised of n=6 animal; 2p<0.01 compared to normal control; **p<o.01 compared with the diabetic control. One

way ANOVA was followed by Dunnett's t-test.

Table 5: Effects of arbortristoside-A (50 and 75 mg/kg) on the lipd profile (mg/dL) of the diabetic rats.

Groups Total cholesterol Triglyceride HDL cholesterol
Normal control 94.16+2.62 82.61+2.72 41.62+2.76
Diabetic control 160.66+2.58a 161.5+2.62a 25.24+1.98a
Diabetes + Glibenclamide 98.68+2.34** 85.26+2.01** 38.36+2.16**
Diabetes + Arbortristoside-A (50 mg/kg) 127.266+1.86** 99.88+2.14** 37.5+1.88*
Diabetes + Arbortristoside-A (75 mg/kg) 94.8+2.78** 90.5+1.98** 38.66+1.96**

The results are represented as mean+SEM; each group is comprised of n=6 animal; 2p<0.01 compared to normal control; *p<o.05 and **p<o.01 compared with the diabetic

control. One way ANOVA was followed by Dunnett’s t-test.

reduction in blood glucose level (in 21 days) by arbor-
tristoside-A at 75 mg/kg (p<0.01) which is well compa-
rable to that of glibenclamide (10 mg/kg) (Table 4).
STZ impaired glucose-stimulated insulin release due to
its destructive effect on the beta cells of the pancreas,
causing marked features of type I diabetes.” The present
study showed that the tablet formulation of arbortris-
toside-A can protect the destruction of beta cells of
the pancreas due to diabetes and can treat the ailment
effectively.

Effect on biochemical parameters

Diabetes leads hyperlipidemia due to decreases in HDL
levels and raises in triglycerides and LDL levels. STZ
significantly increase (P<0.01) of serum total choles-
terol (160.66), triglycerides (161.5), and significantly
decreased (P<0.01) in HDL (25.24) on comparing
with the normal control group. Arbortristoside-A was
observed to reduce total cholesterol and triglyceride
levels significantly (p<0.01), on the other hand it
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showed significant (p<0.01) increase in the serum HDL
level at its higher dose of 75 mg/kg after 21 days of its
treatment (Table 5). Arbortristoside-A treated groups
of animals showed dose dependent overall protection
against the dabetes induced hyperlipidemic which is
well comparable to glibenclamide treated animals.

It is well evident that insulin normally activated the
enzyme lipoprotein lipase causing the hydrolysis of
triglycerides. Reduced plasma insulin due to the
destruction of B-cells causes the disturbed lipid profile
in diabetes. As arbortristoside exhibited significantly to
control the diabetes induced hyperlipidaemia, it
supports the improved insulin level may be by the
reduced destruction of B-cells.*® In The rise in the serum
lipids during diabetes is especially due to decreased
insulin-sensitive lipase inhibition causing the enhanced
mobilization of fatty acids from the peripheral fat depots.
Whereas STZ causes the enhanced plasma fatty acid
level due to the liver generation of phospholipids and
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Table 6: Effect arbortristoside-A (50 and 75 mg/kg)

on liver parameters of diabetic rats.

Groups AST or SGOT | ALT or SGPT
(U/L) (U/L)
Normal control 48.33+2.33 60.16+2.76
Diabetic control 108.83+3.102 116.16+2.282
Diabetes + Glibenclamide 48.16+2.02** 55.66+2.07**

Diabetes + Arbortristoside-A
(50 mg/kg)

72.66+2.08**

69.85+1.82*

Diabetes + Arbortristoside-A

44.16+1.60™*

56.16+2.24**

(75 mg/kg)

The results are represented as mean+SEM; each group is comprised of n=6 animal;
p<0.01 compared to normal control; **p<o0.01 compared with the diabetic control.
One way ANOVA was followed by Dunnett’s t-test

cholesterol which may be discharged into lipoproteins
in the plasma with TG to elevate serum phospholipids.®*!
Arbortristoside-A reversed the hyperlipidemia induced
by STZ and improved the HDL level.*!

In the present research the seum AST and ALT in the
diabetic rats were observed to be significantly (»<0.01)
elevated in comparison to the normal control group,
whereas arbortristoside-A (50 and 75 mg/kg) as well
as glibeclamide was onserved to reduce significantly
(p<0.01) these enzymes as compared with the diabetic
control (Table 6). As a major metabolic part of body,
the liver plays a vital role in the homeostasis of glucose
and lipid.* Enhanced catabolic processes during diabe-
tes decreases the liver weight.*® Glycogen Glycogen is
the well recognised indicator of diabetes mellitus and
ALT and AST convert amino acids to keto acids.** In
diabetic rats induced by STZ, the hepatic dysfunction
and hepatotoxicity were indicated by the enhanced
serum AST and ALT performance.*® On the other hand
arbortristoside-A proved to inhibit the serum AST and
ALT level supporting its hepatoprotective effect which
is one of the important protective feature to manage
diabetes.

Effect of arbortristoside-A on histopathology of
pancreas and liver

The pancreas of the normal control rats exhibited
round and elongated islets which were distributed
uniformly thoughout the pancreas. But in diabetic rats
irregular, reduced in number, necrotized, with nuclear
karyolysis in some regions beta cells were observed
and the size and number of islets were reduced mainly
surrounding the central vessel. In treated groups the
pancreas showed significant improvement with slight
regeneration of beta cells at arbortristoside-A higher
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Figure 2: Histopathological changes in rat pancreas. A)
Normal control histological structure of rat pancreas showing
normal islet B) Diabetic control rat showing irregular cells,
not well defined necrosis of cells is very clear C) Glibenclamide
(10 mg/kg) treated rat pancreas showing mild protection D)
Arbortristoside-A (50 mg/kg) treated showed no significant
changes in cells were seen when compared with diabetic
control E) Arbortristoside-A (75 mg/kg) treated showed
regeneration of 3 cells were seen when compared with
diabetic control.

dose suggesting restorative effect of arbortristoside-A
on pancreatic islet cells (Figure 2).

The normal liver histopathological features were
observed in the liver sections of the normal control
animals. Whereas, the histopathological examination
of the liver of the diabetic rats revealed feathery degen-
eration, micro and macro cellular fatty changed along
with the inflammatory cells surrounding the portal
tract. In case of arbortristoside-A (50 and 75 mg/kg)
and glibenclamide treated animals, there was lesser
micro fatty changed in comparison to that of the
diabetic control group. These findings suggest that
arbortristoside-A can be used to relieve STZ induced
toxicity (Figure 3). The histopathological study of the
vital organs associated with the occurrence of diabetes
also supports the protective property of arbortristoside-A
on the organs in the management of diabetes. Potential
regenerative effect was observed in arbortristoside-A
treated animals. It might be the possible mechanism
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Figure 3: Histopathological changes in the liver of experimental
rats. A) Normal control animals showed normal liver architecture
B) Diabetic control rat showing feathery degeneration, micro
and macro cellular fatty changes and inflammatory cells
around portal tract C) Glibenclamide (10 mg/kg) treated rat
liver showing a mild protection D) Arbortristoside-A
(50 mg/kg) treated showing less micro and macro cellular
fatty changes in comparison to diabetic control group E)
Arbortristoside-A (75 mg/kg) treated showing no fatty
degeneration and showed good protection.

of arbortristoside-A behind improving insulin secretion
from the beta cells of the pancreatic islets of the diabetic
rats to improve the glucose transport to the peripheral
tissue and supporting its antidiabetic activity.

CONCLUSION

Although the antidiabetic activity of N. arbortristis stem
extract was previously reported, it is the foremost and
novel attempt to study the antidiabetic activity of the
tablet formulation of arbortristoside-A from the seeds
N. arbortristis. The tablet formulation of arbortristoside-
A exhibited potent iz-vitro and in-vivo pharmacokinetic
profiles. Indeed it has been found a dose-dependent
antidiabetic effect for arbortristoside-A in STZ induced
diabetic rats, where STZ is well evident to cause destruc-
tion of the beta cells of islet cells of pancreas inducing
diabetes. The histopathological study of the vital
organs associated with the occurrence of diabetes also
supports the protective property of arbortristoside-A

Indian Journal of Pharmaceutical Education and Research | Vol 55 | Issue 4 | Oct-Dec, 2021

on the organs in the management of diabetes. As the
present study has also proved its antioxidant activity
which may increase the enzymatic action along with
the improved hepatic and pancreatic histological features,
it can also be concluded that the antidiabetic activity
of arbortristoside-A is also accompanied by its anti-
oxidant property. Besides, arbortristoside-A improves
the associated complications of Diabetes Mellitus
is characterized by several parameters tested, such as
arbortristoside-A showed to decrease lipid profiles like
cholesterol and TG level and increase HDL level along
with the improvement of histology of pancreas and
liver. Whole over study is confirmed the full potential
of the tablet formulation of arbortristoside-A obtained
from the methanol extract of the leaves of N. arbortristis
for the therapeutic management of Diabetes Mellitus.
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ABBREVIATIONS

ALT: Alanine Transferase; ANOVA: Analysis of vari-
ance; AST: Aspartate Transaminase; AUC 0-5: Area
under the curve from 0 hr - 5 hr; C__: Maximum
Plasma Concentration; DMSOQ: Dimethylsulfoxide;
DPPH: 2,2-diphenyl-1- picrylhydrazyl; DPX: diphenyl
xylene; HDL: High density lipoprotein; HPLC: High
Performance Liquid Chromatography; IR: Infra-Red;
KBr (Potassium bromide); LDL: Low Density Lipopro-
tein; MeOH (Methanol); N. arbortristis (Nyctanthes arbor-
tristis), NMR: Nuclear Magnetic Resonance; Ms: Mass
spectroscopy; STZ: Streptozotocin; TG: Triglycerides;
T (Time required to reach the maximum concentra-
tion); UV: Ultraviolet; w/v: (Weight/volume).
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SUMMARY

Nyctanthes arbortristis Linn. 1s scientifically proved
to possess several potentialities for the ailments of
different disorders along with its traditional use in
this field. From literature the antidiabetic poten-
tiality of its leaves and the extensive search of a
potent agent for the overall management of dia-
betes targeted the research to formulate the tablets
of arbortristoside-A from the seeds of N. arbortristis
seeds and further screen its anti- diabetic, hypolip-
idemic and antioxidant properties.
Arbortristoside-A was chemically isolated and spec-
tro- photometrically identified from the ethanolic
extract of N. arbortristis. It was again supported
by the in-vitro evaluation of the antioxidant
activity of arbortristo- side-A following DPPH
(2,2-diphenyl-1-picrylhydrazyl) method. Its tablets
were formulated by wet granulation method using
rotating punch tablet machine. After standard
evaluation of the tablets their antidiabetic activ-
ity was estimated using streptozotocin-induced
diabetic wistar albino rats. The study was con-
firmed by systematic evaluation of the serum
biochemical assays along with the pancreatic and
hepatic histopathology. Arbortristoside-A tablets
were observed to reduce the blood glucose, serum
cholesterol (p<0.01), triglycerides, AST and ALT
levels significantly. On the other hand, the HDL-
cholesterol level was found to be enhanced by its
treatment which was well comparable to that of
the standard drug glibenclamide. Histopathologi-
cal inves- tigation confirmed significant recovery
of both the pancreatic and hepatic damage due to
diabetes which was supported by observed antioxi-
dant potentiality of arbortristoside-A.
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