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Abstract Helicteres isora is a plant with several hidden
therapeutic potentials. Due to its possible medicinal
benefits, the plant technically called “Indian Screw Tree,”
Helicteres isora, is frequently used in conventional medical
practices. The research presented here seeks to assess the
anti-inflammatory and anti-convulsant effects of an extract
from Helicteres isora. Rats' paw edema was produced
using carrageenan in order to test the anti-inflammatory
action. The Helicteres isora extract was given orally in a
variety of dosages, and the measurement of paw edema was
done periodically. The results indicate a significant
reduction in paw edema, highlighting the potential of
Helicteres isora extract in alleviating inflammation. In
order to evaluate the anti-convulsant activity, mice were
induced with convulsions using pentylenetetrazole (PTZ).
Various doses of the extract were administered
intraperitoneally prior to inducing convulsions. The extract
exhibited a dose-dependent decrease in seizure severity and
duration, demonstrating its effectiveness as an anti-
convulsant. These results support the traditional usage of
Helicteres isora in the management of convulsive disorders
and inflammatory diseases. It was shown that the extract,
when given to rats at dosages of 400 mg/kg, significantly
reduced their paw edema after receiving carrageenan over
a period of 4 hours. Moreover, when given at a dosage of
400 mg/kg, the extract effectively delayed the onset of
convulsions and shortened their duration in the convulsion
technique induced by PTZ. These findings suggest that the

extract derived from Helicteres isora possesses potent
properties in terms of reducing inflammation and
preventing convulsions, which can be attributed to its
bioactive constituents. To further comprehend the
mechanisms behind these effects and identify the specific
active substances responsible, additional research is
warranted.

Keywords Helicteres isora, Indian Screw Tree, Anti-
Inflammatory Effect, Anti-Convulsant Effect,
Carrageenan-induced Paw Edema, Pentylenetetrazole-
induced Convulsions

1. Introduction

The Helicteres isora, known as the “Indian Screw Tree,”
is a herbal plant species that belongs to the Malvaceae
family [1]. It is native to various regions in Asia, including
India, China, and Southeast Asian countries. Helicteres
isora has been highly valued throughout history for its
medicinal properties and has been broadly utilized in
traditional medicine systems [2]. In traditional medicine
practices, different parts of the Helicteres isora plant, such
as leaves, roots, and bark, have been utilized for treating
various ailments, including inflammation and convulsive
disorders [3]. The plant is rich in phytochemicals like
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flavonoids, tannins, phenolic compounds, and triterpenes,
which are believed to contribute to its therapeutic effects
[4].

An intricate physiological reaction called inflammation
is crucial to the body's defense against damage and illness.
However, prolonged or excessive inflammation can result
in tissue injury and contribute to the growth of chronic
inflammatory diseases [5]. Consequently, the exploration
of natural compounds with anti-inflammatory properties
has received significant attention. Convulsion is a
neurological disorder categorized by recurrent seizures,
which affects millions of individuals worldwide [6].
Despite the availability of several antiepileptic drugs, their
efficacy is often limited, and they are showed with various
side effects. This necessitates the exploration of alternative
treatment options, including natural products, for managing
epilepsy.

Helicteres isora has demonstrated potential as a viable
therapeutic agent for addressing inflammation and seizures
in traditional medicine [7]. However, there is limited
scientific evidence supporting these traditional uses, and a
systematic assessment of its anti-inflammatory and
anticonvulsant activities is necessary. This research intends
to assess the extract of Helicteres isora's anti-inflammatory
and anticonvulsant properties. The evaluation will entail
doing in vivo tests on animal models to determine the
extract's effectiveness in lowering inflammation and
stifling seizures. The results of this study will further
knowledge of Helicteres isora's pharmacological
potentials and its quality as a natural treatment for
convulsive disease and inflammatory illnesses.

In conclusion, research into the extract of Helicteres
isora's anti-inflammatory and anticonvulsant properties
will offer scientific support for its traditional usage and
present opportunities for the creation of novel therapeutic
medicines [8]. The utilization of natural products with
potential anti-inflammatory and anticonvulsant properties
may offer safer and more effective treatment options for
individuals experiencing inflammation and convulsive
disorders [9].

2. Materials and Methods

2.1. Collection and Authentication of Plant Material

The “Helicteres isora” plant was correctly identified and
verified by Dr. Praveen Kumar Joshi, the Head and
professor at Govt. Ayurveda College Raipur, in the local
Balodabazar district region (ganiyari, kasdol pin code
492112).

2.2. Extraction

The Soxhlet extractor is a popular tool for extracting
chemicals from solid materials. It is a continuous extraction
method where solvents are used to extract chemicals from

the sample material [10]. Here is a step-by-step guide on
how to extract Helicteres isora using a Soxhlet extractor:
Weigh out the Helicteres isora sample material and place
it in the thimble of the Soxhlet extractor. Fill the round-
bottom flask of the Soxhlet extractor with a suitable solvent,
such as ethanol or methanol. Heat the flat-bottom flask to
boiling, causing the solvent to evaporate and rise towards
the condenser. As the solvent condenses on the condenser,
it will trickle back down to the sample material in the
thimble [11]. The Helicteres isora compounds will be
released into the condensed solvent, saturating it with the
extracted chemicals. Once the solvent in the flask with a
circular bottom reaches a specific level, it will
automatically siphon back down to the flask [12]. The
remaining recovered chemicals can be concentrated
through evaporation or other purification techniques [13].
Overall, using a Soxhlet extractor to extract chemicals
from Helicteres isora is a productive and successful
process [14]. To achieve a high yield and purity of the
extracted chemicals, it is essential to select an appropriate
solvent and optimize the extraction conditions [15].

2.3. Experimental Animal Used

In ambient temperature circumstances, male and female
“Wistar rats” weighing between 150 and 200 g were bought
from Ghosh Enterprise Govt. Contractor & General Order
Suppliers 6-C, Motilal Basak Garden Lane, Kolkata. These
rats were then housed in the animal facility at Shri
Rawatpura Sarkar Institute of Pharmacy Kumbhari, Durg,
following a 12-hour light/dark cycle.

The ethical approval for this experimental procedure was
granted by the “institutional animal ethics committee (Reg.
No.1188/PO/Re/S/08/CPCSEA)”. The rats were provided
with regular food and water.

2.4. Drugs and Chemicals

The necessary supplies for this study, such as vernier
caliper, diclofenac injection, carrageenan, phenytoin, and
common reagents for phytochemical analysis, were
obtained from various sources including Novartis India
Ltd., Bombay, “Sigma Chemicals Co. (St. Louis, MO,
USA), and Sisco Research Laboratories Pvt. Ltd”.

2.5. Experimental Procedure

2.5.1. Anti-Inflammatory Testing Procedure
Carrageenan-induced paw edema model

Each rat's left hind paw's sub-planter tissues were
injected with 0.1 ml of 1% w/v carrageenan suspended in
regular saline to cause paw edema. Then, based on the
desired treatment, the rats were split into groups of five (n).
The control group, Group |, did not receive any treatment.
To artificially cause inflammation, carrageenan (1% w/v)
was injected into Groups 11, 111, and 1V. Diclofenac (45
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mg/kg i.p.) was given to Group Il, whereas Groups 1l and
IV received Helicteres isora fruit extracts (D1 and D2) at
dosages of 400 mg per kg bw and 30 minutes before the
induction of carrageenan, respectively. The study compares
the anti-inflammatory benefits of traditional medicine with
those of a fruit extract from the Helicteres isora plant. Each
rat's paw thickness was evaluated using a vernier calliper
before and after receiving a carrageenan injection as well
asat 1, 2, and 3 hours afterwards [16]. We will evaluate the
anti-inflammatory properties of the test extract by
comparing the percentage inhibition of edema between the
test extract-treated rats and the carrageenan-treated
controls. This will be calculated using the following
formula:

Percentage (%) of inhibition of edema = [(To - Tt) / To] X
100

When Tt represents the thickness of rats administered the
test extract at the same time as To represents the thickness
of rats in the control group.

2.5.2. Data Analysis

SEM is the standard error of mean's data expression. An
ANOVA with a one-way difference was used to analyze
the findings, followed by a Dunnett's test. There was a
statistically significant difference between the treatment
group and the control group.

2.6. Methods for Anticonvulsive Screening

2.6.1. Convulsion Brought on by Pentylenetetrazole
(PTZ)

There were four groups of the animals, each with five
rats of each gender. While groups 1l and IV got differing
dosages of the extract (D1, D2), group Il received the
conventional treatment (phenytoin 25 mg/kg) [17]. Group
I received the appropriate vehicles. Statistical analysis was
performed to compare the vehicle groups with all treatment
and control groups. Normally, the extracts are administered
orally, while conventional medications are given
intravenously (i.v.) [18]. The rats were given the extracts
for seven days prior to receiving PTZ 80 mg/kg
intraperitoneally, 45 minutes after receiving the vehicle or
extracts, and 30 minutes after the standard medication.
After PTZ treatment, the rats were monitored for:

1. Time taken for convulsions to occur (from PTZ
injection to onset of convulsion)

2. Duration of convulsions (number of rats exhibiting
convulsions)

3. Mortality rate for a period of 30 minutes.

2.6.2. Histopathology Studies

The rats were anesthetized using diethyl ether. They
were then sacrificed, and the brain was isolated following
a specific procedure. Initially, rats from each group were

anesthetized using diethyl ether [19]. After anesthesia, their
heads were carefully dissected and the brains were
collected. The brains were then located in a 10% formalin
solution at a temperature of 4<C for further analysis. The
isolated brains were properly packed and labeled, and then
sent to Dr. Neelu Gupta for histopathological studies [20].

2.6.3. Study on the Toxicity of Oral Administration

The acute toxicity of drugs taken orally was investigated
in research. Each remedy was made with 2 ml of 0.9%
saline solution and given orally via gastric tube [21]. Using
the “computer-guided statistical Program- AOT425 stat
programme version 1.0 (Acute oral toxicity (OECD test
guideline 425) (AOT), 2001)”, the acute toxicity study
adhered to the limited dosage test of the up and down
technique in accordance with OECD/OCDE test
procedures on acute oral toxicity. The maximum dose
employed was 2000 mg/kg body weight/p.o., and the
default setting for the Sigma factor was 0.5.

A total of 5 rats were chosen via rigorous randomization
procedures from a population of 40 rats [22]. The rats were
starved overnight prior to treatment. Rats were weighed
before being given a dose of 2000 mg/kg of crude extract
diluted in 0.9% saline. Using a gastric feeding tube,
administration was carried out.

Each rat was given a dose, watched for the first five
minutes for indications of bringing up, and then put in a
metabolic cage [23]. For the first four hours, observations
were performed every 15 minutes, then every 30 minutes
for the next six hours. Daily observations were taken for
the next 48 hours to track short-term results, and for the last
12 days to track any potential for long-term deadly results
like death [24]. We also documented any behavioural
symptoms of acute oral poisoning. Every observation was
methodically recorded, and separate records were kept for
every rat [25].

2.6.4. Repeat of the Oral Toxicity Study

Twenty rats were used in this experiment, and they were
evenly divided into two groups, each with ten rats: the
control group and the experimental group. The rats were
weighed before the experiment began, and their weights
were noted.

During the experiment, 500 mg/kg body weight of
"Helicteres isora" bark, dissolved in 1 ml of 0.9% normal
saline, was consumed by stomach feeding every day. For a
total of 28 days, this regimen was followed [26]. After the
last dose of medication was administered on the 29th day,
the rats underwent a 24-hour fast. The control group, which
included 10 rats, received just 1 ml of the vehicle during
the same experiment [27]. On the 29th day, each rat in each
group was weighed, chloroform-induced anaesthesia was
administered, and blood samples were obtained for
biochemical and haematological analyses.
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3. Result and Discussion

3.1. Extraction and Phytochemical Screening,
Preliminary

Helicteres isora yielded 5.47 gm of hydroalcoholic
extract and 3.58 gm of ethanolic extract (Table 1). The
phytochemical analysis results indicated alkaloids,
glycosides, flavonoids, tannins, saponins, and cardiac
glycosides in both extracts (Table 2).

3.2. Anti-inflammatory Activity

Using a vernier calliper, the effects of conventional
medication, hydroalcoholic and ethanolic extracts of
Helicteres isora, and carrageenan control were assessed
over time in a “carrageenan-induced paw edema model”
shown in Figure 1. A 400 mg/kg oral dose of an ethanolic
extract prevented the same condition with percentage
inhibitions of 9.6%, 9.68%, 17.91%, and 19.63% at 1, 2, 3,
and 4 hours, correspondingly. A 400 mg/kg oral dose of a
hydroalcoholic extract prevented carrageenan-induced paw
edema with percentage inhibitions of 7.95%, 8.93%,
16.73%, and 18.85%. At dosages of 45 mg/kg (i.p.),

“diclofenac sodium” prohibited carrageenan-induced paw
edema with percentage inhibitions of 8.83%, 9.90%,
19.19%, and 21.85% at 1, 2, 3, and 4 hours, respectively.
Data and results are described in Tables 3 and 4.

Table 1. Extraction of Helicteres isora by using the Soxhlet extraction
method

Drug used Solvent used Obtained extract
Helicteres isora 100gm Ethanol: 5.47 gm
water (60:40)
Helicteres isora 100gm Ethanol 3.58gm

Table 2. Preliminary phytochemical screening of Helicteres isora
extract
S.No. Phytochemicals Test
1 Alkaloid +ve
2 Glycosides +ve
3 Flavonoids +ve
4 Tannins +ve
5 Saponins +ve
6 Cardiac glycosides +ve

Impact of Helicteres isora hydroalcoholic and ethanolic extract at 400 mg/kg on
the carrageenan-induced paw edema model

12 -

Increase in paw edema thickness (mm) + SEM (% of
inhibition)

m Control Group
Standard Drug Group
m Ethanolic Extract

W Hydroalcholic Extract

0hr 1lhr

2 hr

3hr 4 hr

Duration in Hours

Figure 1.

% Inhibition of carrageenan-induced paw edema
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Table 3. Data of anti- Inflammatory Activity

For Anti Inflammatory activity

S.no Group Treatment No. of animals
| Control Carrageenan 1%w/v(i.p.) 5
1l Standard Diclofenac sodium (45mg/kg)i.p. 5
11 Extract (D1) Hydroalcoholic Extract 400mg/kg 5
v Extract (D2) Ethanolic Extract 400mg/kg 5
Total Animal used 20

Table 4. Impact of Helicteres isora hydroalcoholic and ethanolic extract at 400 mg/kg on the carrageenan-induced paw edema model

Increase in paw edema thickness (mm) £SEM (% of inhibition)

Groups Dose (mg/kg) 0 hr 1hr 2hr 3hr 4 hr
Control 0.1ml of 7.41 +0.04 9.06 +0.16 9.29 +0.24* 10.16 +0.26 10.34 +0.18*
(carrageenan) 1%wiv
Standard 45mg/kg 7.48 +0.06 8.26 +0.14* 8.37 £0.16* 8.21 +£0.25* 8.08 £0.13*
(Diclofenac) (i.p) (8.83%) (9.90%) (19.19%) (21.85%)
Extract (D1) 400mg/kg 7.42 +0.08 8.43 +£0.19* 8.46 +0.23* 8.46 +0.25* 6.39 +0.14
Hydroalcoholic (p.0.) (6.95%) (8.39%) (16.73%) (18.85%)
Extract (D2) 400mg/kg 7.39 +0.01 8.37 +£0.15* 8.39 +0.24* 8.34 £0.24* 6.31 £0.15*
Ethanolic (p.0.) (7.6%) (9.68%) (17.91%) (19.63%)

The number of animals utilized (n=5) is shown by the mean and SEM for each column. In comparison to the positive control, *(P<0.01) is seen

as more significant. Dunnett test is used after one-way ANOVA.

3.3. Anti—convulsant Activity

All of the animals used had convulsions when given
pentylenetetrazole (80 mg/kg). Comparing each extract
group to the control group is shown in Table 5 and Figure
2. At a dosage of 400 mg/kg p.o., the hydro-alcoholic and
ethanolic extracts of Helicteres isora significantly late the
start of convulsions in rats, respectively (p 0.01 and p 0.05),
and  considerably  overcome the duration of
pentylenetetrazole-induced seizures (p 0.05). Rat mortality
from pentylenetetrazole-induced convulsion was prevented
by the conventional anti-epileptic medication phenytoin
(25 mg/kg). The study result is described in Table 6.

Histology

A microscope picture of a rat's brain displaying the

typical ~ structure  of nerve cells, astrocytes,
oligodendrocytes, and blood vessels in photograph (a) in
which no drug or PTZ was given (Figure 2). Second
Photograph (b) displays PTZ-induced rats’ brains where
alterations in astrocytes, oligodendrocytes, and a few
pyramidal cells could be observed and a few neurocytes
with vacuoles are also visible. The presence of vacuolated
neurocytes could imply the existence of a brain pathology,
such as inflammation or infection. After PTZ
administration, Photographs (c) and (d) showed that both
Extracts (D1 AND D2) reduced free radicals’ levels in the
present study, thereby successfully treating brain cell
necrosis (Figure 2). Combined with the findings of the
histopathological examination, these findings indicate that
Helicteres isora has a neuroprotective effect on the
pathological consequences of rapid neuronal cell death.
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For Anticonvulsant activity
S.NO. GROUP Treatment No. of animals
| Control Pentylenetetrazole 80mg/kg (i.p.) 5
1 Standard Phenytoin 25mg/kg (i.p.) 5
11 Extract (D1) Hydroalcoholic Extract 400mg/kg 5
v Extract (D2) Ethanolic Extract 400mg/kg 5
Total animal used 20

Figure 2. A photomicrograph of a brain section, (a) a normal rat; (b) PTZ Induced rat; (c) D1 extract received rat; (d) D2 extract received rat (H&E
X 400)

Table 6. Impact of a 400 mg/kg dosage of a hydroalcoholic and ethanolic extract of Helicteres isora on rats experiencing a PTZ-induced convulsion

Experiment group

The dose of treatment
given

Onset of
convulsion(min.)

Duration of convulsion

The animal recovered

(min) (out of 5)
Control group PTZ 80 mg/kg (i.p.) 1.76 £0.20 28.53 +£0.43 2 (40) %
Standard drug Phenytoin 25mg/kg (i.p.) 1.91 £0.18*** 25.07 +£0.52*** 5(100%)
Extract D1 400mg/kg (p.o.) 1.88 £0.26* 20.32 +0.39 3 (60%)
(Hydroalcoholic)
Extract D2 400mg/kg (p.o.) 1.43 £0.30** 18.22 +0.22* 4 (80%)
(Ethanolic)

Using a one-way ANOVA and Dunneet's Multiple Comparison Test, the data were presented as the mean SEM for the n=5 rats in each group
(compared with the control group) *p<0.05, **p<0.01 and ***p<0.001
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3.4. Acute Study on Toxicity

Rats given an extract dosage of 2000 mg kg b.w. did
not die in the limit dose test carried out using the Up and
Down technique table number. However, irritability,
restlessness, quick breathing, appetite loss, constriction of
the eyelids on both sides, and aberrant posture
(characterised by pushing the head between the rear limbs)
were noted as symptoms of poisoning. It was determined
that the LD50 value was more than 2000 mg/kg™ b.p/ p.o.
(Table 7).

3.4.1. Repeated Dosage Study on Toxicity

The impact of Helicteres isora on the weight gain of
rats: Over the course of this study, administering
Helicteres isora to rats for 4 weeks significantly reduced

their weight gain (p< 0.05) compared to the control group
(Table 8).

3.4.2. Effect of the Extract on the Weight of Bodily
Organs

Neither the control group nor the test group of rats that
received Helicteres isora did see any appreciable changes
in their organ weights (Table 9).

3.4.3. Rats' Haematological Reactions to Helicteres isora

At the measured dosage, the extract had “no statistically
significant (p > 0.05) effects” on the haematological
parameters under investigation. However, the treated
group's count of differential eosinophils was therapeutical
lower than that of the control group shown in Tables 10, 11
and 12.

Table 7. Rat Helicteres isora limit dose test procedure and outcomes

Test Sequence Animal ID Dose (mg kg™?) Short-term result (48 h) Long-Term result (12 days)
1. 01 2000 Survival Survival
2. 02 2000 Survival Survival
3. 03 2000 Survival Survival
4. 04 2000 Survival Survival
5. 05 2000 Survival Survival

Table 8. Effect of Helicteres isora on weight gain in rats

Dose (mg kg?) No. of rats Mean initial weight on day 0 Mean final weight on day 28 (g) Mean weight changes
© ()
0 10 174.249.0 209.2 4334 35.0 #28.2
500 10 172.4 48.7 197.4 47.9* 25.0 #20.0*

Values are expressed as Mean 2S.D. of 10 rats. * Value Significant at p<0.05

Table 9. Effect of Helicteres isora on the organ weights

Dose (mg kg?) No. of rats Mean weight of liver 0 Mean weight of kidney Mean weight of Mean weight of
() () lungs (g) heart ()
0 10 7.9+0.6 1.740.1 1.6 40.3 0.840.1
500 10 75403 15401 1.540.0 0.7+0.0
Table 10. Effects of Helicteres isora on PCV, Hb, MCHC and platelet counts
Dose (mg kg™) No. of rats PVC (%) Hb (g dL™) MCHC (%) Platelets Count ( *10°> mm?®)
0 10 36.8+0.5 12.240.2 33544 217.8 40.13.8
500 10 36.6 0.6 123 40.3 32.540.3 179.2+10.6
Table 11. Effects of Helicteres isora on total and differential white blood cells
Dose No. of Total WBC Neutrophils Monocytes Lymphocytes Eosinophils
(mg k™) rats 10LY (%) (%) (%) (%)
0 10 2.2+0.4 31.845.8 6.6 +1.8 62.8 #5.2 0.540.2
500 10 1.940.3 32.543.7 48+1.7 64.3+4.7 0.3+0.1

Values are expressed as Mean #S.D. of 10 rats. * Value Significant at p<0.05
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Table 12. Effects of Helicteres isora on serum electrolytes, urea and creatinine in rats

Dose No. of rats Na* K* HCO3" Urea Creatinine

(mg kgt (mmol L7 (mmol L) (mmol L) (mmol L) (mmol L)
0 10 148.8+3.9 5.640.4 27.54.4 6.2 #1.3 0.540.1
500 10 151.244.0 5.540.4 25.2+1.2 6.0+£0.1 0.9+0.1

Values are expressed as Mean %5.D. of 10 rats. * Value Significant at p<0.05

Table 13. Effects of Helicteres isora on serum Protein, Cholesterol and Bilirubin in rats

Dose No. of Total proteins Albumin Cholesterol Total Bilirubin Conjugated Bilirubin
(mg kgt rats (gdL™) (gdL?) (mmol L) (*mol LY) (*mol L)
0 10 92.8+2.5 24.84.2 1.540.1 12401 0.3#0.1
500 10 104.644.8 25.64.1 1.6+0.3 1.1+0.2 0.2+0.1
Values are expressed as Mean *5.D. of 10 rats. * Value Significant at p<0.05
Table. 14. Effect of Helicteres isora on the Liver enzymes in rats
Dose (mg kg?) No. of rats Alkaline Phosphate ALT (IUL?) AST
0 10 52.2+3.6 8.52.7 18.4+25
500 10 4524824 8.641.4 228224

3.4.4. Helicteres isora's Impact on Liver Enzymes,
Cholesterol, Bilirubin, and Plasma Proteins

The “plasma proteins, cholesterol, and bilirubin” levels
of the rats from both groups were unaffected by the extract
shown in Table 13. Similarly, the liver enzymes circulating
in the blood were found to be similar shown in Table 14.

4. Conclusions

The study "Evaluation of Helicteres Isora for its Anti-
Inflammatory and Anti-Convulsant Activities” concludes
that hydroalcoholic and ethanolic extracts of the plant
exhibit significant anti-inflammatory and anti-convulsant
properties. It showed a dose-dependent reduction in
carrageenan-induced paw edema in rats, wherein the
extracts were of considerable efficacy compared to the
conventional anti-inflammatory drug diclofenac sodium.
Apart from this, it delayed the onset and reduced the
duration of seizures induced by pentylenetetrazole, thus

showing that the extracts possessed anti-convulsant activity.

Histological examinations further supported
neuroprotective activity of extracts, which showed reduced
brain cell necrosis and free radicals in treated rats. The
acute toxicity study demonstrated a high safety margin for
Helicteres isora, with no mortality at 2000 mg/kg, though
some signs of toxicity were observed. The repeated dose
toxicity study showed the effect of the extract on weight
gain but did not alter organ weights, hematological
parameters, and liver enzyme levels significantly. The
overall result from the studies generally shows that
Helicteres isora has very promising anti-inflammatory and
neuroprotective properties with a very good safety profile

and hence may be useful as a potential candidate for further
studies and development for this agent.
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