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Abstract

This study was performed on Codariocalyx motorius (Houtt.) leaves commonly known as telegraph
plant, is a member of the Fabaceae family, to investigate the phytochemical and various pharmacological
activities. Qualitative and quantitative phytochemical screenings confirmed the existence of a variety of
phytochemical groups. Total phenolic, flavonoid and tannin contents were 81.24 mg gallic acid
equivalence/g, 190.90 mg quercetin equivalence/g and 77.29 mg gallic acid equivalence/g, respectively
in the extract. In acetic acid-induced writhing model, the extract inhibited the writhing reflex by 49.4% at
a dose of 500 mg/kg body weight. In Oral glucose tolerance test, the extract reduced blood glucose levels
in a dose-dependent manner in hyperglycemic mice. The extract treated mice also showed the reduction
of bilirubin, SGPT, SGOT, and ALP levels in a dose-dependent manner in paracetamol induced
hepatoprotective test, when the doses were given of 250 and 500 mg/kg. The outcomes of these
experiments support the applications of this plant in conventional medicine.
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Introduction
There is significant worldwide interest in researching the effectiveness of plant-based
medicines as replacements for nonsteroidal anti-inflammatory drugs (NSAIDs) due to their
lower cost and fewer adverse effects [N, The increasing global prevalence of diabetes mellitus
also requires focused attention on effective management of the disease. Hyperglycemia, which
can be caused by autoimmune factors (Type 1 diabetes), insulin resistance (Type 2 diabetes),
pregnancy, or other factors such as genetics, infections, and medications, can lead to diabetes.
The oral glucose tolerance test (OGTT) can be used to measure pre-diabetes, diabetes, and the
body's ability to utilize glucose 2. In addition to diabetes, liver disease is becoming a major
threat to health. In developed countries, excessive alcohol consumption and viral-induced
chronic liver infections contribute to liver damage, while in underdeveloped countries,
hepatotoxic drugs (such as antibiotics, high doses of paracetamol, and carbon tetrachloride) are
among the leading causes of toxicity I, Despite the advances in modern medicine, there are
few effective medications that can protect the liver from cell destruction and the use of
conventional drugs in liver disease treatment can sometimes be inadequate with severe side
effects [“l. Therefore, alternative treatments for liver disease are needed.
C. motorius family Fabaceae is known as telegraph plant. Traditionally in different region, the
plant was used as an antidote to poison, as antidiabetics, cardiac-tonic, wound healing
ointment, strengthening the immune system and to treat rheumatism, cough, malaria, pyrexia,
dysentery, hepatitis, hemoptysis, physical nerve damage etc. Along with, it has been applied to
assuage symptoms by snake-bite poisons. Moreover, the roots are known to have properties of
laxative, antidysentric, emollient and also known to heal cough, asthma, rheumatism and fever.
The leaves exhibited stimulant, antispasmodic, and febrifuge properties I,
Synthetic drugs used in the management of pain, © diabetes [/ and liver disease [¥! disease
often have many side effects, while medicinal plants have the potential to treat these diseases
with fewer or no side effects 1%, According to the World Health Organization, traditional
medicinal plants have been found to be effective with low or no toxicity and are therefore
excellent candidates for oral use 12,
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This study was conducted to determine whether the ethanolic
extract of C. motorius (EECM) has analgesic, anti-
hyperglycemic, and hepatoprotective properties.

Materials and Methods

Preparation of ethanolic extract

The leaves of C. motorius, collected from Khulna and the
surrounding area, were identified by a specialist at the
Bangladesh National Herbarium and given voucher specimen
number 45456 DACB. After thorough drying, the leaves were
ground into coarse powder. A total of 250 g of the powder
was placed in clean glass containers and soaked in 1 liter of
96% ethanol. The containers were sealed and the leaves were
allowed to macerate for 14 days with occasional stirring 1.
The filtrate was then dried to obtain a sticky substance (yield
= 3.24%).

Chemicals and Reagents

HPLC grade solvents were used throughout the experiment.
Standard drugs including diclofenac sodium, glibenclamide
were obtained from Beximco Pharmaceuticals Ltd., Dhaka,
Bangladesh while Silymarin and paracetamol were obtained
from Square Pharmaceuticals Ltd., Dhaka, Bangladesh.

Experimental animal

Swiss albino mice (20-35 g) 4-7 weeks old were obtained
from Jahangirnagar University in Savar, Bangladesh. The
mice were kept in a dedicated animal lab at Khulna
University, Bangladesh, under standard environmental
conditions. The care and handling of the mice followed the
guidelines of the Animal Ethics Committee at Khulna
University (approval number: KU/PHARM/AEC/15/06/34).

Qualitative phytochemical screening

The crude extract was tested for the presence of various
phytochemicals using established qualitative phytochemical
assay methods [*2, The presence of tannins and flavonoids
was tested with the ferric chloride test, alkaloids with Mayer's
test, glycosides with Liebermann's test, amino acids with the
ninhydrin test, terpenoids with Salkowski's test, saponins with
distilled water, steroids with sulphuric acid, and
xanthoproteins with nitric acid.

Quantitative phytochemical screening

Determination of total flavonoid content: To determine the
total amount of flavonoid, aluminium chloride method was
followed 3. In this test, quercetin was taken as reference
standard and the result was represented as quercetin
equivalence. Here, 1 mL of various concentrations (1, 0.75,
0.5, 0.25, and 0 mg/mL) of standard and sample extract
solution was taken separately into different test tubes. Next,
distilled water (4 mL) and 5% w/v NaNO; (0.3 mL) were
added to every test tube which was kept for 5 minutes. After
that, 0.3 mL of 10% w/v AICI; solution and 2 mL of 1M
NaOH were also introduced to each test tube followed by
volume adjustment to 10 ml with distilled water. Then the
tubes were retained for 15 minutes at ambient temperature
and the absorbance, at 510 nm, was noted against blank for
individual concentration [24],

Determination of total phenolic contents: Total phenolic
content determination was performed by Folin-Ciocalteau
Colometry method %1, In this case, the reference standard was
Gallic acid and the finding was represented as gallic acid
equivalence [81. Firstly, 0.5 mL of different concentrations
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(0.15, 0.1, 0.08, 0.06, 0.04, 0.02 mg/mL) of standard and
extract solution was weighed separately into various test
tubes. After that, 5 mL Folin-Ciocalteu (FC) reagent (1/10)
and 7% Na,COs were introduced to each test tube. Then the
test tubes were kept for 30 minutes under 40 °C temperature.
After 30 minutes, the UV absorbance was calculated at 725
nm against blank for each concentration [,

Determination of total Tannin contents: In determination of
total Tannin content, Folin-Ciocalteau Colometry method was
used 1 and Gallic acid was reference standard where the
result was represented as gallic acid equivalence 161, Here, 0.1
mL of various concentrations (0.5, 0.4, 0.3, 0.2, 0.1 mg/mL)
of standard and extract sample solution was taken separately
in different test tube. Next, distilled water (7.5 mL) and FC
reagent (0.5 mL) were added to the test tube. Then, adding
35% Na;COs3 (1 mL) to the test tube, the solution was diluted
to 10 mL with water. After vortex for 15 seconds, all test
tubes were stored at ambient temperature for 30 minutes. At
last the absorbance, 725 nm, was calculated against blank for
each concentration (141,

Acute toxicity assay: The mice model was used to perform
acute oral toxicity assay and Organization for Economic Co-
operation and Development (OECD) guidelines-425 was
followed with little changes ['81, Mice were separated into five
groups (6 mice/group) named as control, test groups-1, II, 1l
and 1V. The test groups received the EECM at doses 0.5, 1, 2
and 3 g/kg b. wt. Prior to experiment, weight of individual
mouse was recorded carefully. Mice were noticed separately
at first 30 minutes after treatment and then at every 24 hr. for
14 days to find out any behavioral changes or mortality from
toxicity.

Acetic acid induced analgesic test: Using the acetic acid
induced writhing model with slight modification, analgesic
activity of the EECM leaves were tested as described
previously ™. Experimental mice were separated into four
groups (6 mice/group) denoting group-1, II, 1l and IV. A
particular therapy was given to each group i.e. control (2%
tween solution) (I), positive control (25 mg/kg diclofenac
sodium) (11) and the group Il and IV were given extract at the
dose of (250 and 500 mg/kg b. wt.). The test consisted
through injection of 0.7% acetic acid. An assessment of
writhing was done among positive control, control and test
samples.

Oral administration of drug and EECM

| 30 min

Time for absorption of
administered agent

Administration of acetic acid (intra-peritoneal) |

5 min | 15 min |

Time for absorption of Writhing count (for 15
Aceticacid min)

Fig 1: Represented the methodology of analgesic test.

Oral glucose tolerance test (OGTT): OGTT was conducted
according to established procedure with minor changes [,
Twelve hours fasted mice were designated arbitrary and
isolated into four groups (6 mice/group). Group-l was given
2% tween solution (0.5 mL/mice); group-I1: glibenclamide 10
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mg/kg as standard drug and group-lll and IV extract at 250
and 500 mg/kg b. wt. correspondingly. Glucose solution was
given after 30 minutes, in all groups. The blood glucose
content was noted through glucometer and represented in
mmol/L. The blood sample was gathered by penetrating the
tail and calculated glucose level at 0, 30, 90 and 150 minutes
after applying glucose.

Assessment of hepatoprotective activity: Hepatoprotective
assessment was conducted according to previously stated
method 1 with necessary modifications. Here, we used
Swiss albino mice for this investigation. Paracetamol 250
mg/kg was applied to exacerbate the hepatotoxicity and 50
mg/kg b. wt. silymarin was considered as standard
hepatoprotective drug. The mice were arbitrarily chosen and
isolated into five groups (6 mice /group) namely Group-I, Il,
I, IV and V. Acute hepatotoxicity was induced by
paracetamol treatment through Group-11 to V except Group-I.
Each group received specific treatment(s) as follows:

Group | - as control group, which received 2% Tween 80
solution as a daily dose for nine days.

= Group Il - as positive control group, which received
Paracetamol suspension (250 mg/kg) single dose on 8th
day.

= Group Il - as Standard Hepatoprotective group, which

received Silymarin (50 mg/kg) for nine days +
Paracetamol suspension (250 mg/kg) single dose on 8th
day.

Group IV - as Test group 1, which received EECM (250
mg/kg) for nine days + Paracetamol (250 mg/kg) single
dose on 8th day.

Group V -as Test group 2, which received EECM (500
mg/kg) for nine days + Paracetamol (250 mg/kg) single
dose on 8th day.

As mentioned above, paracetamol was treated on 8th day as
the same process in groups II, HI, IV and V. Food was
removed 12h before paracetamol application to expedite the
acute liver toxicity. Mice were sacrificed on 9" day using
minor chloroform anaesthesia and blood samples were taken
from cervical vein 1 and centrifuged at 500 rpm for 10
minutes to collect serum which was taken to check the marker
enzymes such as SGOT, SGPT and ALP. After dissection the
liver and kidney, blood was blotted off and cleaned with
saline water and also kept in 10% formalin buffer for
histopathological examination. However, we could not
perform histopathological examination because of COVID-19
pandemic crisis.

Statistical analysis: Statistical evaluation was done through
Student's t-test Calculator and results were presented as Mean
+ SEM. P Value < 0.05 was treated as analytically significant.
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Results
Phytochemical screening: The outcomes of qualitative
phytochemical test of the EECM are represented in Table 1.

Table 1: Qualitative test of ethanolic extract of C. motorius leaves

SI. No.
1.

Results
+

Phytochemical groups
Tannins
Flavonoids
Alkaloids
Glycosides
Amino acids
Terpenoids
Saponins
Steroids
Xanthoproteins

+ |+ +[+]+

XN |g|H~|wIN

9.
Presence +, Absence -

Total flavonoid content in ethanolic extract of C. motorius
leaves: The flavonoid content of the C. motorius found from
calibration curve (y=0.5144x-0.0002, R?=0.9964). A
calibration curve was driven from various concentrations of
quercetin. The content of flavonoids was evolved by QE in
mg/g dry weight of EECM and is represented in Table 2. The
amount of flavonoids was 190.90+1.59 mg QE/qg.

Total phenolic content in ethanolic extract of C. motorius
leaves: The phenolic content of the C. motorius found from
calibration curve (y=8.0935x—0.0315, R?=0.995). A
calibration curve was driven from various concentrations of
gallic acid. The phenolic content (81.24+0.18 mg GAE/g) was
evolved by GAE in mg/g dry weight of EECM and is
represented in Table 2.

Total tannin content in ethanolic extract of C. motorius
leaves: The tannin content of the C. motorius found from
calibration curve (y= 0.502x+0.0732, R?= 0.9626). A
calibration curve was driven from various concentrations of
gallic acid. The tannin content (77.29+£1.62 mg GAE/g) was
evolved by GAE in mg/g dry weight of EECM and is
represented in Table 2.

Table 2: Total amount of flavonoid, phenol, and tannin content in
ethanolic extract of C. motorius leaves

Total flavonoid Total phenolic | Total tannin

Sample content (mg QE/g) content (mg content (mg
GAE/g) GAE/g)

EECM 190.90+1.59 81.24+0.18 77.29+1.62

Acute toxicity effect: No mortality along with any toxic
reactions (Table 3) was observed throughout the test at doses
up to 3 g/kg, indicating the LDso of the EECM is above 3
g/kg. This finding suggested the assurance of this plant for
medicinal purpose.
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Table 3: Effects of ethanolic extract of C. motorius on behavioural characteristic

Behavioral characteristic Body weight
Treatment groups Food intake |Urination|Diarrhea Mortality Averaé;geilsnllztll\il) b. wt. | Average kzgi\gE a,\f/f;ar 14 days
Control (2% tween solution) | Normal Normal | Absent 0 25.33+0.33 28.17+0.31
Testl (g'é’g,(:g bwi) Normal | Normal | Absent | 0 24.53+0.43 27.17+0.48
Test ”élEg/,\'jlg bwi) Normal | Normal | Absent | 0 25 50+0.43 28.17+0.54
Test '”E(ég'/l‘g bwi) Normal | Normal | Absent | 0 25.83+0.60 28.83+0.54
Test 'VE(gg,(';g bwi) Normal | Normal | Absent | 0 26.33+0.42 29.17+0.31

Values were stated as Mean+SEM (n=6). *p < 0.05 comparing with control.

Analgesic activity: The EECM was assayed for analgesic
effect against acetic acid induced visceral pain. The outcome
of acetic acid prompted writhing reactions in mice proves the
analgesic action of extracts represented in (Table 4). It was

found that EECM at 250 and 500 mg/kg b. wt. exhibited
considerable retardation of writhing reflex by 28.65% and
49.40%, respectively. However, diclofenac sodium was more
powerful (65.86% inhibition) than EECM.

Table 4: Effects of C. motorius on acetic acid-induced writhing response

Group Mean of Writhing £ SEM % Writhing | % Inhibition of writhing
Control (2% tween solution) 27.33+£3.25 100.00 0
Positive control (Diclofenac Sodium 25 mg/kg) 9.33+1.54** 34.14 65.86
EECM (250 mg/kg) 19.5+1.18 71.35 28.65
EECM (500 mg/kg) 13.83+2.41* 50.60 49.40

Values were stated as Mean £ SEM (N=6). ** indicates
p<0.001 comparing with control, * indicates p<0.05
comparing with control.

Anti-hyperglycemic activity: In OGTT, the EECM at the
dose of 250 mg/kg and 500 mg/kg b. wt. showed considerable
(p<0.05) drop in blood glucose content comparing to control
group mice in dose dependent manner (Table 5).

Table 5: Hypoglycemic effect of extract of C. motorius leaves on blood glucose level.

Group Fasting stage 30minutes 90 minutes 150 minutes
(mMol/L) (mMol/L) (mMol/L) (mMol/L)
Group-I (Control) 5.08+0.30 14.44+0.27 9.88+0.21 6.16+0.31
Standard (10 mg) 5.14+0.31 6.9+0.44** 4.92+0.33** 3.62+0.24**
EECM (250 mg/kg) 5.9+0.32 12.58+.73* 7.44+0.43** 5.32+0.29
EECM (500 mg/kg) 5.66+0.14 12.86+0.26* 6.86+0.33** 5.12+0.30*

Values were stated as MeanzSEM (n=6). ** indicates p <
0.001 comparing with control, * indicates p < 0.05 comparing
with control.

Hepatoprotective activity

The content of bilirubin, SGPT, SGOT and ALP showed
significant (p<0.05) increase in paracetamol treated positive
control group (Group-I1), comparing with vehicle only treated

control group (Group-I). But the EECM treated mice showed
considerable (p < 0.05) decrease in the content of bilirubin,
SGPT, SGOT, and ALP after comparison with paracetamol
only treated group. The maximum reduction was noticed with
the higher dose (500 mg/kg b. wt.) which was practically
analogous to sylmarin, standard hepatoprotective drug (Table
6).

Table 6: Effect of the ethanolic extract of C. motorius leaves on serum Bilirubin, SGPT, SGOT and ALP levels in paracetamol induced
hepatotoxicity

Liver function markers Control Positive control | Standard (sylmarin) EECM (250 mg/kg), EECM (500 mg/kg),
(Group-1) (Group-I11) (Group-I11) (Group-1V) (Group-V)
Bilirubin 0.82+.0293 5.2+0.1317# 1.1+0.086 *** 3.05+0.212 ** 1.88+0.1 ***
SGPT 45+6.31 287.83+7.89# 84.33+6.72 *** 216.17+7.96 *** 1244773 ***
SGOT 29+0.97 169.5+5.9 # 5948.87*** 155.8345.08 111.6745.9 **
ALP 91+7.73 329+14.19# 81.249.24 *** 242+7.64 ** 162.67+7.67***

Values are stated as mean = standard error of mean.(n=6) #
indicates P <0.0001 comparing with control, *** indicates P<
0.0001 when compared with positive control, ** indicates P<
0.001 when compared with positive control.

Discussion
The presence of secondary metabolites in C. motorius
extracts, such as tannins, flavonoids, alkaloids, glycosides,

amino acids, terpenoids, and phenolic compounds, suggests
their potential for biological activity and supports the use of
plant-based medicines. Qualitative phytochemical screening
in this study identified the presence of tannins, flavonoids,
alkaloids, glycosides, amino acids, and terpenoids. In
addition, quantitative phytochemical analysis estimated the
levels of flavonoids, phenolic compounds, and tannins.
Phytochemicals such as tannins, flavonoids, and phenolic
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compounds have been shown to have biological activities
including analgesic 2, antihyperglycemic %1 and
hepatoprotective 4l effects. Based on the traditional uses of
C. motorius for wound healing, diabetes, and as an antidote to
poison, and the presence of phytochemical compounds, we
aimed to investigate the analgesic, anti-hyperglycemic, and
hepatoprotective activities of the ethanolic extract of C.
motorius (EECM) leaves through in vivo studies. In the
analgesic test, we used acetic acid to induce pain. Acetic acid
administration stimulates the release of endogenous
substances that stimulate nerve endings and cause pain 25261,
The symptoms of acetic acid-induced pain (intraperitoneal
injection) include abdominal muscle contractions and the
widening of hind limbs with the extension of the body 7.
Acetic acid has also been shown to increase the production of
prostaglandins, particularly the lipoxygenase products PGE2,
PGI2, and PGF2a 2831, Substances that are able to reduce the
number of acetic acid-induced contractions are thought to
have analgesic activity 2. Terpenoids, gums, flavonoids, and
tannins are known to have analgesic activity 4. The
qualitative and quantitative analysis of EECM showed the
presence of terpenoids, flavonoids, and tannins, which may be
responsible for this analgesic activity.

The EECM leaves significantly reduced the number of
writhings in a dose-dependent manner. In addition, previous
studies on EECM (aerial parts) showed anti-inflammatory
action through the inhibition of nitric oxide and prostaglandin
E2 release [l Flavonoids and tannins extracted from
medicinal plants have been known for their significant
antinociceptive and/or anti-inflammatory actions 2,
Therefore, the analgesic property found with these extracts in
the current study may be attributed to its flavonoids and
tannins components. In order to investigate a new anti-
hyperglycemic drug, our extract was tested for its ability to
reduce elevated glucose levels.

Oral hypoglycemic agents should effectively lower blood
glucose levels 4. Flavonoids derived from food have the
ability to enhance glucose metabolism 1, Tannins found in
various plants are known to increase glucose consumption
through the modulation of insulin signaling pathways, such as
pl3K and p38 MAPK, and GLUT-4 translocation. In addition,
tannins also exhibit anti-hyperglycemic activity 231 Alkaloids
extracted from medicinal plants have been studied for their
potential antidiabetic action in in vivo models, which exert
their antidiabetic effects through various mechanisms 61, The
EECM (root extract) has also been shown to have anti-
hyperglycemic effects in streptozotocin-induced diabetic rats
1371

The EECM leaves showed significant anti-hyperglycemic
activity. The extract contains significant amounts of
flavonoids, tannins, and alkaloids. The anti-hyperglycemic
action of the extract may be due to the presence of these
phytochemical components. This result encourages further
research to investigate its anti-diabetic action.

Liver damage caused by paracetamol can be used to test the
hepatoprotective activity of compounds. In a previous study,
ethanolic  extracts of Piper retrofractum  showed
hepatoprotective effects against paracetamol-induced acute
liver damage in rats %8, In the current study, the leaves of C.
motorius were tested for hepatoprotective activity in an in
vivo model and were found to have a significant
hepatoprotective effect in paracetamol-intoxicated models.
This effect may be due to the presence of tannins, flavonoids,
and phenolic compounds in the extract. Pre-treatment with the
extract was able to decrease elevated levels of biochemical

~ET~

https://www.plantsjournal.com

factors such as SGPT, SGOT, and ALP. A decrease in the
levels of SGOT and SGPT to normal levels is a sign of the
restoration of the plasma membrane and the repair of liver
tissue damage caused by paracetamol 24, A previous study of
C. motorius roots found that they contain highly active
antioxidant substances which can be used to treat oxidative
stress-related diseases and there is a strong correlation
between total phenolic content and the scavenging ability of
various reactive oxygen species %, Thus, the EECM leaves
showed a significant hepatoprotective effect in a dose-
dependent manner by reducing high levels of biochemical
enzymes when treated with paracetamol. This study supports
the traditional use of this plant in the treatment of hepatitis
and further investigation is needed to identify the specific
mechanisms of action and the phytochemicals responsible for
this pharmacological response.

Conclusion

Our study confirms the potential analgesic, oral glucose
tolerance, and hepatoprotective effects of the leaves of C.
motorius. Additionally, this study provides pharmacological
evidence for the traditional use of this plant in the treatment
of hepatitis through the positive result in the hepatoprotection
test and the reduction in oral glucose. It also suggests its
potential effects on diabetes. The phytochemical classes
present in the leaves, such as flavonoids, alkaloids,
glycosides, and amino acids, may be responsible for these
effects. Further research is needed to isolate these active
compounds and to more fully explore their activities using in
vivo experimental models in order to validate the findings of
this study. This information could be useful in future efforts
to develop nutraceuticals and pharmaceuticals using C.
motorius leaves.
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