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Abstract

The rhizome of Canna indica L. (family: Cannaceae) was extracted in methanol and two doses- 200 and
400 mg/kg body weight of the extract were employed to reveal central and peripheral analgesic,
hypoglycemic and antidiarrheal properties in vivo. According to tail immersion technique, both doses
significantly rose the time of latent response for 90 minutes compared to control mice group in assessing
central analgesia. Acetic acid-induced writhing process demonstrated 37.29% and 64.41% inhibition of
mice movement at both doses, respectively which indicated promising and statistically significant
peripheral analgesic effect. On the other hand, hypoglycemic and antidiarrheal activities maintained
dose and time dependent manner. Moreover, the extract of rhizome displayed statistically significant

antidiarrheal activity at 400 mg/kg b.w. dose.

Key words: Central analgesic activity, peripheral analgesic activity, hypoglycemic activity,

antidiarrheal activity.

Introduction

The Cannaceae family comprises of a single
genus of flowering plants, Canna L. which are large
tropical and  subtropical  perennial  herbs
(Christenhusz and Byng, 2016). Cannas are widely
used as garden plants because of their ornamental
value. They possess large amount of starch which
have been used in agriculture for human as well as
animal consumption (Khoshoo and Guha, 1976).

Canna indica L., belonging to the Cannaceae
family, in known as Indian shot, edible canna,
African arrowroot, etc. in English and Kolaboti in
Bengali. This plant is native to the Americas, but now
naturalized into other tropical and sub-tropical
countries (Al-Snafi, 2015). It is economically and
medicinally significant throughout the world. The
tubers and rhizomes of this plant are edible and can
be consumed raw or cooked. The seeds are utilized as

beads or rosaries, and the leaves are used for
wrapping pastries and can be fed to livestock. The
roots are the source of starch used to prepare cakes
(Yeo, 2012). In addition, C. indica has been widely
used to treat various ailments traditionally. The plant
possesses diuretic, diaphoretic and demulcent effects.
Decoction of root is also found to be utilized in
dyspepsia, fevers, dropsy, gonorrhea and amenorrhea.
Extract of seed is administered to alleviate earache.
Sterilized leaves and stems are employed as
insecticide (Ghani, 1998; Ong and Siemonsma,
1996). Various studies have been conducted to
analyze and isolate the phytochemical constituents
from various parts of C. indica. The plant contains
various secondary metabolites, including alkaloids,
proteins,  carbohydrates, cardiac  glycosides,
flavonoids, terpenoids, tannins, essential oils,
saponins, anthocyanin pigments, steroids, etc. (Al-
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Snafi, 2015; Lamaeswari and Ananthi, 2012; Tinoi
et al., 2006; Nirmal et al., 2008; Srivastava and
Vankar, 2010a; Srivastava and Vankar, 2010b). The
present study aimed at screening of analgesic,
hypoglycemic and antidiarrheal activities of extract
of C. indica rhizome in methanol.

Materials and Methods

Collection of plant materials and extraction: The
rhizome of C. indica L. was gathered and then
verified by Bangladesh National Herbarium, Dhaka,
Bangladesh. Apart from this, a sample as voucher has
been archived for subsequent reference.

The collected rhizomes were made dirt free and
shade dried for several days. The dried materials
were crushed by a grinder and subsequently the
powdered substances (500 g) were soaked in
methanol (3 L) for nearly 15 days at standard
temperature. At first, the combination was filtered by
means of fresh cotton and again filtered by Whatman
filter paper number 1. Then a rotary evaporator was
employed to concentrate the filtrate and the crude
methanol extract was acquired.

Drugs and chemicals: Methanol, glucose,
morphine (Reneta Limited, Bangladesh), Tween-80
(BDH Chemicals, UK), castor oil, loperamide
(Square  Pharmaceuticals  Ltd.  Bangladesh),
diclofenac sodium (Opsonin Pharma Limited,
Bangladesh), normal saline (Beximco
Pharmaceuticals Ltd. Bangladesh) and glibenclamide
(Acme Laboratories Ltd., Bangladesh) were utilized
in this study. Apart from these, other reagents used
were of analytical grade.

Experimental animals: Both male and female
mice of Swiss Albino bred were collected from
icddr,b (International Centre for Diarrhoeal Diseases
and Research, Bangladesh) which had average weight
between 25-35 gm and age 4-5 weeks. The mice were
kept for at least 7 days in the animal house situated at
State University of Bangladesh before employing to
the tests in order to familiarize with the environment.
The temperature and relative humidity were
maintained at 24.0 + 1°C and 55-65%, respectively
and 12 hrs light/12 hrs dark cycles were also kept in

the laboratory. They were given rodent feed as well
as water following the recommendations and
principles of Federation of European Laboratory
Animal Science Associations (FELASA) throughout
the experiments.

Grouping of mice: Twelve mice were allocated
into four groups randomly comprising three of them
in each group for bioassays. The groups were denoted
as- positive control (STD), negative control (CTL)
and two test groups getting crude extract of two
doses- 200 (CI 200) and 400 (CI 400) mg/kg of body
weight.

Central analgesic activity: The central analgesic
effect was studied following tail immersion method
according to Pizziketti et al. in 1985. The negative
control and standard groups were fed with oral
Tween 80 in saline (1%, 0.1 ml/10 mg) and
subcutaneous morphine (2 mg/kg b.w.), respectively.
On the other hand, the experimental animals received
two doses of crude extract orally. The tail tips of the
mice were dipped in hot water to stimulate pain. The
times needed by the mice to veer off their tails were
traced at 30, 60 and 90 minutes after the introduction
of the test substances. The percentage of inhibitory
activity was estimated as-

Pain inhibition percentage (PIP) = ET_—TQX 100%
0

Where, T, = Post-drug latency, T, = Pre-drug
latency

Peripheral analgesic activity: To screen the
activity of peripheral analgesia of C. indica, acetic
acid-induced writhing technique was followed which
was portrayed by Koster et al. (1959). At first, the
mice were given acetic acid (0.1 mL)
intraperitoneally to induce pain sensation. Diclofenac
sodium at dose 5 mg/kg b.w. was provided to the
standard mice group and the test animals were fed
with the extracts at both doses. The percent inhibition
of movement was reckoned as-

% Inhibition of writhing =
Average of writhing (control) — Average of writhing (test)

Average of writhing (control)

x 100%
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Hypoglycemic activity: Hypoglycemic activity
was ascertained via tail tipping process explained by
Durschlag et al. in 1996. At zero minute, the plasma
glucose levels (mmol/L) of each mouse were
determined by means of a glucometer (Bioland G-
423 S). Next the standard, negative control and test
groups got glibenclamide at 5 mg/kg b.w., Tween 80
in saline and the two doses of methanolic extract
orally, respectively. After 30 minutes, every animal
were applied with glucose solution (10%, i.e. 2
gm/kg b.w.). Then 60, 120 and 180 minutes after
glucose administration, blood samples were drawn
from mice tail and the glucose levels were quantified
to detect the hypoglycemic effect of C. indica
rhizome.

Antidiarrheal activity: The anti-diarrheal activity
of the rhizome was evaluated in accordance with the
technique portrayed by Shoba & Thomas, 2001
which is known as castor oil-induced diarrheal test.
All mice were administered with 1 ml of castor oil
intending to induce diarrhea. The control group taken
Tween-80 in solution of saline; standard group was
given oral loperamide (5 mg/kgb.w.) and the extract
was administered to the test groups through oral
route. The quantity of stools was traced for individual
mouse. The inhibitory action was determined as-

% Inhibition of defecation =
Mean defecation of control — Mean defecation of standard or test sample
Mean defecation of control

x100%

Statistical analysis: The values are introduced
like mean * standard error of mean (M £ SEM) and
one way ANOVA. Afterwards Dunnett’s test was
employed to find out the significant difference of the
negative control group with standard and test groups,
where the p values < 0.05 were deemed to be
significant statistically.

Results and Discussion

Table 1 presented the central analgesic activities
of the rhizome of C. indica. After 30 minutes, both
doses (200 and 400 mg/kg b.w.) of the extract
displayed the percent of inhibition of 77.15% and

109.11%, respectively, while morphine showed
236.59% inhibition. The response time was elongated
in a means which was time and dose dependent and
the findings were observed to be statistically
significant. For instance, after 90 minutes, the
percentages of tail immersion time elongation shown
by both the doses were 246.22% and 295.81%,
respectively. There are various complex ways by
which heat induced pain can be regulated, such as-
opiate, dopaminergic, serotonergic and descending
noradrenergic systems centrally (Argoff, 2011). The
potent analgesia produced by C. indica extract may
operate through central mechanisms relating to the
aforementioned receptor systems or via inhibition of
leukotrienes, prostaglandins etc.

Statistical assessment of the peripheral analgesic
activity revealed that the extract of C. indica rhizome
possesses significant effect with writhing inhibition
of 37.29% and 64.41% at both dosages, respectively
when compared to diclofenac sodium with 76.27%
inhibition (Table 2). In this test, acetic acid is used to
stimulate pain sensation in peripheral origin and the
mice respond to the pain through writhing which is
helpful for monitoring analgesic properties (Gawade,
2012). Pain induced by acetic acid generates via
activation of chemosensitive nociceptors that triggers
the discharge of endogenous substances including
serotonin, prostaglandins, bradykinins, histamine etc.
or via involvement of abdominal constriction (Kabir
et al., 2021; Bentley et al., 1983; Schumacher et al.,
1940). Since the plant extract decreased the writhing
frequency in mice, it can be inferred that C. indica
possesses  significant analgesic  activity. The
mechanism of this outcome might be associated with
the inhibition of release or synthesis of the aforesaid
endogenous substances.

The extract of C. indica rhizome displayed dose
and time dependent diminution in blood glucose level
in mice model. The extract maintained dose
dependent  hypoglycemic  effect (Table 3).
Hypoglycemic property of plant extract might be
exerted due to the stimulation in insulin secretion
from f cells of pancreas or activation of the insulin
receptors so that the blood glucose can be absorbed

139



140

followed by the peripheral glucose utilization (Khan
etal., 2014; Joseph et al., 2011).

The crude extract of C. indica rhizome
demonstrated statistically significant antidiarrheal
property at 400 mg/kg b.w. dose (Table 4).
Moreover, the activity found to be maintained dose
dependent manner (41.67% and 45.83%). Ricinoleic
acid is the active constituent of castor oil which can
trigger peristalsis in the small intestine resulting in
alteration of electrolyte and water permeability of the
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membrane of intestine and thereby inflammation of
the intestinal mucosa. Eventually it can induce
diarrhea owing to prostaglandins secretion (Maniyar
et al., 2010). In addition, the inhibition of autacoids
and prostaglandin release were triggered due to some
phytochemicals, like- diterpenes, sesquiterpenes,
flavonoids and terpenoid derivatives, thus antagonize
the activity of the oil (Nikiema et al., 2001; Rajput et
al., 2011). The antidiarrheal activity of C. indica may
be linked to the aforementioned mechanism.

Table 1. Central analgesic activity of crude methanol extract of C. indica rhizome.

Animal After 30 min After 60 min After 90 min

group M + SEM % Elongation M + SEM % Elongation M + SEM % Elongation
CTL 2.32+0.08* - 2.34+£0.19* - 2.25+0.06* -

STD 6.78 £ 0.32* 236.59 9.56 +0.10* 309.13 12.29 £ 0.15* 446.07
Cl1200 3.57£0.10* 77.15 5.57 £ 0.15* 138.28 7.79 £ 0.16* 246.22
Cl1400 4.21+0.27* 109.11 6.62 + 0.12* 183.50 8.88 £ 0.30* 295.81

Values are expressed as Mean + SEM (n=3). *p< 0.05 compared to negative control. CTL = negative control (1% Tween 80
in water), STD = positive control (Morphine at 2 mg/kg b.w.), Cl 200 = Methanolic extract of C. indica rhizome at 200
mg/kg b.w., Cl 400 = Methanolic extract C. indica rhizome at 400 mg/kg b.w.

Table 2. Peripheral analgesic activity of crude methanol extract of C. indica rhizome.

No. of writhing Number of writhing

Animal group VL V2 VI3 (Mean + SEM) % Inhibition
CTL 20 18 21 19.67 £ 0.88 -

STD 4 6 4 4.67 £ 0.67*** 76.27

Cl1 200 14 14 12.33 £+ 1.67* 37.29
C1400 9 6 6 7.00 + 1.00*** 64.41

Values are expressed as Mean £ SEM (n=3). ***p< 0.001, *p< 0.05 compared to negative control. CTL = negative control
(1% Tween 80 in water), STD = positive control (Diclofenac sodium at 5mg/kg body weight). M1, M2, M3 = Mice 1, Mice
2, Mice 3, respectively.

Table 3. Plasma glucose level (mmol/L) of mice in hypoglycemic activity test.

Animal Dose 30 min 60 min 120 min 180 min

group (mg/kgb.w.) M +SEM (mmol/l) M+ SEM (mmol/l) M =SEM (mmol/l) M + SEM (mmol/l)
CTL - 18.5 + 3.47 16.40 + 4.30 6.00 + 0.45 5.60 + 0.47

STD 10 17.3+1.31 15.5 + 1.27 4.07 +0.69 3.80 +0.31

Cl1 200 200 16.5+ 1.33 14.08 + 1.32 5.4+ 0.50 4.10+0.18

Cl1 400 400 12.50 + 0.54 10.80 + 1.87 4.80 +1.42 3.98+0.57

Values are expressed as Mean + SEM (n=3). CTL = negative control (1% Tween 80 in water), STD = positive control
(Glibenclamide at 5 mg/kg b.w.).
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Table 4. Antidiarrheal activity of methanol extract of C. indica rhizome.

Animal group Dose Number of diarrheal feces % Reduction of
(mg/kgb.w.) (Mean £ SEM) diarrhea

CTL 10 8.00 £ 0.58 -

STD 5 1.67 £0.33*** 79.17

Cl1 200 200 3.67+1.33 41.67

C1400 400 5.67 £ 0.33** 45.83

Values are expressed as Mean + SEM (n=3). ***p< 0.001, **p< 0.01 compared to control. CTL = negative control (1%
Tween 80 in water), STD = Positive control (Loperamide at 5 mg/kg b.w.).

Conclusion

The rhizome extracts of C. indica in methanol
exhibited significant analgesic and antidiarrheal
effects in animal model. Hence, more studies are
necessary to isolate phytoconstituents and ascertain
their bioactivities.
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