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Anti-diarrheal effects of Methanol extract of
Curcuma Longa

Kauser Ismail', Moosa Khan?, Qurrat-ul-ain Bukhari®, Muzna Hameed Dar*

ABSTRACT:

Objective: To evaluate the anti-diarrheal effect of Methanol extract of Curcuma Longa, and to compare it with Loperamide
in albino rats.

Methodology: This experimental animal study was performed in the Department of Pharmacology and Therapeutics, Basic
Medical Sciences Institute (BMSI), Jinnah Postgraduate Medical Center (JPMC), Karachi, in collaboration with BMSI Animal
house, from May 2013 to December 2014. Dried rhizomes of Curcuma longa were purchased from local market of Karachi
and soaked in 100% methanol, which was later evaporated to yield a semisolid extract. Seventy-two albino rats were used,
which were randomly assigned into 3 groups of 24 rats. Each group was further divided into 4 subgroups. In each group, one
subgroup was control, one was standard (loperamide group) and two subgroups were given 100mg/kg and 200mg/kg of methanol
extract of Curcuma Longa orally. Anti-diarrheal effect was assessed by counting total number of feces after castor oil-induced
diarrhea, castor oil-induced enteropooling and gastrointestinal motility test.

Results: The methanol extract of Curcuma Longa showed significant anti-diarrheal activity evidenced by the reduction in
defecation, decreased intestinal transit of charcoal meal and decreased enteropooling after castor oil-induced diarrhea.
Conclusion: Curcuma Longa had potent anti-diarrheal affect and can replace synthetic drugs like loperamide. These effects

were related to phytochemicals present in it.
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INTRODUCTION:

Natural products from plants are being used in
pharmaceutical preparations either as pure co Ipounds
or as extracts. One example is Curcuma Longa'.
Curcuma Longa is a herbaceous perennial plant of
Zingiberaceae family, cultivated extensively in South
East Asia, China, Indonesia and Malaysia, commonly
known as “Haldi” in Urdu, and turmeric in English
language. It has a large oval rhizome with orange colour
inside. It has elliptical leaves, which can reach up to 1.2
meters in length and yellow flowers. It grows in
temperature between 20°C to 30°C?. It has been in
continuous use for its flavoring, and asa spice in both
vegetarian and non-vegetarian food**

Curcuma longa produces different pharmacological
effects and is a known anti-inflammatory agent. It has
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significant medicinal potential with minimal toxicity’.
The most active component in turmeric is flavonoid
curcumin, which makes up 2 to 5% of the total spice in
turmeric. Curcumin is the principal curcuminoid. It is
a diferuloylmethane and constitutes up to 75% of total
curcuminoids. The other two curcuminoids are
desmethoxycurcumin and bis- desmethoxycurcumm
which make up 24% and 8% respectively®.

Diarrhea is one of the common health problems
affecting people, especially in developing countries.
The burden of diarrheal disease disproportionately affects
children under five years where it is a primary cause of
mortality, specifically in low- and middle-income
population groups who have higher incidence rates due
to inadequate water and sanitation, and nutritional risk
factors, such as sub-optimal breastfeeding, zinc and
vitamin A deficiency etc’. Worldwide, there are about
two billion cases of diarrheal disease every year. Diarrhea
can last several days, and can leave the body without
water and salts necessary for survival. Cause of death
is generally severe dehydration and fluid loss. World
Health Organization (WHO) has estimated that 2.5
billion episodes of diarrhea in children younger than
five years of age are reported every year in developing
countries, Wthh is responsible for 1.5 million deaths
every year®. Despite decline in mortality due to diarrhea
in last decade, it remains one of the principal causes of
morbidity in children’. There are certain opioid and non-
opioid derivatives which are currently used as anti-
diarrheal agents but these are not devoid of toxicity and
have contraindications, like loperamide should be avoided
in bloody or suspected inflammatory diarrhea, or when
associated with significant abdominal pain'’. So there
is need for natural remedy which must be non-toxic and
integral component of our home kitchen''.

METHODOLOGY:
This animal study was conducted in the Department
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of Pharmacology and Therapeutics, BMSI, JPMC,
Karachi, after approval from JPMC ethical committee,
from May 2013 to December 2014.

A total of 72 albino rats of either sex, 2-3 months old
and weighing from 150-250 gram were selected for the
study. The rats were randomly assigned into 3 groups
of 24. Each group was further divided into 4 subgroups,
which comprised of 6 albino rats. Animals were kept in
a standard natural environmental condition with the
provision of standard laboratory diet.

Preparation of extract:

Curcuma Longa was purchased from local market of
Karachi and verified from Department of
Pharmacognosy, Karachi University with taxonomy
nol109. It was coarsely ground into very fine particles
and then soaked in 99% Methanol for two weeks. This
mixture was filtered via filter paper. The filtrate was
passed through rotatory evaporator and thick semisolid
residue was isolated. This extracted material was kept
in the open bottle for about two weeks so that remaining
methanol was evaporated. After fourteen days, the bottle
was kept closed so that extract was ready for use.
Group A animals (n=24) were given Castor oil to
induce diarrhea'?. Rats were divided into 4 subgroups
(n=6) and fasted for 24 hours before giving drugs, i.e.,
normal saline 3ml to 1% group (control), loperamide
5mg/kg body weight to 2™ group (standard) and Curcuma
longa 100mg/kg and 200mg/kg to 3" and 4™ group
respectively'>"*. After 30 minutes of drug administration,
1 ml of castor oil was given to all the animals. The
albino rats were then kept in cages which were lined by
white blotting paper, which were changed every hour
for the next 4 hours. The total number of feces excreted
was counted for the next 4 hours and weight of animals
was also noted before and after the procedure. The total
number of diarrheal feces of the control group was
considered to be 100%, and % inhibition of diarrhea
was calculated by following formula:

Percentage inhibition =
Mean diarrheal count (control group-treated group) X 100

Mean diarrheal count of control group

In Group B, Castor oil-induced enteropooling was
carried out. The rats were divided into 4 subgroups
(n=6) and kept on fasting for 24 hours before giving
them drugs, normal saline 3ml to 1* group (control),
loperamide Smg/kg to 2™ group (standard) and Curcuma
longa 100mg/kg and 200mg/kg to 3™ and 4™ group
respectively. After 30 minutes of drug administration,
1 ml of castor oil was given to them for diarrhea
induction. After one hour the rats were sacrificed by

ether overdose. Abdomen was dissected and small
intestine was traced and isolated from pyloric end to
ilieocecal junction. The intestinal contents of each rat
were collected by milking into a graduated tube and the
volume as well as the weight was measured'.

In Group C animals, gastrointestinal motility test was
done. The method for testing gastrointestinal activity
was modified from Gunakkunru et al'®. The rats were
divided into 4 subgroups (n=6) as in other groups, and
fasted for 24 hours before the drugs were given to them
in the same doses as in groups A and B. After 30 minutes
of drug administration, 1 ml of castor oil was given to
each. After 1 hour, all animals received 1 ml of charcoal
meal (10% charcoal suspension in 5% gum tragacanth)
orally. The animals were sacrificed after 30 minutes by
ether overdose, abdomen was dissected and small
intestine was isolated. The distance traveled by the
charcoal meal from pylorus to caecum was measured
and expressed as a percentage of the total distance of
the intestine.

The data analysis was done on SPSS version 19. The
results were expressed as mean =SD for quantitative
variables (stool weight, stool number, volume of intestinal
contents and small intestinal transit). Statistical
comparison between groups was done by analysis of
variance (ANOVA). The student t test was performed
in all quantitative variables. In all statistical analysis P-
value <0.05 was considered significant.

RESULTS:

The effect of curcuma longa on castor oil-induced
diarrhea was observed. The mean diarrheal stool count
was significantly reduced in 100mg/kg (78%) and
200mg/kg (100%) doses in a dose-related manner which
was comparable to loperamide group (100%) and the
difference was highly significant when compared to
control group. There was significantly less decrease in
weight in both curcuma groups as compared to control
group (table-1).

The affect of curcuma longa on intestinal transit showed
significant reduction in intestinal transit of charcoal
meal in dose-related manner i.e. 31% in 100mg/kg and
37% in 200mg/kg curcuma group as compared to control
group. Delay in intestinal transit was highest in
loperamide group i.e. 42% (table-2).

Effect of curcuma longa on enteropooling i.e. weight
(gm) and volume (ml) of intestinal contents showed that
both subgroups of Curcuma longa had significant
inhibitory effect on enteropooling evidenced by decrease
in both volume and weight of intestinal contents as
compared to control. Loperamide group showed
maximum decrease in intestinal contents (table-3).
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Table: 1

Anti diarrheal effect of Methanol extract of Curcuma Longa on castor oil-induced dry diarrheal
count in albino rats

No of stool

Group-A Treatment No of count At 1%

Animals hour mean +

SD

Normal saline+ Castor 6 2.00+0.63
oil 3ml
Loperamide Smg/kg + 6 1.33+0.51
Castor oil 3ml
C. longa 100mg/kg + 6 1.50+0.54
Castor oil 3ml
C. longa 200mg/kg+ 6 1.33+0.51
Castor oil 3ml

No of stool .
count At 4th  Percentage =~ Mean weight
hour mean + Change after diarrhea

SD in gram
1.66+0.51 -17% 160.00+18.97
0.00+0.00* -100% 186.66+23.16
0.33+0.51* -78% 184.16+11.14*
0.00+0.00* -100% 186.66+15.05*

* P-value Significant at <0.05 level as compared to control

Table: 2
Effect of methanol extract of Curcuma Longa on castor oil-induced enteropooling in albino rats

Group B Treatment

Normal saline (3
ml/kg) + Castor oil 3ml
Loperamide (5
mg/kg)+ Castor oil 3ml
C. longa Extract
(100mg/kg)+ Castor oil
3ml

C. longa Extract
(200mg/kg) + Castor
oil 3ml

Volume of intestinal
content (ml)

8.15+0.56
1.68+0.78*
5.66+0.43*

2.00£1.04*

Weight of
intestinal
content (gm)

3.91+0.53
1.08+0.58*
2.63+0.38*

1.25+0.52*

(%)
Inhibition

72.34%
32.77%

68.09%

*P-value was highly significant as compared to control
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Table: 3
Effect of methanol extract of Curcuma Longa on small intestinal transit in albino rats (cm)
No of  Total Length Transit Length  Percentage

Group C Treatment Animals mean £+ SD mean + SD Change
Charcoal meal + normal 6 97.71£2.00 84.85+4.25 -19%
saline + Castor oil 3ml

Charcoal meal + 6 98.05+£3.10 65.26+£9.21%* -42%
Loperamide + Castor oil 3ml

Charcoal meal + C. longa 6 97.31£3.12 55.76+14.69* -31%
100mg/kg + Castor oil 3ml

Charcoal meal+ C. longa 6 99.65+2.57 63.08+6.42* -37%
200mg/kg + Castor oil 3ml

*P-value highly significant as compared to control

DISCUSSION:

Diarrhea is one of the main causes of infant mortality
in developing countries, causing about nearly one in
five ch11d deaths, a loss of about 1.5 million lives each
year Medicinal plants have been used tradltlonally as
anti-diarrheal without any scientific basis'¢. To evaluate
the efficacy of these herbal drugs, castor oil-induced
diarrhea models in rats are useful to observe measurable
changes in the number and consistency of stools. The
suggested underlying mechanism is liberation of lipase
enzymes from ricinoleic acid present in castor oil"’,

which irritates intestinal mucosa causing inflammation
and release of prostaglandins and nitric oxide'®, leading
to increased eplthehal permeability, gastromtestmal
secretion and motility".

The results of present study showed that both 100 and
200 mg/kg of methanol extract of C. longa have
significant inhibitory effects on intestinal motility which
was apparent by significant decrease in dry and wet
diarrheal stool counts, significant decrease in
enteropooli ng and finally decrease in intestinal transit.

Gilani et al* observed that crude extract of turmeric
relaxed potassium-induced contractions in isolated rabbit
]ejunum relaxation was rnedlated through blockade of
Ca™" influx, as another study®' described curcumin as a
Ca'" antagonist.

The gastrointestinal model using activated charcoal as
marker has been used for more than six decades as a
simple and effective means to assess effects of laxatives.
This method indicates maximum distance traveled by
the marker in the small 1ntest1ne in a given time interval
after its administration®. According to the model, C.

longa extracts at different concentrations signiﬁcantly
reduced intestinal motility, with a dose-dependent pattern
when compared to the control group.

Gnanasekar and Perlanayagam demonstrated that
sodium salt of curcumin significantly inhibited castor
oil-induced diarrhea by inhibition of prostaglandin

synthesis. Two different studies*** showed that Curcuma

increased intestinal transit time in albino rats in disorders
of altered intestinal motility. Another study”® evaluated
myo-relaxant effect of Curcuma longa on ileum and
colon in a Mouse experimental colitis. In another study,
Curcumin reduced mucosal injury in mice in
experimentally-induced colitis. Ten days prior to
induction of colitis with 1,4,6-trinitrobenzene sulphonic
acid, administration of 50 mg/kg curcumin resulted in
a 51gn1ﬁcant reduction of diarrhea, neutrophﬂ infiltration
and lipid peroxidation in colonic tissue'. Husssain et
al’’ and Balekar et al®, in two different studies evaluated
anti-diarrheal activity of methanol extract of two herbal
plants, Musa sapientum (banana) and Malvastrum
tricuspidatum (kharenti) in which 100 and 200 mg/kg
body weight methanol extract of Musa sapientum reduced
frequency and severity of diarrhea in test animals and
significantly delayed intestinal transit of charcoal meal
as compared to control group. Methanol extract of
Malvastrum tricuspidatum at the doses of 100, 250 and
500mg/kg also significantly inhibited diarrhea by 71%,
80% and 88% as compared to control. The anti-diarrheal
effects of these plants was due to the presence of
flavonoids and alkaloids in them. Flavonoids control
diarrhea by their ability to inhibit peristaltic activity and
hydroelectrolyte secretion responsible for diarrhea. A
previous study’ showed similar results and established
that flavonoids were able to inhibit intestinal secretory
response. As curcuma longa is rich in flavonoids, these
flavonoids were most likely responsible for its anti-
diarrheal effect.

CONCLUSION:

The study demonstrated significant antidiarrheal
effect of Curcuma longa and justified its use in diarrhea.
It can be a safe alternative to synthetic antimotility
agents.
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RECOMMENDATIONS:

Studies are recommended to explore the underlying
detailed mechanism by which C. longa and its components
exert antidiarrheal effects.
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