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Abstract: Harungana madagascariensis is a medicinal plant used for the treatment of diarrhoeal disease. The present
study evaluated the antidiarrhoeal, antibacterial and safe use of hydro-ethanolic extract of Harungana madagascariensis
at acute and subacute administration. The antidiarrhoeal activity was characterized as inhibitor of Castor oil induced
diarrhea and upper gastrointestinal transit at preventive and curative administration. Prominent enteric bacteria were
screened in vitro for antibacterial activity using the microdilution method. At acute administration an LDsy of 1650
mg/kg was obtained for H. madagascariensis. Meanwhile at sub-acute administration H. madagascariensis induced
noticeable changes in transaminases activities as well as cholesterol, urea and glucose concentration which may serve as
indicators of toxicity. It also had a dose related inhibitory effect on growth rate compared to control animals. In castor oil
induced diarrhea, Loperamide (reference drug) had the strongest inhibitory effect followed by the 200 mg/kg dose
extract. The difference between the inhibitory effect of 400 and 800 mg/kg extract were not significant. On
gastrointestinal motility, Loperamide had the strongest preventive effect compared to all the doses of extract tested, while
100 mg/kg was the most effective amongst the plant extracts. However, for the curative effect the response was dose
related with 400 mg/kg being more effective than 200 mg/kg and 100 mg/kg. For the antibacterial study H.
madagascariensis extract prevented the growth of all 12 tested bacterial species. P. aeruginosa, E.coli, S. flexneri and S.
aureus were the most sensitive (MIC = 62.5 ug/ml) while P. aeruginosa ATCC 27853 and P. aeruginosa ATCC 01 were
the least sensitive (MIC =500 xg/ml). H madagascariensis aqueous extract possess some antidiarrhoeal and antibacterial
activities though it may be toxic.

Keywords: Antibacterial activity, castor oil induced diarrhea, gastrointestinal motility, H madagascariensis, toxicity
testing.

INTRODUCTION

Diarrhoea is a major cause of mortality and
morbidity with an estimated two billion cases every
year globally, and that 1.9 million children below five
years of age die annually, mostly in developing
countries [1, 2]. The absorption and secretion of water
and electrolytes throughout the gastrointestinal tract is a
finely balanced, dynamic process and, when there is
loss of this balance caused either by decreased
absorption or increased secretion, diarrhoea results.
Symptoms in humans include stomach pain, abdominal
cramps, bloating, thirst, weight loss and frequent
passing of loose or watery stool and it can be classified
into acute (< 2 weeks), persistent (2 — 4 weeks) or
chronic (> 4 weeks). Its pathophysiology defines
diarrhoea to be either osmotic or secretory, with
possible overlaps. Osmotic diarrhoea occurs when the
small intestine cannot absorb osmotically active

particles and fluid is drawn into the gut to exceed its
absorptive capacity. Underlying causes include osmotic
laxatives, inflammation of the intestinal lining and
increased motility of the intestines. Secretory diarrhoea
occurs when the bowel mucosa secretes excessive
amounts of fluid, either due to activation of a specific
pathway by a toxin or inherent abnormalities in the
enterocytes [3].

Most cases of diarrhoea are the symptoms of
an infection in the gastrointestinal tract by microbes
such as bacteria, viruses and parasites. This infection
can be spread through food, drinking water and
unhygienic conditions. The most commonly identified
causes of acute diarrhoea are the bacteria Salmonella
typhi, Staphyloccocus aureus, Campylobacter, Shigella
flexneri and Shiga toxin-producing Escherichia coli. In
developing countries, enteric bacteria and parasites are
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more prevalent than viruses and typically peak during
the summer months. In both industrialized and
developing countries, viruses are the predominant cause
of acute diarrhea, particularly in the winter season,
whereas parasitic agents such as Cryptosporidium
parvum, Giardia intestinalis, Entamoeba histolytica,
and Cyclospora cayetanensis that are not common in
the developed world, are usually restricted to travelers
[2, 4]. There are cases of chronic diarrhoea that are
labeled "functional" because they cannot be explained
by structural or biochemical abnormalities [5]. In the
developed world, irritable bowel syndrome (IBS) is the
most common cause of functional diarrhoea [6]. IBS is
a complex of symptom, usually diagnosed by a process
of elimination of other possible problems. There is
cramping abdominal pain and altered bowel habit,
either with diarrhoea or constipation. Inflammatory
bowel disease (IBD) is another cause of chronic
diarrhoea, in which the diagnosis is either ulcerative
colitis or Crohn's disease, and there is often blood and
pus in the stool in both conditions.

Primary control efforts for non-specific
diarrhoea include oral rehydration therapy, zinc/
vitamin supplementation in diet, use of probiotics, anti-
motility and anti-secretory agents but these do not
address the underlying causes. Therefore, therapy of
specific causes requires the use of antimicrobial agents.
However, some of these agents show adverse effects
and the emerging resistance of causative micro-
organisms to some of them remains a cause for concern.
Several studies in developing countries show that multi-
drug resistant organisms have been emerging over the
last decades, with the general spread of resistance to
commonly used drugs such as amoxicillin, co-
trimoxazole, chloramphenicol [7-9]. In most cases,
there is lack of modern medical facilities and population
resort to the use of medicinal plants for therapy [10]. In
view of searching for new therapeutic sources, there is
the need for the evaluation of the activity and safety of
some of the plants in common folk use.

Harungana madagascariensis Lam. ex Poir, of
the Guttiferae family, is commonly known as haronga,
orange-milk or dragon’s blood tree. It is an evergreen
shrub or tree with a much branched, heavy, spreading
canopy, approximately 12 meters tall, with occasional
specimens up to 27 meters. The bole is straight and
cylindrical bole [11]. It is a multipurpose tree and
particularly valued for its multiple medicinal uses and
as a dye.

Biological claims include antimicrobial
activity (leaf extract) [12], antibacterial [13],
antioxidant [14] as well as antiplasmodial and anti-
trichomonal [15] activities. Therefore, in light of its
biological activities on some microorganisms, this study
aims at evaluating its safety profile, preventive and
curative antidiarrhoeal activities in castor oil-induced

diarrhoea animal models, as well as its antibacterial
effects on some causative agents.

MATERIALS AND METHODOLOGY
Chemicals

Loperamide (Imodium, standard reference
antidiarrheal drug), castor oil (laxative agent), charcoal
meal (marker diet, 10% activated charcoal in 5% gum
acacia), Cholesterol, Triglyceride, Alanine amino
transferase, Aspartate amino transferase, Creatinine,
Urea and glucose enzymatic Kits were used.

Preparation of plant material

Fresh stem bark of Harungana
madagascariensis was harvested in the environ of
Donga Mantung Division of the North West Region of
Cameroon in the month of August. Plant identification
and voucher specimen referencing was done at the
national herbarium Yaoundé of Cameroon. The stem
bark was chopped into small bits of about 2 cm. This
was then dried with aid of hot air oven and latter ground
to powder. The ground sample was then extracted in
hydro-ethanolic (50 % ethanol) solvent for 72 hours.
The extract was filtered and concentrated with the aid of
a rotary evaporator and freeze dried. The freeze dried
sample was now used for the study.

Phytochemical screening
Preliminary phytochemical screening was
performed according to the methods described by [16].

Toxicity testing
Experimental animals

The male albino mice (20-25 g) and male
Swiss albino rats (150-230 g) produced from the
Laboratory of Pharmacology of the Centre for Research
on Medicinal Plants and Traditional Medicine, Institute
of Medical Research and Medicinal Plants Studies,
Yaoundé were used for acute and sub-acute toxicity
studies of Harungana madagascariensis. The animals
were housed in wire mesh cages and fed with standard
laboratory diet and had ordinary tap water ad libitum.

Acute toxicity studies

Albino mice were used in this study. Before
the actual determination of the median lethal dose
(LDso), a pilot study using the ‘staircase method’
determined the range between the maximum nonlethal
and minimum lethal doses of H madagascariensis [17].
A more reliable LDsg assay was performed using a three
dose level (between 0.5 - 2g/kg dissolved in distilled
water) within maximum nonlethal and minimum lethal
dose range (6 mice in each group). Another group of
mice was kept as control and received 1.0 ml of distilled
water. The animals were observed for first 7 hours and
then on daily bases for any toxic symptoms (change in
activity such as excitation, fatigue, diarrhea, itching,
curved tail, shivering, falling of hair and mortality) for
three days. During this period, the number of dead mice
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was counted in each group. The percentage of animals
that died at each dose level was transformed to probits
[17] and then LDso determined by the method of Miller
and Tainter [18].

Sub-acute toxicity testing

Three doses of the Harungana extract (500-
2000mg/kg) were administered to experimental rats on
a daily base for 4 weeks during which the animals were
monitored for abnormal behaviour and the food and
water consumption monitored daily. Another group of
rats kept as control was administered distilled water
throughout. At the end of 4 weeks the animals were
sacrificed and blood collected into EDTA tubes and
plasma separated for plasma biochemical analysis. The
animals were weighed weekly and the liver, heart,
kidney and spleen were isolated cleaned and weighed at
the end of the experiment after sacrificing the animals.
The liver sample of each experimental group was
preserved in 10 % formalin for histopathological
examination.

The experimental animals were grouped and
treated as follows:
Group 1: Control animals
Group 2: Harungana (500mg/kg dose)
Group 3: Harungana (1000 mg/kg dose)
Group 4: Harungana (2000 mg/kg dose)

Histopathological examination

Liver samples were preserved in 10%
formaldehyde solution. The slices of liver were
processed and embedded in paraffin wax. Sections of
about 4-6 microns were made and stained with
hematoxylin and eosin and photographed [19, 20]

Antidiarrhoeal activity testing
Inhibition of Castor oil induced diarrhoea

The method proposed by Galvez et al.; [21]
modified by Oben et al.; [22] was used to experimental
needs. Adult mice fasted for 16 hours were divided into
6 groups (Group | - V) of 6 each and treated as follows:
Group 1 (diarrhoeal control): castor oil (0.4 ml).
Group 2 (standard control): Loperamide (0.25 mg/kg
body weight),
Group 3: 200 mg/kg body weight Harungana extract,
Group 4: 400 mg/kg body weight Harungana extract,
Group 5: 800 mg/kg body weight Harungana extract,

Castor oil (0.4 ml) was administered to all
groups by intubation 30 minutes after the Loperamide
and plant extracts were administered. The animals were
then placed in separate wired-meshed cages and the
total number of stool and wet stool were counted. The
percentage diarrhea inhibition was then calculated as a
function of the diarrhoeal control.

% Inhibition = (no. of wet stool by diarrhoeal
control - no. of wet stool by test) x 100% / no. of stool
by diarrhoeal control.

Inhibition of upper gastrointestinal transit
(preventive studies)

The method proposed by Aye-Than et al.; [23]
was used in groups of six mice each, using a “charcoal
meal” as a marker diet. The mice were given increasing
doses of the plant extract in 1 ml of distilled water by
intubation and 30 min later castor oil was administered,
followed by the marker diet after another 30 min. The
mice were sacrificed by cervical dislocation 30 min
after the market diet i.e 1 h after castor oil
administration. The intestinal transit of the marker diet
was calculated as a percentage of the distance travelled
by the charcoal meal compared to the length of the
small intestine.

Inhibition of upper gastrointestinal transit (curative
studies)

The method proposed by Aye-Than et al.; [23]
was used in groups of six mice each, using a “charcoal
meal” as a marker diet. The mice were given castor oil
and 30 min later was administered increasing doses of
the plant extract in 0.2 ml of distilled water by
intubation, followed by the marker diet after another 30
min. The mice were sacrificed by cervical dislocation
30 min after the marker diet. The intestinal transit of the
marker diet was calculated as a percentage of the
distance travelled by the charcoal meal compared to the
length of the small intestine.

Antibacterial assay
Microorganisms

Crude extract was tested against a panel of
microorganisms including six bacterial  strains
(Enterobacter aerogenes ATCC 13048, Enterococcus
faecalis ATCC 10541, Pseudomonas aeruginosa ATCC
27853, Pseudomonas aeruginosa ATCC 01,
Providencia stuartii ATCC 29916 and Staphylococcus
aureus ATCC 25922) and six isolates (Escherichia coli,
Pseudomonas aeruginosa, Shigella flexneri, Salmonella
paratyphi A, Salmonella paratyphi B, and
Staphylococcus aureus). The isolates were obtained
from Centre Pasteur of Yaoundé, Cameroon, while the
reference strains were obtained from American Type
Culture Collection (ATCC). The strains and isolates
were grown at 35°C and maintained on nutrient agar.
The bacterial cell suspension was prepared at 1.5 x 108
colony forming units per ml (CFU/mI) following the
McFarland 0.5 turbidity standard.

Broth Microdilution Method

Minimum inhibitory concentrations (MICs)
were determined using Mueller Hinton Broth (MHB) by
microdilution method [24]. A twofold serial dilution of
the extract (1000-0.48 pg/ml) was performed in a total
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volume of 200 pl/well. A negative control (5%, viv
aqueous DMSO, medium and inoculum) and positive
control (5%, v/iv aqueous DMSO, medium, inoculum
and water-soluble antibiotic) were included. Each well
of 96-well sterile microplate received the test substance
at the different concentrations and bacterial suspension
(100 pl) in MHB. The plates were covered and
incubated at 35°C for 18 h. Bacterial growth was
monitored  colorimetrically using p-iodo nitro
tetrazolium chloride (INT). Viable bacteria change the
yellow dye of p-iodo nitro tetrazolium violet to a pink
color. MIC wvalues are recorded as the lowest
concentration of the substance that completely inhibited
bacterial growth that is the solution in the well remained
clear after incubation with INT. Minimum bactericidal
concentrations (MBCs) were determined by plating 10
pl from each negative well and from the positive
growth control on Mueller Hinton Agar. MBCs were
defined as the lowest concentration yielding negative
subcultures. The experiments were performed in
triplicate. Ciprofloxacin at the concentration ranging
between 128 and 0.0625 pg/ml served as positive
control.

STATISTICAL ANALYSIS

All results were expressed as mean + SEM for
triplicate determinations. Data were subjected to one-
way analysis of variance (ANOVA) followed by
Newman-Keuls multiple comparison tests. Differences
of p < 0.05 were considered statistically significant.
GraphPad Prism 5 was used for these analyses.

RESULTS AND DISCUSSION
Phytochemical screening

In herbal medicine standardization bioactive
principles identification and quantification is crucial
which may depend largely on the solvent type and
nature of plant part used [25]. In the present study the
bark of H madagascariensis was extracted with
water/ethanol (50:50) and the phytochemical screening
revealed the presence of alkaloids, catechic tannins,
phenolics, saponins, coumarins, flavonoids, triterpenes,
polyuronides and polyoses. Earlier phytochemical
analysis revealed the presence of same bioactive
components [12, 13, 26, 27] that may possess anti-
diarrhoeal activity.

Acute toxicity

The effect of acute oral administration of
Harungana is presented in Table 2 and Figure 1. At
500mg/kg the mice tolerated the plant extract with no
death registered. However, at 1000 mg/kg dose above
33 % of the experimental animals died and above 66%
died when treated with 2000mg/kg extract (Table 2).
Following the equation of the regression line of the
probit curve, the LDsy was calculated to be 1650mg/kg
(1.65g/kg). This shows some degree of toxicity and
calls for concern. Comparing the LDso of the extracts

(1.65g/kg) to the value of the Organization for
Economic Cooperation and Development (OECD)
guidelines, which state that any LDso below the limit
test dose of 2000 mg/kg may be declared toxic [28, 29]
the Harungana hydro-ethanolic extract can be labeled
toxic at acute administration.

Sub-acute toxicity

The liver is one of the most important organs
with diverse metabolic activities with a host of
enzymes. Amongst these two enzymes (ALAT and
ASAT) serve as the standard markers for hepatocellular
damage with increases in activity in the serum. This is
often achieved when toxins are administered to
experimental animals [30-32]. Harungana
administration induced noticeable increases in ALT and
AST activity as well as cholesterol, urea and glucose
concentration (Table 3). These increases were dose
related and significant (P < 0.05) for ALT and AST and
may serve as indicators for potential toxicity in the
hepatic tissues and pancreatic gland. Harungana extract
had an inhibitory effect on growth rate as measured by
weight gain (Table 4). The normal control animals had
the highest percentage weight gain, followed by the
group of animals treated with the smallest dose (500
mg/kg). Thus the Harungana extract had a significant
(P < 0.05) dose response effect on inhibition of growth
rate. However, Harungana did not have any noticeable
effect on the relative weight of organs. Creatinine and
urea are end products of protein metabolism and are
indicative of renal function. Their concentrations
remain fairly constant under normal conditions unless
renal function changes [33]. Treatment of experimental
animals with Harungana extract did not alter creatinine
and urea hence renal function was not altered.
Similarly, Harungana extract did not alter the lipid
parameter (cholesterol and triglyceride).

Histopathological examination revealed a
normal liver with clear centrolobular vein and
hepatocytes separated by capillary sinusoids in
experimental animals treated with distilled water. A
similar liver structure was observed in experimental
animals treated with 500 mg/kg extract. However, at
higher doses of Harungana hydro-ethanolic extract
administration inflammation of the portal space and
vacuolization of hepatic parenchyma cells were
observed at 1000 mg/kg while 2000 mg/kg induced
congestion of the vascular cells (Fig. 2).

Antidiarrhoeal studies

Diarrhea is characterized as an abnormal
frequent expulsion of stool of low consistency which
may be due to a disturbance in the transport of water
and electrolytes in the intestine [34]. Castor oil (ricin
oleic acid) induces changes in electrolyte, water
transport, increases peristaltic activity and it’s often
used to induce experimental diarrhea [35-37]. The
effect of castor oil has earlier been associated with
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prostaglandins release, the main cause of arachidonic
acid-induced diarrhea [37]. One of the most used
antidiarrheal medications in Cameroon is Loperamide.
Studies on loperamide showed that loperamide can
effectively antagonized castor oil induced diarrhea [38],
prostaglandin [39], or cholera toxin [40] by stimulating
antimotility and antisecretory activities [41].

In the present study loperamide which was
used as the standard drug had the strongest inhibition of
castor oil induced diarrhea with an 81.81 percentage
inhibition (Table 5). This was followed by the 200
mg/kg with 69.7 percentage inhibition. There was not
much difference between the inhibitory effect of 400
and 800 mg/kg extract. For the preventive and curative
effect of H madagascariensis on castor oil induced
gastrointestinal motility, Loperamide had the strongest
preventive effect compared to all the doses of extract
tested (Table 6) meanwhile, the lowest dose of 100
mg/kg was the most effective amongst the plant extract
i.e. better than 400 mg/kg. This is in agreement with the
results for the castor oil induced diarrhea presented in
Table 5. However, for the curative effect the response
was dose related. That is the highest dose of 400 mg/kg
was more effective than the 200 mg.kg and 100 mg/kg.

Antibacterial activity

MIC and MBC values of the crude extract
were established and the results are shown in Table 7.
All the bacteria tested were inhibited by the hydro-
ethanolic extract with MIC ranging from 62.5-1000
ng/ml for all the bacteria, isolates and Gram™¢; 125-
1000 wg/ml for the strains and 62.5-250 wg/ml for
Gram*e, P. aeruginosa ATCC 27853 and P. aeruginosa
ATCC 01 were the least sensitive (MIC = 500 ug/ml).
P. aeruginosa, E.coli, S. flexneri and S. aureus were the
most sensitive (MIC = 62.5 ug/ml). Antibiotic exerted a
higher inhibitory effect on bacterial (MIC = 0.125-128
#g/ml) than the hydro-ethanolic extract. The activity of
plant extracts will be classified as significant (MIC <
100 pg/mL), moderate (100 < MIC < 625 pg/mL) or
weak (MIC > 625 pg/ mL) [42]. Hydro-ethanolic
extract had a significant activity against P. aeruginosa,
E.coli, S. flexneri and S. aureus and a moderate activity
on the rest of bacteria tested. The MBC/MIC ratio
activity for all the bacteria tested varied between one (1)
and eight (8) for the crude extract. According to
Marmonier [43], plant extract exerted two types of
activities: a bacteriostatic (MBC/MIC > 4) and
bactericidal activity (MBC/MIC <4). Hydro-ethanolic
extract of H. madagascariensis was bactericidal against
eleven of twelve bacteria tested.

Hydro-ethanolic extract of H.
madagascariensis  showed variable antibacterial
activities in a dose-dependent manner against twelve
bacterial strains and isolates tested. Earlier reports
suggested that these broad spectra of action could be
related to the presence of alkaloids, tannins, flavonoids
and phenolics [44, 45]. The varying degree of
sensitivity of the bacterial strains may be due to the
intrinsic tolerance of the bacterial and the nature and
combinations of compounds present in the extract [46].
The results of this work also revealed that the Gram™¢
and Gram*“® bacteria had a comparable susceptibility.
This may suggest that the mode of action of the extract
was not related to the cell wall composition. Hydro-
ethanolic extract of H. madagascariensis exerted a
bactericidal effect against bacteria tested. However, the
bactericidal action of natural substances on bacterial
cells is still insufficiently clarified. Several mechanisms
are involved inhibition of glycolysis and depletion of
potassium, changing the morphology of the bacterial
cell, precipitation of proteins and nucleic acids,
inhibition of selective membrane permeability and
membrane deterioration, absorption and formation of a
film around the bacterial cell with inhibition of the
breathing, absorption and excretion processes and
inhibition of macromolecules synthesis: DNA, RNA
and proteins [47]. The antibacterial activities of H.
madagascariensis were reported [13, 46, 12, 27]. Our
results showed a higher inhibitory effect than those
obtained by previous investigators. These differences in
susceptibility can be attributed to the difference in the
geographical region, soil composition, age and part of
the plant and solvent extraction [48].

Table 1: Bioactive composition of hydro-ethanolic
extract of H. madagascariensis
STRUCTURAL GROUP RESULTS
Catecho tannins +
Galli tannins
Phenolic compounds
Reducing substances
Alkaloids
Saponins
Poly-uronides
Poly-oses
Anthocyanines
Triterpenes glycoside
Flavonoid glycoside
Coumarin
Steroid glycoside -
+ = present, - = absent, +++ =abundance

+
+

+

+
+

+
+

e e e e e E N
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Table 2: Showing dose administered mortality and Probit values

Group N° of Mice N° of Death % of Death Dose Adm (g/kg) | Probit value
1 6 0 0 0.5 1.9098
2 6 2 33.33 1 4.5684
3 6 4 66.67 2 5.4316
50 % death has a probit value of (4.5684+5.4316)/2 =5
From Fig 1 probit of 5 has a corresponding dose of 1.649649 g/kg ~1.65 g/kg
Hence the LDso of H madagascariensis = 1.65 g/kg
Probit value
7 -
6 - y =2.1358x + 1.4782
p R2=0.789
5 .
r
(0] 4 -
b
i 3]
t 5 .
1 .
O T T T 1
0 0.5 1 1.5 2 2.5
dose (g/kg)

Fig 1: A plot of Probit against log dose for the determination of LDso

Table 3: Effect of H madagascariensis on plasma Biochemical Parameters

Parameters Group 1 (control) | Group 2 (500 | Group 3 (1000 | Group 4 (2000
mag/kg) mg/kg) mg/kg)
LT (U/L) 2340+ 23.26 28.22 28.84
3.71 +6.23 +3.30° +2.38%
AST (U/L) 24.43 28.34 27.65 31.84
+1.89 +5.90 +7.33 +1.30°
Cholesterol (mg/dl) 36.47 40.26 38.65 44.156
+6.30 +4.70 +8.29 +2.65
Triglyceride (mg/dl) 108.94 104.71 113.64 110
+2.14 +13.14 +5.32 +1.52
Creatinine (mg/dl) 0.75 0.78 0.73 0.83
+0.18 +0.12 +0.12 +0.09
Urea (mg/dl) 46.52 52.63 55.63 55.16
+14.01 +5.38 +9.72 +4.47
Glucose (mg/dl) 71.23 81.35 78.45 80.28
+12.30 +14.93 +10.85 +3.75
Data= Mean + Standard Deviation. n = 5 rats per group; 2 significantly different compared to control
Available online at https://saspublishers.com/journal/sajb/home 235
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Table 4: Effect of H madagascariensis on relative organ weight and % weight gain (g) of experimental animals

Dose (mg/kg) Liver Heart Kidney Spleen % weight gain
control 2.71 0.32 0.68 0.38 23.44
+0.17 +0.03 +0.05 +0.07 +3.17
Group 1 (500 mg/kg) 2.74 0.35 0.65 0.35 15.64
+0.12 +0.02 +0.03 +0.03 +4.74°
Group 2 (1000 mg/kg) 2.86 0.34 0.65 0.30 10.16
+0.15 +0.02 +0.04 +0.05 +5.27°
Group 3 (2000 mg/kg) 2.5 0.30 0.57 0.32 6.56
+0.2 +0.04 +0.08 +0.06 +1.992

Data= Mean + Standard Deviation. n = 5 rats per group; a significantly different compared to control

A
v

Fig: 2 Histopathology of rats’ liver after subacute administration of H. madagascariensis extract

A= normal animal administered distilled water; presents centrolobular vein with hepatocytes separated by capillary
sinusoids. B= Animals administered 500 mg/kg extract; presents normal liver. C= animals treated with 1000mg/kg
extract presents inflammation of the portal space and vacuolization of hepatic parenchyma cells. D= animals treated

with 2000 mg/kg presents congestion of the vascular cells.

Table 5: Effect of H madagascariensis on Castor oil induced diarrhea in mice

Treatment

Inhibition (%)

Group 1 : Castor oil (0.4 ml)

81.81

n
6
Group 2 : Loperamide (0.25 mg/kg) 6
Group 3 : Extract (200 mg/kg) 69.70 6
Group 4 : Extract (400 mg/kg) 54.55 6
Group 5 : Extract (800 mg/kg) 57.52 6

Data= Mean * Standard Deviation. n = 6 mice per group.

Table 6: Preventive and curative effect of H madagascariensis on gastrointestinal motility.

Treatments % transit curative % transit preventive
Group 1 : Distilled water (0.4ml) 10.23+ 2.11 13.5+0.91

Group 2 : Castor oil (0.4ml) 90.80+ 5.98% 84.11 £16.92°
Group 3 : loperamide (0.25mg/kg) 29.23+ 8.01%¢ 24.06+ 8.22%¢
Group 4 : extract (100mg/kg) 79.01+ 8.23% 45.33+ 5.00®
Group 5 : extract (200mg/kg) 64.23+ 8.05® 55.82 +6.78%
Group 6 : extract (400mg/kg) 52.03+ 13.73%® 48.06+ 8.31%

Data= Mean + Standard Deviation. n = 6 mice per group. 2 significantly different compared to Group 1;
b significantly different compared to Group 2 (castor oil control); © significantly different compared to the rest of the

groups.
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Table 7: MIC and MBC (ug/ml) of the hydro-ethanolic extract of H. madagascariensis

Bacteria Parameters Substance Antibiotic reference drug
Crude Extract Ciprofloxacin

Gram-negative
MIC 62.5 1

E. coli MBC 62.5 1
MBC/MIC 1 1
MIC 250 32

E. aerogenes ATCC13048 | MBC 250 32
MBC/MIC 1 1
MIC 250 128

P. stuartii ATCC 29916 MBC 500 128
MBC/MIC 2 1
MIC 500 1

P. aeruginosa ATCC | MBC 1000 16

27853 MBC/MIC 2 16
MIC 500 1

P. aeruginosa ATCC 01 MBC 1000 32
MBC/MIC 2 32
MIC 62.5 1

P. aeruginosa MBC 250 16
MBC/MIC 4 16
MIC 62.5 0.25

S. flexneri MBC 62.5 1
MBC/MIC 1 4
MIC 125 0.125

S. paratyphi A MBC 250 0.5
MBC/MIC 2 4
MIC 125 0.5

S. paratyphi B MBC 1000 2
MBC/MIC 8 4

Gram-positive
MIC 125 4

E. faecalis ATCC 10541 MBC 125 16
MBC/MIC 1 4
MIC 125 8

S. aureus ATCC 25922 MBC 250 16
MBC/MIC 2 2
MIC 62.5 8

S. aureus MBC 250 8
MBC/MIC 4 1

CONCLUSION transferase, amino  transferase  and

Harungana madagascariensis hydro-ethanolic
extract possess some antidiarrhoeal activity against
physiological diarrhea. However, this effect is not good
enough compared to the standard drug (Loperamide)
already in the market. Overall Loperamide (0.25 mg/kg)
was approximately twice as strong as the most effective
dose of Harungana extract. Harungana as an anti-
diarrhea agent, will be problematic because it possesses
a lethal dose of 1.65g/kg which makes it toxic at acute
administration. The sub-acute toxicity revealed
modification of the activities of alanine amino

concentrations of some plasma biochemical parameters
such as cholesterol, urea and glucose. Sub-acute
administration also prevented growth rate measured as
weight gain.
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