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Abstract: The exact reasons of UC are still unidentified; however, numerous factors have
been implicated in the pathophysiology of the disease. Inflammatory mediators such as
cytokines, reactive oxygen species, also 5-HT plays a key task in the pathogenesis of UC.
The available drugs for the treatment of UC have considerable systemic side effects.
Therefore, there is a pressing need for the development of new therapeutic agents for the
treatment of UC, Thus, the evolution of a new safe, effecient and cheap medicine is
required. The aim of current study is to investigate the effect of ethanolic extract of
Bauhinia variegates alone or in combination with metoclopramide on inflammatory
biomarkers, oxidative stress parameters and histopathological score in experimentally
induced colitis. This study was conducted on thirty six male albino weighting about
(1000-1750) g rabbits were brought from animal house previously submitted to starvation
for at least 12hrs .Animals were divided into six groups (n=6/group). All groups except
group I (served as normal control and received no treatment) were received 2ml acetic
acid rectally .Group II served as a colitis control and were received only acetic acid
rectally. Group III , IV , V and VI rabbits with colitis treated rectally with mesalazine
100mg/kg, etanolic extract of Bauhinia variegata 200mg/kg and metoclopramide
0.5mg/kg and combination of Bauhinia variegate plus metoclopramide respectively for
5days. All these drugs were given for five days rectally. After the end of experiment ,
blood collected from animals for measurement of the serum cytokines (Tumor necrosis
factor-alpha and Interlukin-6) by ELISA kits, then sacrificed by an over dose of diethyl
ether inhalation and then the abdomen was rapidly dissected and open the colon was
removed and submitted to microscopical assessment(histopathological score) and the
measurement of the colonic tissue of lipid peroxide and glutathione peroxidase by ELISA
kits.Combination produced the significant reduction in histological score in comparison
with ethanolic extract of Bauhinia variegata , metoclopromide, (P<0.01), 1 ±0 , 1.11
±0.06, 2 ±0, respectively, but less than mesalazine which is0.9±0.04.Combination
produced the significant reduction in colonic tissue of lipid peroxide in comparison with
ethanolic extract of Bauhinia variegata, metoclopromide (P<0.01) and its effect was
comparable to that produced by mesalazine (P>0.05) 10.04 ± 1.21, 10.67 ± 1.09 ,
13.87±1.31, 9.5 ± 1.88 respectively. Combination produced the significant reduction in
colonic tissue of glutathione peroxidase in comparison with ethanolic extract of Bauhinia
variegata, metoclopromide (P<0.01) and its effect was comparable to that produced by
mesalazine (P>0.05) 37.11 ± 1.12, 36.04 ± 1.83, 27.26±1.98, 37.56 ± 1.63 respectively.
Combination produced the significant reduction in serum level of tumor necrosis factor
alpha in comparison with ethanolic extract of Bauhinia variegata, metoclopramide
(P<0.01) and its effect was comparable to that produced by mesalazine (P>0.05) 16.86±
0.6, 18.34 ± 1.26, 29.09 ± 1.28, 14.76 ±0.77 respectively. Combination produced the
significant reduction in serum level of interlukin-6 in comparison with ethanolic extract
of Bauhinia variegata , metoclopromide (P<0.01) and its effect was comparable to that
produced by mesalazine (P>0.05) 89.97 ± 1.08 ,91.01±1.58, 119.05 ± 1.03 , 87.09 ±
1.88 respectively.
Keywords: Ulcerative colitis, Bauhinia variegate leaves, Serotonin, Antioxidant,
Antiinflammatory.
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INTRODUCTION
Ulcerative colitis (UC) is categorized by
continuous colonic mucosal inflammation that spreads
proximally from the rectum. It is a prolonged illness
that classically presents in the second or third decade of
life with bloody diarrhea and abdominal spasms [1].
The chief symptoms of UC are diarrhea, rectal bleeding,
tenesmus, passageway of mucus, and crampy
abdominal pain [2].
The severity of UC can be categorized as mild,
moderate, severe, or fulminant [3]. UC is more public
than Crohn disease. Both diseases are more common in
the industrialized world, principally North America and
Western Europe, though the incidence is increasing in
Asia. The total incidence is reported as 1.2 to 20.3 cases
per 100,000persons per year, with a prevalence100, 000
of 7.6
The uncertainty of the etiologic factors of UC
and the failure of current treatment strategies to control
many cases of UC make a strong stimulus to find out a
new relatively safe and effective modality of treatment
.Studies pointed to overproduction of free radicals and
decreased antioxidant capacity in the pathogenesis of
UC both in animal models of induced colitis, also
serotonin (5-HT) plays a key task in the pathogenesis of
UC.
MATERIALS AND METHODS
Plant collection and extraction
 The leaves of B.variegata were collected from
Baghdad city and authentication was done in
pharmacognosy and medicinal plants in college of
pharmacy-AL-Mustansiriyah University.
 Plant material was then cut into smaller pieces and
then washed with tap water followed by washing
with D.W.
 Then dried in an incubator at 37c, until water
droplets get completely evaporated.
 Dried plant material then crashed by mortar and
pistol to be extracted by soxhlet apparatus.
 200gm of air dried leaves of B. variegata plant
were placed into soxhlet thimble to be extracted
with 1500ml of ethanol 95% for 15 hrs. Then
cooled, filtered and evaporator under reduced
pressure by rotary evaporator, the residents
obtained and weighted after evaporation [4].
Animal
Thirty six male albino weighting about (10001750) g rabbits were brought from animal house. The
animals were maintained on normal conditions.
Induce colitis
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After an overnight
fasting,
Colonic
inflammation will be induced under general anesthetic
diethyl ether; by intrarectal administration of 2ml of 5%
(v/v) acetic acid in 0.9% NaCl with polythene plastic
catheter will be inserted into lumen of the colon via
anus [5].
Collection of blood sample and tissue specimen
At end of each group experimental, blood
samples were collected by intracardiac puncturing
under light diethyl ether anesthesia and collected in
clean test tubes, allow for clotting, then centrifuged for
20minutes at 3600(r.p.m).Serum was separated and
stored into Eppendorf tubes at -20c to be used for
determination of the levels of two inflammatory
mediator interleukin 6(IL-6) and TNF-alpha by ELISA
kits.
Tissue specimens: Incise specimen and weigh,
add a given amount of PBS (PH 7.4). Immediately
freeze for later used to study mucosal contents of
oxidative stress studies,
 Lipid peroxidation. (ELISA) kit.
 Glutathione peroxidase activities. (ELISA) kit
Histopathological studies
After scarification, decapitation and dissection,
colon from each rabbits was rapidly excised and then
perfused in saline solution. Pieces from the colon and
rectum of rabbits of different groups were taken and
fixed in 10% neutral buffered formalin for twenty four
hours. Fixed organs were sent to histopathology
laboratory in AL-Nahrin Medicine, for further
processing, blocking in wax, sectioning and staining
with hematoxylin and eosin (H&E). And results scored
according to [6].
RESULTS
The finishing weight and yield percentage of
ethanoic extract of Bauhinia variegate leaves that were
extracted from 200gm of leaves powder are show in
table 1:
Table-1: weight and yield percentage
Weight Yield %
40gm.
20 % (w/w)
Effects between the studied groups on the involved
parameters
The mean results of effects of mesalazine,
metoclopramide, ethanolic extract of
Bauhinia
variegata and combination on the four studied
parameters are shown in figure 1:
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Fig-1: The mean results of effects of mesalazine, metoclopramide, ethanolic extract of B variegata and
combination on the four studied parameters
Analysis of variance test (ANOVA) was used
to compare between the effects of the four studied
(mesalazine,metoclopramide, ethanolic extract of
B.variegata and combination groups on each
parameter(TNF-α , IL-6, LPO and GPX ) It was found
that there was significant difference regarding TNF-α ,
IL-6, LPO and GPX between the four groups (P≤ 0.01).

Tukey's HSD test was used for testing the significant
difference of the six possible pairs of the four studied
groups.
The results of the Tukey's HSD test at 0.05
level of significance are shown in table1.

Table-2: significant differences between the pairs of treatment regarding the percentages of means reduction at
0.05 using tukey's test
Pairs of treatment
TNF IL6
LPO
GPX
Meselazine
Metoclopramide
*
*
*
*
Meselazine
Ethanolic extract of
↔
↔
*
*
B.variegata
Meselazine
Combination
↔
↔
↔
↔
Metoclopramide
Metoclopramide

Ethanolic extract of
B.variegata
Combination

*

*

*

*

*

*

*

*

Ethanolic extract of
Combination
↔
↔
*
*
B.variegata
*: significant difference (p≤ 0.05). ↔: No significance difference change (P>0.05).Combination (ethanolic extract of
Bauhinia variegata+metoclopramide)
Combination
produced
the
significant
reduction in histological score in comparison with
ethanolic
extract
of
Bauhinia
variegate,

metoclopramide, (P<0.01), 1 ±0 , 1.11 ±0.06, 2 ±0,
respectively, but less than mesalazine which is0.9±0.04.

Fig-2: Section of rabbit colonic tissue (Induction by acetic acid group) showing diffuse mucosal ulceration (red
arrows), diffuse architectural abnormality of colonic crypts (blue arrow), severe and extensive inflammation
reaching submucosa (yellow arrows),. (score3), H&E, 10X
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Fig-3: Section of rabbit colonic tissue (Induction by acetic acid group) showing, diffuse architectural abnormality
of colonic crypts (blue arrows), complete depletion of goblet cells (green arrow), severe and extensive
inflammation reaching submucosa (yellow arrows), diffuse dysplasia (red arrows). (score3), H&E, 20X

Fig-4: Section of rabbit colonic tissue of normal group showing morphologicaly normal colonic glands containing
goblet cells (black arrow) and stroma. (Score 0).H&E 10X

Fig-5: Section of rabbit colonic tissue of normal group showing morphologically normal colonic glands containing
goblet cells (black arrow) and stroma. (Score 0).H&E 10X

Available online at http://saspublisher.com/sajp/

95

Mustafa Hussein Sachit et al., Sch. Acad. J. Pharm., Feb 2018; 7(2): 92-98

Fig-6: Section of rabbit colonic tissue(mesalazine gp) showing focal architectural distertion of glandular crypt(red
arrow),slightly depleted goblet cells (blue arrow),inflammatory cell infiltrate at the subepithelial and lamina
propria and crypt bases infiltration (yellow arrow),focal edema(green arrow)and focal dysplasia(black
arrow).(score1).H&E,20X

Figure 7: Section of rabbit colonic tissue(herbal gp) showing focal architectural distortion of glandular crypts
(red arrow),slightly depleted goblet cells (blue arrow),inflammatory cell infiltrate at the subepithelial and lamina
propria and crypt bases infiltration (yellow arrow),focal edema(green arrow)and focal dysplasia(black
arrow).(score1).H&E,10X

Fig-8: Section of rabbit colonic tissue (Metoclpromide gp)showing zonal architectural distortion of colonic
crypts(red arrow),moderate depleted goblet cells (blue arrow), inflammatory cell infiltrate reaching muscularis
mucosa (yellow arrow),moderate diffuse edema(green arrow)and zonal dysplasia(black arrow).(score 2).
H&E,20X
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Fig-9: Section of rabbit colonic tissue(combination gp) showing architectural distortion of glandular crypts(red
arrow),slightly depleted goblet cells (blue arrow),inflammatory cell infiltrate at the subepithelial and lamina
propria and crypt bases infiltration (yellow arrow),focal edema(green arrow)and focal dysplasia(black
arrow).(score1).H&E,20X
DISCUSSIONS
The available drugs for the treatment of UC
have considerable systemic side effects. Therefore,
there is a pressing need for the development of new
therapeutic agents for the treatment of UC, Thus, the
evolution of a new safe, efficient and cheap medicine is
required.
In this study Acetic acid-induced ulcerative
colitis (UC) is a model of UC that bears close
resemblance to human UC in terms of pathogenesis,
histopathological features and inflammatory mediator
profile [7]. In the present study showed significant
reduction in the pro-inflammatory cytokines of both
TNF-α and IL-6 due to ethanolic extract of Bauhinia
variegata have significant anti-inflammatory activity
[8].
In present study showed that ethanolic extracts
of B. variegate significantly reduced in lipid peroxide
and increase in glutathione peroxidase due to reduce the
oxidative stress via elevating the levels of anti-oxidant
enzymes and reducing the levels of lipid peroxides [9].
In this work ethanolic extracts of B. variegata
had significantly reduced histopathological changes of
colon in experimentally induced colitis. The profound
reduction in histopathological changes following the
administration of ethanolic extracts of B. variegata
when compared to induction group may be attributed to
the more potent anti-inflammatory and anti-oxidant
activity of ethanolic extracts of B. variegata.
Furthermore, kaempferol which is a type of flavonide is
active ingredient in B. variegata preserved the goblet
cell function [10].
The present study demonstrated that
mesalazine significantly reduced TNF- and IL-6
proinflammatory cytokines in rabbits because it is
ability to interfere with the production of these
cytokines [11]. And its anti-inflammatory properties.
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Mesalazine
also have both anti-inflammatory and
immunomodulatory properties [12].
On the other hand the mesalazine significantly
reduced lipid peroxide and increase glutathione
peroxidase
levels in rabbit colonic mucosa in
comparison with colitis group due to reduce the
production of free radicals and anti-oxidant properties
[13]. Furthermore, mesalazine may have antioxidant
properties that reduce tissue injury and play a part in
inhibition of T cell activation and proliferation [14].
On the other hand mesalazine had significantly
reduced histopathological score of colon in
experimentally induced colitis because the mesalazine
was effective in reducing tissue damage and oxidative
and inflammatory damage, restored antioxidant capacity
[11].
In this study metoclopramide cause significant
reduction in TNF- and IL-6 proinflammatory cytokines
and lipid peroxide and increase in glutathione
peroxidase in comparison with induction group may be
due to metoclopramide have 5HT3 receptor antagonist
and experimental studies revealed that 5-HT3 receptor
both analgesic and anti-inflammatory effects [15], also
another study reported that5-HT4 receptor stimulation
can resistance to oxidative stress-induced apoptosis and
inhibit inflammation[16], Metoclopramide, which
targeted both 5-HT4 and 5-HT3 receptors [17].
Metoclopramide cause less changes in studied
parameters in compare with other treatable groups
(mesalazine, ethanol Bauhinia variegate and
combination)
On the other hand metoclopramide had
significantly reduced histopathological score of colon in
experimentally induced colitis but less than other
treatable groups in this study and the effect of
metoclopramide on histopathological score may be due
to activation of mucosal 5-HT4 receptor lead to
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epithelial cell proliferation, wound healing, and
oxidative stress resistanence. Can restore normal
motility in animals with colitis [18]. In combination
group show the important results from present study
may be due to additive effect between metoclopramide
and ethanolic extrat of Bauhinia variegate when given
to animals. Indeed, the combination group showed
significantly more reduction in inflammatory
parameters (serum levels of tumor necrosis factor-alpha,
and interlukin-6), oxidative stress parameter (tissue
levels glutathione peroxidase and lipid peroxide).

9.

10.

11.
The reasonable interpretation for this additive
effect could be due to the concomitant effort of the
different mechanisms of action of both ethanolic extract
of Bauhinia variegate and metoclopramide, because of
anti-inflammatory activity [19], potent antioxidant
activity [20]. Furthermore, B. variegata have free
radical scavenging [21].
CONCLUSIONS
 Ethanolic extract of Bauihinia Variegata was effect
in treatment of acetic acid induce colitis due to it is
ability to reduce TNF- ,IL-6,lipid peroxide and
increase glutathione peroxide.also it enhance
histopathological picture.
 Metoclopramide cause partial effect on acetic acid
induce colitis due to it is ability to reduce TNF,IL-6,lipid peroxide and increase glutathione
peroxide.also it is effect on histopathological
picture was significant.
 The combination group (ethanolic extract of
Bauihinia variegata plus metoclopramide) showed
more potent anti-inflammatory and antioxidant.
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