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Abstract: Ulcerative colitis (UC) is a recurrent bowel disease resulting from uncontrolled inflammation that
ultimately leads to mucosal disruption and ulceration. Medicinal plants have played a key role in world health in
spite of great advances observed in conventional medicine in recent decades, herbal medicine still makes an
important contribution to health care. Also Psychological disorders such as depression have more prevalence in
inflammatory bowel disease patients and can exacerbate the clinical course of the disease, so anti-depressant therapy
may have a potential to positively impact the disease course. On the other hand several antidepressant drugs have
shown anti-inflammatory and immunomodulatory properties. Therefore, an attempt was made to investigate the
possible prophylactic and therapeutic effects of Moringa oleifera and fluoxetine on dextran induced colitis in male
wistar rats in comparison with the reference drug Sulfasalazine using the following biomarkers including (MPO,
MDA, NO, GSH and TNFa).The results showed that both Moringa oleiferaand fluoxetine have significant
therapeutic activity against experimental colitis in rats, as indicated by biochemical evaluations. Fluoxetineseems to
be the most effective as Curative therapy.
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1.Introduction greatly needed (Triantafyllidi et al., 2015, Lowetal.,

Ulcerative colitis (UC) is a recurrent bowel 2013 and Tomassoni et al.,2 010).
disease resulting from uncontrolled inflammation that Medicinal plants have play edakey role in world
ultimately leads tomucosal disruption and ulceration health in spite of great advances observed in
(Boussennaetal.,, 2016). It affectsl.4 million conventional medicine in recent decades, herbal
individuals in North America and 2.2millionsin medicine still makes an important contribution to
Europe, and is increasing in Africa everyday (El- healthcare (Payyappallimana, 2010). World Health
Salhy and Umezawa, 2016). Although the etiology of Organization estimated that 80% of the developing
Ulcerative colitis (UC) remains unclear, There is countries depend on herbal medicine to meet their
evidence that it involves environmental factors healthcare needs (WHO 2015). Due to the increase
including air pollution, medication and certain diets dose of herbal medicine. Thus, there is an urgent need
(Molodecky and Kaplan, 2010). Immune and genetic for the appropriate systems of quality control int
factors are in turn related to the in itiation and hepractice as well as in the production and use of the
progression of colitis. herbal medicines.

The growing prevalence of this disease increases Moringa oleifera is the sole genus in the
both economic and healthcare burden. Several flowering plant family Moringaceae. The species that
medications are used to treat patients with active UC. is more common and popular, called Moringa oleifera
However, these are associated with side effects that (M.oleifera).M. oleifera also known as the horseradish
add to the disease-related complications especially tree, drumstick tree (Karagiorgou et al., 2016,
considering the chronic and relapsing nature of this Elangovanet al., 2014).M. oleifera is important for its
condition (Abdel-Azizetal., 2013) Thus, better and nutritional and medicinal properties. Various parts of
more affordable treatment and eventually acure is this plant such as the leaves, seeds, bark, fruits, roots

and flowers act as cardiac and circulatory stimulants,
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possess antitumor and antipyretic activities are
routinely used in folk medicine for the treatment of
different ailments in several countries
(Gopalakrishnan et al.,2016, Farooq et al.,2012).
Aim of the work:

The aim of the present work is to study the
following:-

1) Investigate the possible therapeutic effects of
the Antidepressant (fluoxetine) on the extent and
severity of colitis induced in rats.

2) Evaluate the effect of Moringa oleifera in
experimentally induced colitis in rats.

3) Compare efficacy of both Antidepressant
(fluoxetine) and Moringa oleifera separately or in
combination in ulcerative colitis.

2. Materials and Methods:
Experimental design:

Thirty-six adult male albino rats weighing (200-
2509) were used throughout this work. Rats were
Kept in plastic cages in the animal house and kept
on a standard diet and water ad libitum. The rats
will be randomly divided into the following
groups:

e Group (1): This group consisted of 6 rats
that served as the untreated normal control
group and received normal saline for 15
days.

e Group (2): This group consisted of 6 rats
that received dextran for 5 days then
fluoxetine for 10 days.

e Group (3): This group consisted of 6 rats
that received dextran for 5 days then
Moringa oleiferaf or 10 days.

e Group (4): This group consisted of 6 rats
that received dextran for 5 days Then
Fluoxetine + Moringa oleifera for 10 days.

e Group (5): This group consisted of 6 rats
that received dextran for 5 days Then
Sulfasalazine for 10 days.

e Group (6): This group consisted of 6 rats
that served as the toxicant control group and
received dextran 5% for 5 days.

Drugs were dissolved in distilled water and
administered by oral gavage once daily

throughout the experimental period (15 days)
respectively.

3. Results
Statistical analysis

Data were collected, tabulated, statistically
analyzed using a personal computer with Statistical
Package of Social Science (SPSS) version 20, where
the following statistics were applied.
Two types of statistics were done:
a) Descriptive statistics e.g mean (X ) and
standard deviation (SD).

e 1) Arithmetic mean (x): was used as a
measure of central tendency.

e 2) Standard deviation (SD): was used as a
measure of dispersion.
b) Analytic statistics:

1-One way Anova test: for comparison between
more than two groups having quantitative variables
and with independent parametric data

2-Post hoc test: is used after one a way ANOVA
(F test) to show any significant difference between the
individual groups.
p value at 0.05 was used to determine significance
regarding:

* P-value > 0.05 to be statistically insignificant.

* P-value < 0.05 to be statistically significant.

e P-value < 0.001 to be highly statistically
significant.
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Figure (1): Efffect of dextran, Moringa, Fluoxetine,
Fluoxetine + Moringa, S.salazine on
Myeloperoxidase (MPO) in dextran-induced
ulcerative colitis in rats.
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Group (1) : Normal control group .
Group (2) :treated group with Fluoxetine

Group (3) :treated group with moringa .
Group (4) :treated group with Fluoxetine +

moringa .
Group (5) :treated group with standard drug

(s.salazine) .

Group (6) :dextran induced colitis group

2- Malonaldehyde (MDA)

#Significant change compared to normal
group at p<0.05

P Significant change compared to dextran
group at p<0.05

¢ Significant change compared to
Fluoxetine group at p<0.05

¢ Significant change compared to S.
salazine group at p<0.05
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Figure (2): Efffect of dextran, Moringa, Fluoxetine, Fluoxetine + Moringa, S. salazine on Malonaldehyde
(MDA) in dextran-induced ulcerative colitis in rats.

Group (1) : Normal control group

Group (2) :treated group with Fluoxetine

Group (3) :treated group with moringa

Group (4) :treated group with Fluoxetine + moringa
Group (5) :treated group with standard drug (s.salazine)
Group (6) :dextran induced colitis group

®Significant change compared to normal .
group at p<0.05

® Significant change compared to dextran

group at p<0.05

€ sSignificant change compared to

Fluoxetine group at p<0.05
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¢ Significant change compared to

S.salazine group at p<0.05
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60

50

40

pmol/ml 30

20

b
b
10
0

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

M Nitric oxide

Figure (3):Efffect of dextran, Moringa, Fluoxetine, Fluoxetine + Moringa, S.salazine on
Nitric oxide (NO) in dextran-induced ulcerative colitis in rats.

o Group (1) : Normal control group

o Group (2) :treated group with Fluoxetine

o Group (3) :treated group with moringa

o Group (4) :treated group with Fluoxetine + moringa

o Group (5) :treated group with standard drug (s.salazine)
o Group (6) :dextran induced colitis group

®Significant change compared to normal group at p<0.05
bSignificant change compared to dextran group at p<0.05

© Significant change compared to Fluoxetine group at p<0.05
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4- Glutathione (GSH)
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Figure (4):Efffect of dextran, Moringa, Fluoxetine, Fluoxetine + Moringa, S.salazine on

Glutathione (GSH)in dextran-induced ulcerative colitis in rats.

o Group (1) : Normal control group

o Group (2) :treated group with Fluoxetine

o Group (3) :treated group with moringa

o Group (4) :treated group with Fluoxetine + moringa

o Group (5) :treated group with standard drug (s.salazine)
o Group (6) :dextran induced colitis group

%Significant change compared to normal group at p<0.05

bSignificant change compared to dextran group at p<0.05

© Significant change compared to Fluoxetine group at p<0.05
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5- Tumor Necrosis Factor- alpha(TNF)

pg/ml 50

100

90

80

70

60

40

30

20

10

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

B TNF

Figure (5): Efffect of dextran, Moringa, Fluoxetine, Fluoxetine + Moringa, S.salazine on
Tumor Necrosis Factor- alpha(TNF-a) in dextran-induced ulcerative colitis in rats.

p<0.05

Group (1) : Normal control group

Group (2) :treated group with Fluoxetine

Group (3) :treated group with moringa

Group (4) :treated group with Fluoxetine + moringa

Group (5) :treated group with standard drug (s.salazine)

Group (6) :dextran induced colitis group®Significant change compared to normal group at

®Significant change compared to dextran group at p<0.05

© Significant change compared to Fluoxetine group at p<0.05
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Table (1) showing: Efffect of Moringa, Fluoxetine, Fluoxetine + Moringa, S.salazine on
Myeloperoxidase (MPO),Malonaldehyde MDA, Nitric oxideNO ,GlutathioneGSH and
Tumor necrosis factor — alpha TNF-a in dextran-induced ulcerative colitis in rats.

Variables Group 1| Group?2 Group 3 Group 4 Group 5 Group 6 | Anova | P value
test

Myeloperoxidase <0.001
Mean +SD 0.94+0.48 | 1.35+0.27 2.14+0.27 | 1.72+0.41 | 1.24+0.25 | 3.5+0.08 41.9 HS
Sig.bet. groups P1=<0.05 p2=>0.05 P3=<0.001
Malonaldehyde <0.001
Mean +SD 3.12+0.71 | 3.3+0.58 5.05+0.52 | 3.83+0.51 | 3.51+0.44 | 9.3+0.83 73.6 HS
Sig.bet. groups P4=<0.05 P5=>0.05 P3=<0.001
Nitric oxide <0.001
Mean £SD 15.3+£3.2 17.6+3.6 23.7+2.1 21.09+£3.5 16.7+4.6 56.6+5.6 90.4 HS
Sig.bet. groups P4=<0.05 P5=>0.05 P3=<0.001
Glutathione 0.002
Mean £SD 29.6+6.4 31.6+5.2 25.5+4.8 27.6x3.2 33.3+.3 17.746.1 5.4 S
Sig.bet. groups P6=<0.05 P7=>0.05 P3=<0.001
TNF-a <0.001
Mean £SD 28.9+3.8 31.5+2.8 37.1+5.05 35.9+4.9 29.9+6.2 90.1+5.02 101.7 HS
Sig.bet. groups P4=<0.05 P5=>0.05 P3=<0.001

Number of rate in each group=6
P1=compare between groupl and group 2, 3.4 and 6

P2= compare between group 1 and group 5

P3=compare between group 6 and group 1,2,3,4 and 5
P4=compare between group 1 and group 3 and 6

P5=compare between group 1 and 2 ,4 and 5
P6=compare between group 1 and group 6

P7=compare between group 1 and group 2,3,4 and 5

P =<0.05 consider significant
P =>0.05 consider insignificant

P =<0.001 consider high significant
Group (1) : Normal control group

Group (2) :treated group with Fluoxetine
Group (3) :treated group with moringa
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e Group (4) :treated group with Fluoxetine + moringa
e Group (5) :treated group with standard drug (s.salazine)

e Group (6) :dextran induced colitis group

4. Discussion

Dextran induced colitis model is similar to
human ulcerative colitis in terms of histological
features. It affects the distal colon portion and induces
non-transmural inflammation, massive necrosis of
mucosal and submucosal layers, mucosal oedema,
neutrophil infiltration of the mucosa and submucosal
ulceration. Inflammation is the pathogenesis of IBD,
and several pathways are associated with
inflammatory response in IBD due to mucosal
intestinal flora (Nakhaiet al., 2007).

The results showed that bothMoringaoleifera
and Fluoxetine have got a significant protective
activity against experimental colitis in rats, as
indicated by biochemical evaluations with priority to
Fluoxetine.

Oxidative stress is believed to play a key role in
the pathogenesis of IBD-related intestinal damage
(Grisham et al., 1988). Intestinal mucosal damage in
the IBD is related to both increased free radical
production and a low concentration of endogenous
antioxidant defence (Koutroubakis et al., 2004).

Psychological disorders such as depression have
more prevalence in inflammatory bowel disease
patients and can exacerbate the clinical course of the
disease, so anti-depressant therapy may have a
potential to positively impact the disease course. On
the other hand several antidepressant drugs have
shown anti-inflammatory and immunomodulatory
properties (Abdel-Salam et al., 2004 ).

There is a bidirectional interaction between the
gut and the brain through the autonomic nervous
system and the circumventricular organs in
physiological and pathological conditions called brain-
gut axis (Bonaz et al., 2013). Environmental signals,
such as stress or depressive symptoms, are perceived
initially by the central nervous system (CNS). Signals
are transmitted through this innervated plexus to the
gut, and become involved in the initiation and relapse
of experimental colitis (Prins A., 2011).

Mast cells of the intestinal mucosa serve as end
effectors of the brain-gut axis and release several pro-
inflammatory mediators following stress and other
psychological disorders that can profoundly affect Gl
physiology by inducing intestinal hyper permeability
and activation of mucosal immune function Thus
treatment of these psychological disorders by anti-
depressant Fluoxetine can modulate the function of
these inflammatory cells and reduce intestinal
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inflammation. Furthermore, experimental evidence is
accumulating that various types of antidepressants
(particularly SSRI e.gFluoxetine ) exert anti-
inflammatory and analgesic effects., it is deduced from
our results that some beneficial effect of Fluoxetine in
experimental colitis might be, in part, due to its anti-
inflammatory and anti-nociceptive effects.
Biochemical examination revealed that both
Fluoxetine and Moringaolifera decreased ulcer scores
in variable ratios. Biochemical analysis of Fluoxetine
pre-treated tissues demonstrated reductions in tumor
necrosis factor (TNF)-a and myeloperoxidase (MPO)
levels and concomitant increases in nitric oxide (NO)
and reduced glutathione (GSH) contents. The results
here  indicated  fluoxetine  exhibited  better
gastroprotective effects and this could be due to anti-
oxidant and anti-inflammatory effects of the drug.

Conclusions

It is deduced from our results that some
beneficial effect of Fluoxetine in experimental colitis
might be, in part, due to its anti-inflammatory and
anti-oxidant  effects.  Biochemical examination
revealed that both Fluoxetine and Moringaolifera
decreased ulcer scores in variable ratios. The results of
this investigation showed anti-inflammatory effect of
the anti-depressant, Fluoxetine in dextran-induced
colitis. Our results confirmed that a coherent
communication exist between depression and the
course of IBD probably through the brain-gut axis.
The issue which has historical background when IBD
was considered as a psychosomatic disease. Further
studies are suggested to evaluate other anti-depressant
drugs with similar pharmacological properties in the
treatment of ulcerative colitis.

The results of this investigation showed anti-
inflammatory effect of the anti-depressant, Fluoxetine
in acetic acid-induced colitis. Our results confirmed
that a coherent communication exist between
depression and the course of IBD probably through the
brain-gut axis. This correlation was previously
approved in irritable bowel syndrome, the issue which
has historical background when IBD was considered
as a psychosomatic disease. Further studies are
suggested to evaluate other anti-depressant drugs with
similar pharmacological properties in the treatment of
ulcerative colitis.
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