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The study aimed to document the therapeutic effect of application of Electroacupuncture (EA), oral administration of Nigella
sativa (NS), Eugenia caryophyllata (EU) oils and surgical resection of ileum on TNBS induced ileitis with visceral
hypersensitivity (VH) in dogs.l ml solution containing 30 mg of TNBS in 30 % ethanol was injected into ileal wall of dogs of
TNBS group, TNBS+ EA group, TNBS + NS group and TNBS + EU group. In saline group, an equal quantity of saline was
injected instead of TNBS solution. Dogs in the EA group were treated with EA at day 6, 9, 12, 15, 18 and 21 after TNBS
treatment while dogs in TNBS+ NS and TNBS+ EU group were orally administered with NS oil and EU oil @2.5 ml /kg on
day 6, 9, 12, 15, 18 and 21. VH in dogs of all groups was reflected by Pain Response Score (PRS).PRS was assessed by
monitoring Behavioral Pain Responses to Colorectal Distension at day 6, 9, 12, 15, 18 and21 in all groups.Blood samples were
taken from each group of dogs on day 6, 9, 15, 18 and 21 after colorectal distension test to measure the Plasma IL-6
Concentrations. Dogs were passed through laparotomy procedure to get ileal tissue samples from each group. Macroscopic
and microscopic scoring of each sample was done. Three dogs from saline group (n=3) and three dogs from TNBS group (n=3)
were further tested to see the effect of surgical resection of ileum on VH. After induction of ileitis with TNBS/Ethanol dogs
exhibited the signs of Vomiting, diarrhea, and decreased body weight. Macroscopic and Microscopic scoring of ileal tissue
was increased, plasma concentration of IL-6 was increased and Pain response score in response to colorectal distension was
also increased. EA application, oral administration of NSand EU oil relieved the VVH by reducing the Pain behavior response,
Microscopic and Macroscopic scoring and plasma concentration of IL-6. Surgical resection of effected part of ileum also relieved
the VH.

Keywords: Visceral hypersensitivity, TNBS-induced ileitis, Electroacupuncture, Nigella sativa, Eugenia caryophyllata and
Pain behavior response.

INTRODUCTION

Inflammatory Bowel Disease (IBD) is a group of chronic
inflammatory diseases of the gastrointestinal tract (GIT) in
animals and humans. Crohn’s Disease (CD) and Ulcerative
Colitis (UC) are the two forms of IBD. CD is a major form of
IBD in humans as well as in dogs. It mainly causes the
inflammation of the entire wall of the ileum. Chronic and
uncontrolled inflammation of intestinal mucosa is the feature
of IBD. The continuous and retained occurrence of Visceral
Hypersensitivity (VH) is an important concern of
Inflammatory Bowel Disease (IBD). Due to lack of
understanding of VH, no optimal treatment has been found
effective. At present the medicines being used in IBD are
aminosalicylates, antibiotics, immunomodulators and steroids
(Carter et al., 2004). The issues of these conventional drugs
include side effects, complications and chance of recurrence
of disease (Fernando et al. 2009). Use of steroids in IBD can

lead to serious long life effects including high blood pressure,
weight gain  and  susceptibility — with  infection.
Immunosuppressant drugs may lead to birth defects and
aminosalicylates may cause kidney problems. In line with
above findings, the search has been extended for the use of
acupuncture and herbal medicines which offer better
protection and decrease the incidence of reoccurrence of IBD.
However, acupuncture and use of massage have certain
curative effects and fewer side effects compared to
pharmacotherapy. Acupuncture therapy has been found
effective in relieving the abdominal pain in IBD in humans
(Xing et al.,2004). It is a non-drug approach to treat IBD
which is safe and effective if used by a trained and skillful
person. EA is simply driven method and can be easily
controlled and can easily be used clinically. EA has been
considered as very interesting technique and has been
validated after its use in different study models (Vickers and
Linde, 2014). EA is becoming widely used to treat different
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gastro-intestinal disorders because of convenience use,
satisfactory affects and very few side effects (Pie et al., 2009)
Analgesic affects by using EA can be obtained by activation
of descending inhibitory mechanism involving serotonergic,
opoidergic and adrenergic pathways in both peripheral and
central nervous system (Han, 2003). Use of EA has been
resulted to alleviate the hypersensitivity of intestine and colon
(Wan et al., 2017). Meta-analysis study showed a significant
effect of acupuncture for treatment of IBS symptoms (Chao
et al., 2014). Severity and frequency of IBD symptoms have
been lowered by acupuncture and the quality of life of IBS
patients has been improved (Sun et al., 2011). Repeated
application of EA has effectively alleviate the chronic VH by
decreasing Interleukins and can be used as an alternative
therapeutic for the treatment of chronic VH (Wan et al.,
2017). The results of all these studies suggest acupuncture as
a capable complementary cure of IBD hypersensitivity and
pain. It is the need of hour to develop credible information to
authenticate the effectiveness of acupuncture in Visceral
Hypersensitivity and to recognize the basic mechanism.
According to the World Health Organization report, herbal
medicines are of great value for the health of communities.
The use of natural plants for treatment of different diseases
has been seriously be considered (Koehn et al., 2005). Indian
plants and their extracts have been an important source for
treating many diseases including IBD and several plants have
shown an encouraging result for the treatment of IBD. Etienne
et al. (1989) tested the effect of Gingko biloba on IBD and
Chakurski et al. (1981) observed the effect of Hypericum
perforatum, Melissa officinalis, Calendula officinalis,
Foeniculum vulgar in IBD. Similarly, the extracts of some
other medicinal plants were tested for the treatment of IBD by
Kathleenand Julie (2003).The seeds of N. sativa and E.
caryophyllata have been commonly used as herbal medicine
throughout the world for the treatment of various diseases.
Modern phyto-therapy has provided evidences about the
beneficial effects of these plants for the treatment of IBS
(Rahimi and Abdollahi, 2012). Nigella sativa commonly
known as Black seed is an annual plant that has been
traditionally used for the treatment of many diseases. Nigella
sativa seedhas both fixed oil (30%) and volatile oil (0.4%)
(Ali et al., 2003). The oil of these plants have shown anti-
inflammatory effects in many inflammatory models in rats
(Isik et al., 2011). The oil of N. sativa has shown an
immonumodulatory effect by increasing the level of T-cell
and Natural killer cell mediated immune response (Salem et
al., 2005) In light of these findings, the effect of N. sativa and
E. caryophyllata oil to ameliorate the visceral
hypersensitivity in dogs have been determined.

Surgical interventions can be effective to treat chronic
inflammatory bowel disease and improve the quality of life of
patients. Studies have shown that anastomosis after surgical
resection of the affected part of ileum and colon has longer
delayed the reoccurrence of CD in humane patients (Norton

et al., 2013). Usually surgery is indicated in case of failure of
medical treatment, intestinal perforation, obstruction and
hemorrhage (Rieder et al., 2013). Resection of perforated part
of intestine or colon decrease the mortality rate in CD as
compare to simple closure with suturing (Werbin et al., 2003).
In equine, the surgical resections of affected bowel have been
found effective in two cases of IBD having focal enteritis
(Kalck, 2009)

The present study in dogs will contribute to the existing
scientific knowledge by establishing an IBD Model of dogs
and to document the effects of different therapeutic protocols
including use of electro-acupuncture, N. sativa, E.
caryophyllata and surgical resection of ileum against visceral
hypersensitivity.

MATERIALS AND METHODS

Animal grouping and methodology: The study was carried
out during year 2018-19. Thirty clinically healthy dogs about
one year of age were selected for this trial. Out of 30 dogs, 15
dogs were male and 15 dogs were female. Five random groups
viz. Saline group, TNBS group, TNBS+EA group, TNBS +
Nigella sativa and TNBS + Eugenia caryophyllata with six
dogs in each group (n=6) were made.

Induction of ileitis by TNBS: | ml solution containing 30mg
of TNBS in 30 % ethanol was injected into ileal wall of dogs
of TNBS group, TNBS+ EA group, TNBS + Nigella sativa
group and TNBS + Eugenia caryophyllata group. Solution
was injected at four points of ileum leaving 5¢cm of ileum from
ileoceacal junction using 30 gauge needle. In saline group, an
equal quantity of saline was injected instead of TNBS
solution. Animals were Weight at day 0, 3, 6, 9, 12, 15, 18
and 21 following surgery.

EA stimulation: Dogs of TNBS+EA group were slightly
restrained and their hind legs were exposed bilaterally for EA
treatment. Four acupuncture needles (0.4 mm in diameter and
75 mm in length) were inserted into bilateral Zu San Li
(ST36) acupoint located 3 cm (1 cm % width of the last rib)
distal to the lateral head of the fibula. These needles were
connected with EA apparatus (Multifunctional electrical
pulse generator (G6805-3), Hua Yi Medical Instrument
Factory, Shanghai, China). Dogs in the EA group were
undergone the electro-acupuncture for 30 min (with
frequencies 10 Hz and intensity of 2 to 3 mA) on day 6, 9, 12,
15,18 and 21 after TNBS treatment.

Oral administration of Nigella sativa oil and Eugenia
caryophyllata oil: The dogs in TNBS+ N. sativa and TNBS+
E. caryophyllata group were orally administered with N.
sativa oil and E. caryophyllata oil @2.5 ml /kg on days 6, 9,
12, 15,18 and 21.

Visceral Hypersensitivity Reflection by Colorectal
Distension (CRD) Testing: Visceral Hypersensitivity in dogs
of all groups was reflected by Pain Response Score (PRS).
Pain response score was assessed by monitoring Behavioral
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Figure 1. The model experiment design.

Pain Responses to Colorectal Distension (CRD) at day 6, 9,
12, 15, 18 and 21 after surgery and treatments in all groups.
A scale of 0, 1, 2, 3 and 4 was used to quantify the Pain
response after insertion of colorectal distension device for this
study. After lubrication, the polyethylene balloon part of
device was placed into the distal colon about 10 cm from the
anus of dog. After 5 minutes of acclimatization, the balloon
of device was inflated with pump. Pressure on the balloon was
measured by sphygmomanometer. Balloon pressure was
continuously increased from 20 to 120 mmHg stage by stage
and lasted for 6 seconds at each stage. Pain response scour
(PRS) was measured at each stage. Two observers noted the
Pain response score of dogs who were blinded to the
experimental conditions. Three readings of pain response
score were noted at each stage and average value of three
readings was used.

Plasma level of cytokine Interluken-6 (IL-6): Blood samples
were taken from each group of dogs on day 6, 9, 12, 15, 18
and 21 after colorectal distension test. Plasma level of 1L-6
Concentrations was measured using commercially available
ELISA kit (mlbio canine interleukin 6, China) following the
manufacturer’s instructions

Sampling of ileal tissues: Three dogs from Saline group
(n=3) and three dogs from TNBS group (n=3) were passed
through Laparotomy procedure to expose the ileum at day 6.
4-cm piece of ileum was resected leaving 5 cm from the
junction of ileum and caecum. While remaining 3 dogs of
Saline group and TNBS group and all dogs of EA, NS and EU
groups were passed through the same surgical procedure on
day 21 to get the ileum samples. These resected pieces of
ileum were washed with PBS and longitudinal cuts were
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made. The macroscopic changes on mucosa were observed.
1.5%1.5 cm sized tissue sample were stored in 10% formalin.
End-to-end anastomosis of ileum was performed immediately
after sampling.

Gross and Histological observations: Macroscopic lesions
were scored separately and were assessed by ileal strictures,
adhesions with neighboring tissues, Ulcers on mucosal
membrane and thickness of ileal wall (Tahir et al., 2015). For
microscopic studies, Samples were processed by routine
techniques. Three series of 5 pum-thickness tissue sections
were made and staining of slides was made by using
Heamatoxylin-Eosin (HE) stain (Tahir et al., 2015).
Microscopic scoring was done by two pathologists separately.
The scoring criteria was fixed on the basis of tissue edema,
infiltration of inflammatory cells, ulcerations and villus
fusion

Effect of surgical resection of ileum on abolishment of
Visceral Hypersensitivity: A total of six dogs, three Dogs
from Saline group (n=3) and three dogs (n=3) from TNBS
group of previous experiment were further tested to evaluate
the effect of surgical resection of treated part of ileum (with
saline or TNBS) on Visceral Hypersensitivity. Laparotomy
and end-to-end anastomosis of ileum was already performed
on these dogs on day 6 of previous experiment to collect
treated part of ileum for Grass and histological examinations.
Visceral Hypersensitivity of dogs from both groups was
reflected after Colorectal Distension Test on day 6, 9 and 12
after surgery by measuring pain response score (PRS).
Statistical Analysis: For each experiment, Mean £ SD was
used for expression of experimental data. Data were analyzed
by using SPSS software. One way ANOVA (Parametric or
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Non parametric) was used in order to quantify the Dose of
TNBS in 30 % ethanol. Mann —Whitney U Test was
performed for analysis of scoring grade of Visceral Pain in
response to Colorectal Distension. Repeated Measured
Design was performed for comparing the treatment groups
with control. Results were considered significant when the p-
values were less than 0.05.

RESULTS

After induction of ileitis with TNBS/Ethanol in TNBS, EA,
NS, EU groups, dogs showed the Effect of TNBS induced
ileitis on body weight sign of vomiting, diarrhea, loss of
appetite, increase the frequency of feces. Body weights of
dogs of all four groups were decreased significantly (p<0.05)

. Saline
B3 TNBS
= EA

Changes in Body Weight (%)

Changes in Body Weight {3%)

as compare to saline group on day 6 of induced ileitis. On
day 21, the body weights of all four groups were not
significantly different from the saline group.

Macroscopi cand microscopic changesofthe TNBS-
treatedileum: Onday 6, macroscopic lesion score were found
increased (p<0.05) in TNBS group (6.00£0.52), than in saline
group (1.89£0.40). In the TNBS group, mild congestion of
ilealmucosa and thickening of wall of ileum was observed.
The adjacent organs did not show any apparent lesion.
However, no difference inmacroscopic lesionscore between
TNBS and Saline treated group was observed at day 21.
Microscopically at day 6, microscopic lesion scores of TNBS
group was significantly higher along with mucosal and
submucosal ulceration. While on day 21, the ileal wall
showed moderate infiltration of inflammatory cells in the sub
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Figure 2. Effects of ileitis, EA treatments, NS Treatments and EU Treatments on body weight of Dogs. Changes in
body weight were observed on day 6 and 21 of treatments.
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Figure 5. Effects of ileitis, EA treatments, NS treatments and EU treatments on plasma concentration of IL-6 of dogs.
Changes in the mean values of plasma concentration of IL-6 at day 6 and 21 of treatments.
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Figure 6. Effects of repeated Electro-Acupuncture treatments on Pain Response Score (PRS) at day 6, 9, 12, 15, 18,
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Figure 7. Effects of oral administration of Nigella sativa treatments on Pain Response Score (PRS) at day 6, 9, 12,
15, 18, and 21.

mucosa. No significant difference in microscopic lesion score  concentration of IL-6 was found significantly higher
was observed among all the groups at day 21. (280.38+10.28 pg/ml) in TNBS treated group as compare
Effect of ileitis on Plasma concentration of IL-6: Plasma  with saline group (47.50£5.28 pg/ml) on day 6 of induction
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Figure 9. Effects of Surgical treatment on Pain Response Score (PRS) at day 6, 12 and 18.

40

of ileitis. On day 21, no significant difference was found
between the mean values of plasma concentration among all
four groups.

Effect of repeated use of Electro-acupuncture (EA), Nigella
sativa (NS) and Eugenia (EU) oil on pain response score
(PRS) to colorectal distension: Pain response score was
measured with graded Colorectal Distension
Deviceat20,40,60,80, 100 and 120 mmHg). The dogs showed
signs such as agitation, change of position, backing of head to
the abdomen and vocalization when balloon distension
pressure was applied. Increased PRS was observed in TNBS-
treated dogs (p<0.05) than saline- treated dogsatday6, 9,
12,15,18and21exceptfor thatwith20 mmHg and 40 mmHg. In
EA treated group, PRS was higher at 60-120 mmHg pressure
on day 6-9. It was higher at 80-120 mmHg at day 12-15 and
was similar with the control group from day 18-21 at
pressure from 60-120 mm Hg. In NS treated group, the PRS
was higher at 60-120 mmHg pressure on day 6-12. It was
higher at 80-120 mmHg at day 15 and was similar with
control group from day 18-21 at the pressure of 60-120
mmHg. In EU treated group, the PRS was higher at 60-120
mmHg pressure on day 6-15. It was higher at 80-120 mmHg
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at day 18 and was similar with control group on day 21 at
pressure of 60-120 mmHg.

Effect of surgical treatment on Visceral Hypersensitivity:
Visceral Hypersensitivity of dogs from both groups viz. saline
group and TNBS treated group was reflected after Colorectal
Distension Test on day 6, 9 and 12 after surgical resection of
treated part of ileum by measuring pain response score (PRS).
On day 6, PRS was higher at 60-120mmHg pressure in
TNBS treated group as compared to saline group, it was
significantly higher on day 12 at 120 mm Hg. On day 18,
there was no significant difference in PRS between Saline
and TNBS treated groups.

DISCUSSION

Visceral hypersensitivity (VH) models have been developed
in various animals to study the various parameters of visceral
hypersensitivity. Bradesi et al. (2005) established VH in rats
by keeping water avoid stress. (Al-Chaer et al., 2000)
observed VH in neonatal rats by giving colorectal distension.
Shah et al. (2016) used the injection of TNBS/ethanol into
lumen of ileum of rats and established ileitis with VH. Janyaro
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et al. (2016) and Tahir et al. (2015) developed VH Model in
goats by injecting TNBS solution in the wall of goat ileum.
Present study has been conducted on dogs to produced ileitis
along with VH to observe the effect of different treatments
including the application of EA, oral administration of N.
sativa and Eugenia oil and surgical resection of affected part
of ileum. Iml of 30 mg TNBS in 30% ethanol was injected
into the ileal wall of all Dogs except the control group in
which 1 ml of normal saline was injected. Dogs developed in
appetence, vomiting, diarrhea, weight loss, increase levels of
IL-6, and microscopically the ileum developed infiltration of
inflammatory cells, thickening of the affected wall of ileum,
necrosis and adhesion of ileum and ulcer formation at day 6.
These findings are consistent with the findings of Janyaro et
al. (2016) and Tahir et al. (2015). In our study, VH was
observed from day 6 of TNBS induced ilietis and on day 12 it
get maximize in term of Pain Response Scoring and it
remained at the same level to day 21. These findings are
similar with studies conducted by Tahir et al. (2015), Shah et
al. (2016) and Wan et al. (2017).

There are certain reports about the ameliorating effect of EA
in VH (Cui et al., 2005; Liu et al., 2009). Cheng et al. (2012)
established the fact that 60 Hz frequency of EA can induced
the optimal analgesia effect in goats. Acupoint at Zusanli has
been used affectively for analgesia and gastrointestinal
disorders (Han, 2003; Xu et al., 2009). Liu et al. (2009)
successfully suppressed the chronic VH by repeated
application of EA at bilateral Zusanli (Wang et al., 2002)
studied the comparative analgesic effects of Electro-
Acupuncture with use of different intervals. He observed that
at 2-days interval best cumulative analgesic effect was
attained. In our study, 10 Hz Electro-Acupuncture was
applied with the 3-days interval at bilateral Housanli
acupoints. It significantly reduced the ileitis-induced pain
response score in dogs. Maximum effect for relieving the VH
was attained after five treatments (day 6, 9,12,15,18 and 21)
on day 21. These results are consistent with outcomes of other
studies (Cui et al., 2005; Tahir et al., 2015; Shah et al., 2016).
Chu et al. (2012) and Zhuang et al. (2016) found an increase
level of Pro-inflammatory cytokine (IL-6) as a result of
peripheral and central inflammations due to mechanical and
thermal stimuli. Liu et al. (2012) confirmed that chronic pain
provoked the up regulated expression of pro-inflammatory
cytokine (IL-6). Arruda et al. (2000) and Dominguez et al.
(2010) also established the fact that chronic pain provoked the
increased concentration of IL-6. In present study, an increased
level of IL-6 has been found due to TNBS induced ileitis that
may be associated with the development of Visceral
Hypersensitivity.

Among many auspicious medicinal plants being studied by
researchers, Nigella sativa has been documented as one of the
most auspicious medicinal plants after many studies by
different researchers. Thymoquinone (TQ) which is a volatile
oil extracted from black of seed of NS has been used by

workers in various inflammation- based animal models
including experimental encephalomyelitis, edema, peritonitis,
and arthritis and has been proved affective as antioxidant and
anti-inflammatory agent (Kalus et al., 2003; Salem, 2005).
Tekeoglu et al. (2007) reported the anti-inflammatory effect
of TQ on induced arthritis model in rats and found a decreased
levels of circulating pro-inflammatory cytokines and
amelioration of induced arthritis. EI-Dakhakhny et al. (2000)
found the amelioration of ethanol-induced ulcers in 53.56 %
of rats by use of NS oil compared to the control. Similarly,
Mahgoub established same effect of TQ against acetic acid-
induced colitis in rats (Mahgoub, 2003). Isik et al. (2011)
studied the effect of NS Oil for treatment of TNBS induced
colitis in rats and established the fact that NS oil decreased
the pro-inflammatory cytokine (IL-6). In the present study the
NS Oil was used to evaluate its effect in regulating the
inflammatory response in experimentally induced ileitis
model of dogs with Visceral Hypersensitivity. An oral
administration of NS oil prevented and reduced the TNBS
induced ileitis in dogs. Our data indicates the capability of NS
oil supplementation to reduce the TNBS induced ileitis by
reducing the inflammatory activity by reducing the
macroscopic and microscopic score as compare to control
(Saline group).

A representative outcome of IBD is too much production of
pro-inflammatory mediators such as interleukin-6 (Ravindran
et al.,2010). These signaling molecules are responsible for
development of the pathogenesis of IBD by activation of
various phospholipases, sphingomyelinases, and other lipid-
modifying enzymes (Burits and Bucar, 2000; El-Saleh et
al.,2004). Intracolonic injection of TNBS in mice model
(Kaseb et al., 2007; Banerjee et al., 2010) resulted into diffuse
colonic inflammation, leukocyte infiltration, edema, and
ulceration and increased in pro-inflammatory cytokines (Yi et
al., 2008). Bodaghi et al. (2019) reported that oral use of NS
powder significantly decreased inflammatory factors in the
IBD patients. In the present study, an increased level of I1L-6
was observed in response to TNBS induced ileitis and was
significantly decreased after oral administration of NS oil in
dogs.

Eugenia caryophyllata is commonly known as “clove” is
cultivated throughout the world. The seed and oil of E.
caryophallata has been used for the treatment of various
diseases. Traditionally it has been used for dental care,
analgesic and antiseptic agent (Oztiirk and Ozbek, 2005).
Taher et al. (2015) studied the anti-inflammatory effect of
Clove oil and established the anti-inflammatory and anti-
nociceptive activity of clove oil in mice. Current Phyto-
therapy has provided information about the beneficial effects
of this plant for the treatment of various diseases including
Inflammatory Bowel Disease (Rahimi and Abdollahi, 2012).
Bachiega et al. (2012) used the essential oil and extract of
clove (euginol) to analyze the immunomodulatory and anti-
inflammatory effect on cytokines production ( IL-6 and IL-
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10). Form their finding it was observed that both have a
significant effect in inhibiting the production of cytokines by
murine macrophages.

The results of present study extend our knowledge about the
use of E. caryophyllata oil (clove oil) in ameliorating the
TNBS induced ileitis with visceral hypersensitivity in dog.
Eugenia oil was orally administered @ 2.5 ml per kg at day
6, 9, 12, 15,18 and21 after induction of ileitis by intramural
injection of 1ml of 30 mg Solution of TNBS in 30% ethanol.
There was a significant reduction in microscopic and
macroscopic lesions score compare with TNBS group in
which no oral administration of Eugenia oil was given.
Similarly, Plasma level of Interluken-6 was significantly
decreased in Eugenia group. All these findings show that E.
caryophyllata oil can ameliorate the TNBS induced ileitis in
dogs. Similarly, there was significant reduction in Pain
response score (PRS) in dogs treated with Eugenia oil as
compare to TNBS treated from day 18-21 after the treatment
of eugenia oil. These findings are consistent with study of
Park et al. (2011) about the analgesic effect of oral
administration of eugenol. An oral and Intra-peritonial
administration of Eugenol was found effective in reducing the
number of acetic acid-induced abdominal constrictions. Both
routes of administration yielded with similar effects. The
good results may be due to pharmacokinetics (e.g., good
bioavailability of eugenol by oral route (Guénette et al., 2007)
In our study, the Eugenia oil was given orally in dogs and
good efficacy to ameliorate the VH was observed.

Studies suggest administration of TNBS GIT can provoke
release of endogenous inflammatory mediators like cytokines
(e.g., TNF-a, IL-1b, IL-6) from resident macrophages and
mast cells in the abdominal cavity, which stimulate
nociceptive neurons (Collier et al., 1968; Park et al., 2011).
Oral administration of eugenol has an antinociceptive effect
against acetic acid- induced nociception (Vikman et al.,2005:
Batista et al., 2010). The results of our study also demonstrate
the development of nociception and visceral hypersensitivity
resulting from TNBS induced ileitis and increased level of
cytokine (IL-6). Eugenia oil oral administration effectively
ameliorate the VH by decreasing the level of IL-6, which
suggests Eugenia oil can inhibit response triggered by
cytokines.

Conclusions: Repeated application of EA at bilateral Zu San
Li (ST36) acupoint and oral administration of Nigella sativa
and Eugenia caryophallata oil attenuated the TNBS/Ethanol-
induced ileitis along with visceral hypersensitivity by
reducing plasma IL-6 level, microscopic, Macroscopic ileal
tissue damage score and pain response score. Surgical
resection of affected part of ileum also alleviated the visceral
hypersensitivity by significantly decreasing the pain response
scoring in dogs. So repeated application of EA, oral
administration of N, sativa and E. caryophyllata oil and

surgical resection of affected part of ileum could be
potentially used to treat the chronic VH in dogs.
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