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Abstract: The aim of this study was to examine the effectiveness of topical admimstration of Iraman honey in
acceleration of healing of linea alba and prevention or reduction of post-surgical peritoneal adhesions in dog.
The study was conducted with 20 adult dogs with mean weight of 2042.42 Kg. The ammals were selected
randomly and divided mto two equal groups. Laparotomy was performed routinely on all animals through a
caudal midline abdommal incision of 10 cm length. Control group received saline treatment and in experiment
group the lesions were treated with honey. The abdominal incision was then closed with continuous pattern
of 0 polyglactine 910 (vicryl) suture. Three weeks after laparotomy, the dogs were sacrificed and the adhesions
were graded according to their degree of severity based on Evans's scoring system. Overall, 60% (n = 6) of the
control animals and 20% (n = 2) of the experiment animals presented with moderate (grade 2) and severe
(grade 3) adhesions. In the experiment group, there were 8 (80%) dogs with grade-0 or grade-1 adhesions but
in the control group there were 4 (40%) dogs with the same grades of adhesions. The difference between two
groups was shown to be significant (p<t0.05). Histological analysis revealed that honey did not induce a specific
mflammatory reaction and caused a fibrotic response compared with the untreated group. Inflammatory
reactions were seen as disseminated foci of mflammatory cells in control group. Based on the results of this
study, 1t was concluded that honey appears to be a useful treatment for acceleration healing of linae alba and
had high effectiveness m reducing post-operative adhesions.
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INTRODUCTION

Laparotomy 1s of high importance both in medical
and vetermary medicine. The prinmary goal of thus
operation 1s to explorate abdominal cavity m order to
mspect  gasteromtestinal  and  urogemital tract
(Slatter, 2002) Local or expanded adhesions are of
postoperative consequences of laparotomy (Menzies and
Eliss, 1990). Many researchers have attempted to improve
the techniques to minimize surgical trauma through
reduction of postoperative adhesions and their
consequences (Bums et al., 1996, Ustun et al., 1998;
Treutner, 2000). Present surgical techniques modifications
using appropriate approaches could reduce surgical
trauma 1 abdominal cavity operations. Midline appreoache
15 the most commonly used approache in surgery of
abdominal cavity in small animals (Slatter, 2002). The

reasonn 1s that swrgical trauma and neuro-vascular
structures involvement are mimmum. [t should be noted
least involvement of mentioned structures that facilitate
the operation are considered as inlubitory factors during
healing processes postoperative days of the surgery and
sometimes lead to wound deluscence of the region. This
may result in severe consequence of post-surgical
adhesions of abdominal cavity is high and it is reported
that the adhesions following appendidectomy and pelvic
limb surgery have been 47% and more than 91%,
respectively (Ray et al.,, 1993).

The current progress made in the analytical studies
and in the field of biotechnology has led to a renewed
in  pharmacotherapy based on biogenic
components. More been given to
apipharmacotherapy which utilizes the wound healing
properties of active fractions of bee products. Honey has

interest
attention has
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been used in wound treatment as long ago as 2000 years
(Forrest, 1982; Tovey, 2000). Hippocrates, used honey for
this purpose. He used it for those wounds that healed
difficultly (Brzezinski, 1995). In modern medicine, many
physicians have demonstrated the remedial power of
honey in treatment of different wounds, ulcers and burns
(Subrahmanyam, 1998). Honey bears a broad spectrum
antibacterial property without any deleterious effects on
line tissue, despite other antiseptics (Molan, 1999).
Physicochemical properties of Thoney such as
Hygroscopy, high viscosity and low pH are of effective
elements contributing its wound healing characteristics
(Mathews and Binning, 2002). Honey contains
carbohydrates, amino acids, minerals and vitamins that
enhance both hydroxyproline synthesis and cellular
proliferation in newly formed granulation tissue. Tt also
contains hydrogen peroxide (H202) that induces
fibroblast and hence leads to increased collagen contents
and angiogenesis (Schmit et al., 1992; Tur et al., 1995)
There are a large amount of glycine, methionine, arginin
and prolin present in honey that take part in collagen
formation and its storage (Gupta et al, 1992). Since
healing of linea alba is kind of wound healing process.
The purpose of this study is assessment of wound
healing effects of honey on linea alba following
exploratory laparotomy and its inhibitory properties in
postoperative  intraperitoneal — adhesions,  wound
dehiscence, herma and visceral evisceration.

MATERIALS AND METHODS

Honey: In this study, a natural, undiluted, unpasteurised
honey was used. This honey was obtained from beehives
in Targavar region of Urmia (West Azarbaijan province)
and no additional procedures were performed. Each honey
sample was first filtered with a sterile mesh to remove
debris. Then they were irradiated at 25 KGy of Gamma ray
for sterilization (Tranian Atomic Agency, Tehran, Tran) and
stored at 2-8 C° until used. The average composition of
the honey is given in Table 1.

Animals: This study was performed on 20 adult mongrel
dogs with mean weight of 204£2.42 Kg. The animals were
selected and divided into two equal groups randomly.
Nutritional circumstances and their feeding conditions
were the same before, during and after operations.
Following overnight fasting, each animal was pre
medicated with atropine (Darou pakhsh, Tehran, Tran)
(0.04 mg kg™, intramuscularly) and acepromazine maleate
( Hoogsrraten, Belgium) (0.1 mg kg™, intravencusly) and
then prepared for aseptic surgery in  dorsal
recumbency position. Then Ketamine hydrochloride
(alfasan, Woerden, Holland) at 15 mg Kg™' was
administered intramuscularly to achieve general
anesthesia. Each animal was maintained on continuous
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Table 1: Average composition of Targavar honey

Awverage (%0) Component

80.38 Reductant sugars
2.12 Sucrose

0.93 Fructose/Glucose

+ Diastase

- Comrmercial glucose
0.05 Mineral components
17.08 Moisture

82.92 Concentration

12.5 Total acid

3.96 pH

intravenous drip of dextrose 5% through the operation
period. Laparotomy was performed routinely on all
animals through a caudal midline abdominal incision of 10
cm length (Fossum ef af., 2002). In treatment group, mner
and outer surfaces of the incised edges of linea alba were
treated with 10 mL honey and sutured with polyglactin
910 (Vieryl, Sherwood Daris and Geek, UK) No.l in
simple continuous pattern. In control group, wmer and
outer surfaces of the incised edges of linea alba were only
washed with 10 mL 0.9% NaCl sterile solution (Shahid
Ghazi Co., Tabriz, Iran) and sutured as the same pattern
and the same materials mentioned in the treatment group.
The subcutaneous tissue and skin were sutured using
chromic catgut No.1 (Supa Co., Tehran, Iran) m simple
continuous and Nylon No.l1 (Supa Co., Tehran, Iran) in
simple mterrupted patterns respectively. To manage the
pain and discomfort Tramadol (KRKA, d. d., Novo mesto,
Slovenia) (0.2 mg kg™', IM) was administered every 3 h
after surgery for 24 h and continued as needed.

Assessment: Three weeks following the operation, each
animal administrating
injection of overdose of sodium thiopental (Biochemie
GmbH, Vienna, Austria) (based on rules and the
guidelines of the higher committee of veterinary clinical
sciences of the institution) and autopsied. Adhesions
were graded based on Evans’s scoring system: 0 = No
adhesion; 1 spontaneously separating adhesion;
2 = adhesions separating by traction and 3 = adhesions
separating by dissection (Evans et al, 1993). Then
specimens of linea alba were also taken on day 21 under

was euthanized intravenous

general anesthesia and fixed m 10% neutral buffered
formalin for subsequent histopathological studies. The
Mann-Whitney U test was used to determine differences
between treatment and control groups. A P value of less
than 0.05 was statistically sigmficant.
(SigmasStat for Windows, version 2.03, Jandel Corporation,
San Rafel, CA).

considered

RESULTS

There were no clinical signs of wound dehiscence,
hernia and visceral evisceration in animals of both groups.



J Anim. Vet Adv., 6 (2): 238-241, 2007

Fig. 1: Photomicrograph of the linea alba tissue section in
treatment group (H and E, x100)

Fig. 2: Photomicrograph of the linea alba tissue section
in control group (H and E, x100)

In treatment group six dogs (60%) were determined as
grade 0 and two dogs (20%) as grade 1. Meanwhile one
dog (10%) determined as grade 0 and three dogs (30%)
were determined as grade 1 in control group.

Grade 2 and 3 adhesions were determined in one
animal (10%) and one animal (10%) in treatment group
while those of the control group were four animals (40%)
and two animals (20%), respectively. The differences
between two groups were significant (p<0.03).
Histological analysis revealed that honey did not induce
a specific inflammatory reaction and caused a fibrotic
response compared with the untreated group (Fig. 1).
Inflammatory reactions were seen as disseminated foci of
inflammatory cells in control group (Fig. 2).

DISCUSSION

This study was carried out to evaluate wound
healing effects of honey on linea alba incision and its
inhibitory influences on midline approach postoperative
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consequences such as wound dehiscence, hernia and
visceral evisceration. The reason was that linea alba
incision is most commonly used approach in abdominal
cavity operations (Fossum ef a/., 2002).

This approach facilitates accessibility to viscera of
abdominal cavity. Ttself can act as an inhibitory factor
during healing processes due to low vascularization of
linea alba. This wound results in undesired postoperative
consequences. To date many different models (Serosal
abrasion, erosion of utenne hom, incision of ileum,
anastomosis of large intestine) were used for stimulation
of traumatic inflammation of peritoneal and serosal
surfaces of abdominal cavity (Eric Mueller ef /., 2000,
Boure et al., 2002).

We believe the midline laparotomy shows more actual
surgical trauma in comparision to other models. Many
works have been conducted so far to induce healing
processes and reduce post-surgical adhesions topically
or systemically. Prophylactic antibiotic therapy, sodium
citrate, heparin, prostigmin, antihistamine and
corticostroids have been used to achieve mentioned goals
(Ellis, 1982; Sraneclos and Le, 1996). Unfortunately no
considerable achievements have been reported. Heney
has been used as a remedy for wound healing for many
centuries. In modern medicine, it has also been taken into
consideration in recent years (Mathews and Binning,
2002; Subrahmany et al., 2001; Osman ef af., 2003). Of
the most important remedial properties of honey induction
of healing process, high viscosity and osmolarity, high
acidity and containing inhibitory factors against microbial
growth have been pointed out (Subrahmanyam ef al.,
2001; Philips, 1993). In this study it has been
demonstrated that severity and consistency of adhesions
formed in control group are significantly much more than
treatment group, in other words no or slight adhesions in
four dogs (40%) of control group versus those in light
dogs (80%) of treatment group and in contrast severe
adhesions in six dogs (60%) of control group versus
severe adhesions in two dogs (20%) of treatment group.
These findings support the results of (Aysan ef al., 2002).

In histopathological findings no significant
differences were seen between two groups regarding
wound healing parameters despite macroscopic features
that showed more success in treatment group. This study
regardless complete determination of physicochemical
mechanisms of honey demonstrated significant influence
of honey in reduction of linea alba post-surgical
adhesions and induction of wound healing processes of
the region. Biomechanic evaluations can also be used to
assess tension resistance of the postoperated linea alba
in order to finalize benefits of the application of honey in
midline laparotomy.
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