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A Comparative Study of Efficacy of Tramadol and Diclofenac on
Healing of Full-thickness Cutaneous Wounds in Rabbits
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ABSTRACT

The present study was investigate to compare the effects of tramadol and Diclofenac on
healing rates of skin wounds in rabbits based on histopathological evaluation. Twenty four adult
clinically healthy rabbits from both sexes weighing from (1.1- 1.9 kg) were used in this study. All
animals were subjected to creation of full-thickness wound (4cm?) in abdominal region. The
treatment schedule was twice daily with injection of normal saline (group A) (control group),
tramadol 10mg/kg b.w. (group B) and diclofenac 1.5mg/kg b.w. (group C) intramuscularly each
group contain eight rabbits. On day 3, 7, 10 and 14 post wounding skin biopsies were collected for
histopathological two rabbits/period examination. The result revealed, Clinically, the rate of wound
healing was same in all groups, histopathological result was show: In 3™ day of skin wound healing
group (A) show normal epidermis, dermis and stratum spinoseum, group (B) show moderate
hyperplasia of stratum spinoseun and group (C) show severe hyperplasia of stratum spinoseum. In
7h day of skin wound healing group (A) show similar findings of day three, group (B) revealed
moderate hyperplasia of stratum spinoseun and abundant keratinocytes while group (C) show severe
hyperplasia of stratum spinoseum and reduce of stratum corneum. In 10" day of skin wound group
of (A) reflected epidermis and dermis with moderate hyperplasia of stratum spinoseum, in contrast
group (B) show moderate hyperplasia of stratum spinoseun with increase in stratum corneum and
group (C) revealed reduce in stratum spinoseum and stratum corneum. In 14" day the wound of
group (A) show abundant amount of keratin and increase of fibroblasts in dermis, while group (B)
show reduce of stratum spinoseum’s hyperplasia and in group (C) there were disappearance of
stratum spinoseum’s hyperplasia and reduce of stratum corneum.
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INTRODUCTION

Wound healing represents a dynamic physiological process initiated and influenced by many
factors. Collagen synthesis and its maturation play an important role in the healing process and cross
linked mature collagen is essential for platelet adhesion and subsequent aggregation [1,2].

Mechanical properties of skin have so long seek the attentions of dermatologists and bioengineers,
as biomechanical skin parameters at various sites change by age and in different disease conditions.
Therefore, an objective functional assessment of the skin mechanics was necessary to correlate the
mechanical properties of skin with anatomical and biomechanical findings [3].

Diclofenac sodium is probably one of the most common non-steroidal compounds with analgesic,
anti-inflammatory, antirheumatic and antipyretic properties[4].This drug has an inhibitory effect on
prostaglandin synthesis and used as an initial therapy for inflammatory and degenerative rheumatic
diseases as well as for pain conditions such as musculoskeletal and post-operative pains and acute
attacks of gout and ureteric colic [5]. Diclofenac (daily dose of 1.5 mg/kg body weight) is claimed to be
faster acting than Ibuprofen, longer acting than Paracetamol and as safe as Ibuprofen[6]. There are
many side effects observed with the use of this drug. It is not recommended for (paediatric uses) while
its overdosing is potentially toxic. Diclofenac sodium causes a rare but potentially fetal hepatotoxicity
that may be associated with the formation of reactive metabolites and subsequent adverse hepatitis
effects may arise in certain individuals[7].

Tramadol an atypical centrally acting analgesic with opoid and nonopoid like properties [8] of the
aminocyclohexanol group [9] structurally related to codeine and abstract morphine, consists of two
enantiomers both of which contribute to the analgesic activity via different mechanisms [10] (+)-
Tramadol and the metabolite (+)-O-desmethyl-tramadol are agonists of the p opioid receptor. (+)-
Tramadol inhibits serotonin reuptake and (—)-Tramadol inhibits norepinephrine reuptake, enhancing
inhibitory effects on pain transmission in the spinal cord. The complementary and synergistic actions of
the two enantiomers improve the analgesic efficacy and tolerability profile of the racemate [11].

The aim of the present study was to compare the effects of tramadol and Diclofenac on healing rates
of full-thickness skin wounds in rabbits.

MATERIALS AND METHODS

Twenty four adult clinically healthy rabbits from both sexes weighing from (1.1- 1.9 kg) were used
for this study. The animals were housed in the animal farm of the College of Veterinary Medicine,
University of Karbala, maintained in individual cages under normal environment including climate,
management and feeding. All animals were subjected to wound creation (4cm?) full-thickness in
abdominal region after prepared it for aseptic surgical operation [12].

The general anesthesia was induce with diazepam(Diazepam 10® the ampoule contains2 ml
(10mg/2ml), Aleppo-Pharmaceutical Industries, Aleppo-Syria) as a preanesthetic in dose 1mg/kg b.w.
after 10 min. injected with xylazine (Xylazine 2%® Vial contains 50ml (20mg/1ml), Ceva Saute
animal, Spain) in dose rate of 10 mg/kg b.w. and ketamine(Ketamine® (10%) Vial contains 10 ml Vet.
Injection, kepro pharmaceuticals, Holland) in dose rate of 50 mg/kg b.w. all this drugs injected
intramuscularly [13].
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On each animal, one square (4cm?) full-thickness skin wounds were created in abdominal region by
using a template prepared from an X-ray film for all animals and sutured the wounds with silk suture 3-
0 by horizontal interrupted matrass suturing. The treatment schedule was twice daily with injection of
normal saline (group A) (control group), tramadol (Neodol® the ampoule contains 2ml (100mg/2ml),
Ibn Hayyan Pharm-Homs-Syria) 10mg/kg b.w. (group B) and diclofenac (ampoule contains 3ml
(75mg/3ml), Hemofarm, Yugoslavia ) 1.5mg/kg b.w. (group C) intramuscularly each group contain
eight rabbits. On day 3, 7, 10 and 14 post operations skin biopsies samples were collected for
histopathological examination and stained with H&E stain[14] two rabbits/period.

RESULTS AND DISCUSSION

During the post surgical period, the animals remained had on infection. The microscopic
observation also confirmed the aseptic conditions during the wounding in all groups.

In 3 day of skin wound healing group (A) show normal epidermis, dermis and stratum spinoseum,
group (B) there were moderate hyperplasia of stratum spinoseun and group (C) reflected severe
hyperplasia of stratum spinoseum (Fig 1).

The inflammatory response is initiated very soon after the trauma on wound event, its the first phase
of the wound healing. During this response the wound and surrounding tissues become inflamed and
cells, particularly neutrophils and monocytes are mobilized to infiltrate the clot and start the processes
involved in synthesis of granulation tissue [15].

In 7" day of skin wound healing group (A) show epidermis and dermis with normal stratum
spinoseum, while group (B) show moderate hyperplasia of stratum spinoseun and abundant
keratinocytes and group (C) revealed severe hyperplasia of stratum spinoseum and reduce of stratum
corneum (Fig 2).

The complete regeneration of the rabbit's epidermis was finished on the day six post surgery, which
is comparable to humans [16].

In 10" day the skin woundof group (A) show epidermis and dermis with moderate hyperplasia of
stratum spinoseum, group (B) show moderate hyperplasia of stratum spinoseun with increase in stratum
corneum and group (C) show reduce in stratum spinoseum and reduce of stratum corneum (Fig.3).

In a study by [17] entitled influence of indomethacin on collagen synthesis during tendon healing in
the rabbit, it was shown that indomethacin affected the collagen metabolism differently depending on
whether the tendons were involved in wound healing or not.

In 14™ day the skin wound of group (A) had abundant amount of keratin and increase of fibroblast
in dermis, group (B) show reduce of stratum spinoseum’s hyperplasia and group (C) show disappear in
stratum spinoseum’s hyperplasia and reduce of stratum corneum (Fig. 5).

Small amount of voltage produced as long as the collagen bundle was subjected to stress was
arrangement and absorption of collagen [18].
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Fig(1) histological cross section ot skin show: (A) 3™ day wound retlected normal epidermis and
dermis with normal stratum spinoseum ( === ) (B) 31 day wound healing treated with tramadol
moderate hyperplasia of stratum spinoseun(===), (C) 31 day wound healing treated with diaclofenac
severe hyperplasia of stratum spinoseum ( ===§) and enlargement of sebaceous glands. (H &E stain)
10X.
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Fig(2) histological cross section of skin show: (A) normal 7" day of wound which epidermis and
dermis with normal stratum spinoseum (=== ), (B) 7th day of wound treated with tramadol, moderate
hyperplasia of stratum spinoseun ( ===p) and abundant keratinocytes ( ==p). (C) 7th day wound
healing treated with diaclofenac severe hyperplasia of stratum spinoseum (===p) and reduce of stratum
corneum. (H &E stain) 40X.
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Fig(3) histological cross section of skin show: (A) normal 10" day of wound which epidermis and
dermis with moderate hyperplasia of stratum spinoseum ( ===p>) (B) 10" day wound healing treated
with tramadol, moderate hyperplasia of stratum spinoseun ( ===p) with increase in stratum corneum.
(C) 10™ day of wound treated with diaclofenac: reduce in stratum spinoseum ( == ) and reduce of
stratum corneum. (H &E stain) 10X.
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Fig(4) histological cross section 10" day wound treated with tramadol show: (A) increase activity
stratum granuloseum with mitotic cells (==p-). (B) hypertrophy of the stratum spinoseum’s cells (==p> )
(H &E stain) 40X.

Fig(5) histological cross section of skin show: (A) normal 14™ day of wound with abundant amount of
keratin ( === ) and increase of fibroblasts in dermis. (B) 14™m day of wound treated with tramadol,
reduce of stratum spinoseum’s hyperplasia ( === ). (C) 14™m day of wound treated with diaclofenac
which disappear in stratum spinoseum’s hyperplasia ( ===p) and reduce of stratum corneum. (H &E
stain) 10X.
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