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Abstract 
The present study was done at the College of Veterinary Medicine, Kerbala University. The 

purpose of the study was to examine the properties of antibiotics (penicillin-streptomycin) and a 
postbiotic cream (Cicalfate+ cream) on the shape of rabbits' healing processes in full-thickness skin 
wounds. In forty-five healthy adult bucks weighing 1.3 and 1.8 kg, full-thickness wounds measuring 
2.5 x 2.5 cm were made in the dorsal back area. Intramuscular injections of xylazine hydrochloride 
(5 mg/kg), ketamine hydrochloride (35 mg/kg) were given very quickly (IM), along with 1 mg/kg of 
diazepam. In group A, one group received a daily intramuscular injection of procaine penicillin G 
(80,000  U/kg of body weight) along with probenecid (25 mg/kg of body weight) and streptomycin 
(20 mg/kg of body weight) for five days. In group B, participants applied cicalfate+ cream topically 
twice a day. Group C served as a control group and did not receive any treatment. On the 3rd, 7th, 
and 14th days after wounding, the fifteen male adult rabbits that were chosen for the morphological 
investigation were separated into three subgroups of five. All groups showed different rates of 
epidermal re- and de-generation, although the one using Cicalfate+ cream showed the fastest skin 
wound healing progress, according to the morphological results. 
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Introduction 

The first stage in learning is to evaluate the nonfiction on the typical on which to achieve the 
research. When a study is done on the suitable creatures, the data obtained must estimate what can 
be probable in human actualities [1]. Traditional experimental uses of rabbits include antibody 
manufacturing, the development of new surgical techniques, and the study of medication toxicity 
and physiology [2]. 

Various ecosystems across the world are home to rabbits, a group of tiny mammals that 
belong to the family Leporidae and the order Lagomorpha [3, 4]. Physical damage disrupts the 
natural continuity or integrity of an organ, part, or system in the body [5]. From a pathophysiologic 
perspective, the epithelial barrier can be breached by mechanical, chemical, or biological processes, 
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which in turn activate a biological cascade that constitutes wound healing [6, 7]. After injecting 
several antibacterial drugs into rats, researchers looked at how they affected the healing process. An 
elongated incised and sutured healing skin wound's tensile strength was used as a measure of healing 
[8]. One such alternative to antibiotics for the treatment and prevention of certain diseases is 
postbiotics, which are produced by metabolites of Lactobacillus species [9]. Probiotics produce 
soluble chemicals and metabolites that offer physiological benefits for persons who have not been 
tested or investigated, which is known as postbiotics [10, 11]. A cicalfate+ cream, which is a 
restorative, repairing, protective cream this product is a part of the ongoing quest for natural agents 
that might modulate immune response. This cream was designed to speed up the skin's recovery 
fourfold. It contains a variety of beneficial ingredients, including copper sulfate and zinc sulfate, 
which act as physical antibacterial; zinc oxide acts as a protectant; Avene thermal spring water has 
calming, anti-irritant, and anti-inflammatory properties; and finally, a biotechnological extraction of 
the revolutionary bacteria Aquaphilus dolomiae, which is found exclusively in Avene thermal spring 
water, has resulted in a new postbiotic called C+ Restore finally this cream for its composition makes 
skin recovery four times faster [12]. One billion microorganisms per square centimeter connect to 
the human body through the skin [13]. According to popular belief, the cutaneous microbiome plays 
a role in immune-mediated homeostasis maintenance [14, 15]. Similar changes in the skin 
microbiome, which cause pathogenic bacterial overgrowth due to stimuli inside and outside the body, 
can cause inflammatory and infectious skin diseases [16, 17, 18, 19]. 

Materials and Methods 
Experimental Animals 
  This study employed 45 mature male rabbits, divided to three groups of 15 from each group, ranging 
in weight from 1.3 to 1.8 kg. Animals were housed in individual cages at the Veterinary Medicine 
College of University of Kerbala and maintained under conventional hygienic circumstances over 
the duration of the experiment. These settings included a controlled atmosphere, food, and handling. 

Procedure 
In the six to twelve hours leading up to surgery, the mice were not given food or water. 

Collective anesthesia was established with diazepam as a preanesthetic in a dose of 1 mg/kg b.w. 
after shaving and washing the dorsal-back region of the area. ten minutes later. A dosage of 5 mg/kg 
body weight of xylazine hydrochloride was administered to the animals to put them to sleep. 
Together with 35 mg of ketamine hydrochloride per kilogram of body weight. they were all given 
intramuscularly [20]. The rabbits were prepared for aseptic surgery by placing them in ventral 
recumbency and preparing their dorsal surface, or back. The animals were all created a full-thickness 
skin wounds of 2.5×2.5 cm as a square in the dorsal back area (fig.1). There were three groups of 
rabbits used in the experiment: one group got an intramuscular injection of (penicillin-streptomycin) 
once a day for five days, with probenecid and streptomycin added at doses of 25 mg/kg and 20 
mg/kg, respectively [21]; another group got cicalfate+ cream applied topically twice a day for 
fourteen days, and the control group got no treatment at all. With its postbiotic composition of (C+ 
Restore 1% postbiotic, copper sulfate 0.2%, zinc sulfate 0.1%, zinc oxide 4%, and Avene thermal 
water 45%), cicalfate+ cream can heal wounds, soothe irritated skin, and reduce inflammation. In 
this investigation, a complete clinical examination was performed on each rabbit every two days 
during the experiment. To ensure that the wound boundaries were checked, digital cameras were 
used to take pictures of all wounds. A picture was taken after the region was carefully shaven to get 
a clearer picture of the granulation tissue and the epithelization area, and the scab was scraped gently. 
The wound borders, wound length and width, were all measured using the digital caliper to follow 
wound healing progress, on the third, seventh, and fourteenth days, we measured the length and 
width of each group's wounds and photographed them. 
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Results: 
The effects of present study showed that changes in medical declaration of wounds seem like 

really that the group (B) were displayed rapidly declined in wound dimension (length and width) 
through the current study more than other groups, and this decrease in wound size was to a less 
degree in group (A) and lesser in wound of group (C) (table 1). 
  The change was started at 3rd day in control and treated groups, which became clear at day 14th, 
especially in group (B) in both length and width of wound (table 1) due to its properties which acts 
as a repair cream with anti-inflammatory, soothing anti-irritant effects. In addition, the wound size 
of each group observed a decrease in the same group from 3rd day until 14th days (table 2, 3 and 4). 
The indistinct variances seemed in overall wound healing among treated & controlled wounds mostly 
at the completion of the study (fig.4,7 and 10). The morphological assessment exposed that the 
amount of wound reduction (closer) in group (A) found a significant difference (P≤0.05) in wound 
length and width in 3rd, 7th and 14th days respectively (table 2) (fig.2,3 and 4), while in group (B) 
there was a significant difference (P≤0.05) in 3rd and 7th days for length of wound and a significant 
difference (P≤0.05) in 3rd, 7th and 14th days for width of wound respectively (table 3) (fig.5,6 and 7), 
and in group (C) also there was a significant difference (P≤0.05) in 3rd, 7th and 14th days for both 
length and width of wounds respectively (table 4) (fig.5,9 and 10). On other hand the contraction 
zone or margin of wound more clear in group (B) than other groups and this believed to the activity 
of wound to heal due to the fibers and epithelia proliferation at this margin (fig.5 and 6). Our results 
revealed there was hyperemia at the end of this study in group (A) more than other groups (fig.4). 

 
Fig.1 Grossly the area of full thickness wound were created in dorsal back region

 
Fig.2 Morphologically, skin wound of group (A), 3rd day. 
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Fig.3 Morphologically skin wound of group (A), 7th day. 

 
Fig.4 Morphologically skin wound of group (A), 14th day. 

 
Fig.5 Morphologically skin wound of group (B), 3rd day. 
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Fig.6 Morphologically skin wound of group (B), 7th day. 

 
Fig.7 Morphologically skin wound of group (B), 14th day. 

 
Fig.8 Morphologically skin wound of group (C), 3rd day. 
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Fig.9 Morphologically skin wound of group (C), 7th day. 

 
Fig.10 Morphological skin wound of group (C), 14th day. 

Table (1) Length and width of wounds of groups (A, B and C) in 3rd, 7th and 14th days. 

Wound 
dimensions Day 

Penicillin-streptomycin  
 (Group A) (unit mm) Mean 

± SE 

Cicalfate+ cream  
(Group B) (unit 

mm)  
Mean ± SE 

Control  
(Group C) (unit 

mm)  
Mean ± SE 

P 
value 

Length 3 days 24.17 ± 0.14 
A 

23.03 ± 0.12 
a 

22.57 ± 0.09 
B 

0.016 

Length 7 days 21.26 ± 0.09 
A 

23.02 ± 0.22 
a 

21.54 ± 0.06 
A 

0.064 

Length 14 
days 

17.61 ± 0.19 
B 

9.16 ± 0.06 
c 

19.76 ± 0.08 
A 

0.023 

Width 3 days 22.08 ± 0.17 
A 

21.43 ± 0.17 
a 

21.73 ± 0.15 
A 

0.075 

Width 7 days 21.35 ± 0.13 
A 

22.09 ± 0.34 
a 

21.47 ± 0.15 
A 

0.058 

Width 14 
days 

13.68 ± 1.35 
B 

9.14 ± 0.10 
c 

19.45 ± 0.19 
A 

0.014 
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Table (2) Length and width of wounds of group (A) in 3rd, 7th and 14th days. 

Treatment Wound 
dimensions Day 

Measurements 
Mean ± SE 
(unit mm) 

Tukey 
pairwise 

P 
value 

Penicillin-streptomycin (Group 
A) Length 3 days 24.17 ± 0.14 A 

0.023 Penicillin-streptomycin 
(Group A) Length 7 days 21.26 ± 0.09 B 

Penicillin-streptomycin 
(Group A) Length 14 

days 17.61 ± 0.19 C 

Penicillin-streptomycin 
(Group A) Width 3 days 22.08 ± 0.17 A 

0.014 Penicillin-streptomycin 
(Group A) Width 7 days 21.35 ± 0.13 B 

Penicillin-streptomycin 
(Group A) Width 14 

days 13.68 ± 1.35 C 

 
Table (3) Length and width of wounds of group (B) in 3rd, 7th and 14th days. 

Treatment Wound dimensions  Day 
Measurement 

Mean ± SE 
(unit mm) 

Tukey pairwise P value 

Cicalfate+ cream  
(Group B) Length 3 days 23.03 ± 0.12 A 

0.048 Cicalfate+ cream  
(Group B) Length 7 days 23.02 ± 0.22 A 

Cicalfate+ cream  
(Group B) Length 14 days 9.16 ± 0.06 B 

Cicalfate+ cream  
(Group B) Width 3 days 21.43 ± 0.17 A 

0.033 Cicalfate+ cream  
(Group B) Width 7 days 22.09 ± 0.34 B 

Cicalfate+ cream  
(Group B) Width 14 days 9.14 ± 0.10 C 
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Table (4) Length and width of wounds of group (C) in 3rd, 7th and 14th days. 

Treatment Wound 
dimensions  Day 

Measurements 
Mean ± SE 
(unit mm) 

Tukey 
pairwise P value 

Control  
(Group C) Length 3 days 22.57 ± 0.09 A 

0.025 Control  
(Group C) Length 7 days 21.54 ± 0.06 B 

Control  
(Group C) Length 14 days 19.76 ± 0.08 C 

Control  
(Group C) Width 3 days 21.73 ± 0.15 A 

0.017 Control  
(Group C) Width 7 days 21.47 ± 0.15 B 

Control  
(Group C) Width 14 days 19.45 ± 0.19 C 

Discussion 
Wound healing is a complicated and dynamic biological process initiated in response to the 
disruption of the epithelial barrier caused by physical, chemical or biological factors [22] [23]. 

This study set out to examine the effects of antibiotics and postbiotics on rabbits' ability to 
heal full-thickness cutaneous wounds and good re-epithelialization. The results showed that, while 
the effects of each group were not identical, the treated groups showed a marked improvement in 
wound healing compared to the control group, with a marked decrease in incidence and an increase 
in epithelization. Based on the clinical observations and gross measurements of the wounds in this 
study, it appears that inflammation in progress quickly in individually the control and treatment 
groups. However, the postbiotic group (group B) in the treated group progressed more rapidly than 
the control group due to the pronounced action of the cicalfate+ cream that containing C+ restore, 
zinc sulfate, and thermal spring water. This finding extends to the previous research [24]. Who 
observed that zinc plays a role in wound healing as an activator and cofactor for many 
metalloenzymes that are involved in cell proliferation, growth and membrane repair, I also agreed 
with [25] their work established the significance of zinc levels in patients' wound healing processes. 
Also [26] suggested the zinc in topical treatment for Auto debridement, anti-infective action, and 
epithelialization were all found to be benefits of topical zinc treatment. In contrast, they found that 
zinc oxide in paste bandages reduced inflammation around ulcers and helped to keep them from 
spreading. 

Through encouraging re-epithelialization and fiber re-deposition in the dermis, [27] found that 
apigenin cream which is a postbiotic cream, significantly improved wound healing on the 4th and 
7th days compared to the other groups. But [28] in wild rabbits given an oral postbiotic, researchers 
found no discernible change in any of these bodily processes, serological reactions, or other metrics; 
nevertheless, they did find some intriguing alterations and modulation of the immunological 
response. 
Consistent with previous research showing significant differences in wound healing when using 
thermal water, the present study demonstrated that group B exhibited significantly more re-
epithelialization and the fibrous zone were more effective than other groups. This was attributed to 
the constituents of [29] who observed that was statistically significant wound healing differences 
used thermal water which had an effective role in wound healing. 
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Based on the morphological aspect of the wounds in all groups, there was no inflammation. 
In group A, there was hyperemia, in group B, it was nearly normal skin with hyperemia, and in group 
C, the wounds were wide and pale without end closure. As a result of this study and the results of 
the previous one [30] it was assumed that a combination of penicillin or ampicillin and curcumin 
may have a racing action without inflammatory reactions. In addition, I concur with [31] who 
claimed that applying an apigenin cream topically reduced changes to the stratum corneum and the 
skin's surface. 

The clinical follow-up demonstrated that both the treatment and control groups' wounds 
shrank quickly throughout the trial. However, the clinical examination found that the treated groups, 
and the postbiotic group in particular, had a substantially higher percentage of wound contracture 
(closure) than the control group did throughout the observation period, and these differences 
persisted until day 14 after treatment. These results were in line with those of [32], which also 
showed that the postbiotic strain considerably reduced the skin wound size. It also belongs to the 
[33] that studied the effects of omega-3 on the healing of oral mucosal wounds in albino rats. 

Conclusions 
Cicalfate+ cream can be used for speeding up and improvement of cutaneous wounds healing 

more than antibiotics in rabbits. The healing in the treated groups appeared to be effective more than 
control group. 
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