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Abstract 

Background Peritoneal adhesion formation is an inevitable consequence of abnormal repair of the peritoneum fol-
lowing different peritoneal injuries of intra-abdominal operations with the subsequent morbidity that they represent. 
Vast efforts have been made to elucidate the cause and prevent the development of abdominal adhesions. The aim 
of our study is to compare the capability of colchicine versus diphenhydramine (DPH) and methylprednisolone (MP), 
and also prednisolone in adhesion prevention.

Methods Sixty-one male Wistar stock rats were divided into four groups. The first group attended as the control 
group. Groups 2, 3, and 4 received oral combination of MP + DPH solution (20 mg/kg), colchicine (0.02 mg/kg), and 
prednisolone (1 mg/ kg), respectively. Adhesion bands were induced by standardized abrasion of the peritoneum 
through a midline laparotomy. All rats were sacrificed on the  15th-day post medication administration and the sub-
jects underwent an exploratory laparotomy. The presence of adhesions was evaluated with the modified using Nair’s 
classification.

Results The proportion of the control group with substantial adhesion bands (73.3%) was significantly higher than 
that of the MP + DPH (13.3%), colchicine (33.3%), and prednisolone (31.3%) groups. There were significant differences 
between the scores of the control and the MP + DPH, colchicine, and prednisolone groups (P = 0.001, 0.028, and 
0.019, respectively). There was no statistically significant difference to favor colchicine against MP + DPH (P = 0.390) or 
MP + DPH against prednisolone (P = 0.394).

Conclusions Both colchicine and combination of DPH + MP prevented postoperative abdominal adhesions sepa-
rately in our study. However, the lowest adhesion formation rate was observed in the DPH + MP group, even lower 
than the prednisolone group.
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Background
Postoperative intraperitoneal adhesions virtually, can 
form after any trans-peritoneal operation ranging from 
minimal scarring of serosal surface to firm agglutina-
tion of nearly all structures [1–3]. Statistical analysis 
shows a high incidence rate of adhesions around 66% in 
patients with previous abdominal operations [4], which 
are a major clinical, social and economic concern [5, 6], 
as they may result in chronic pelvic pain [7], intestinal 
obstruction [8], female secondary infertility [9], and addi-
tional surgery to resolve such adhesion-related complica-
tions [10]. The recurrence rate of adhesions despite the 
conservative approaches or adhesion lysis treatments is 
still high. For instance, the recurrence rate in intestinal 
obstruction is as high as 53% [11]. Therefore, intraperito-
neal adhesions are associated with increased postopera-
tive clinical complications, economic costs and workload. 
This significant morbidity and mortality warrant the con-
cern of anti-adhesion strategies.

The significant accumulative rate of clinical and finan-
cial evidence on adhesion-related health burdens has 
made researchers come up with various therapeutic strat-
egies intended to prevent postoperative adhesion forma-
tion. Several mechanisms have been defined for adhesion 
development, so administering agents to interfere with 
the pathogenic pathways of adhesion formation can be 
an effective treatment for reducing adhesion formation 
after surgery. One of the most recognized mechanism 
for post-surgical adhesion formation is the one related 
to histamine discharge [12], and it has been documented 
that intestinal mast cells are responsible for releasing a 
large number of inflammatory mediators, including his-
tamine [13]. Systemically applied antihistamines have 
been reported to prevent development of adhesion by 
reducing vasodilatation, the permeability of blood vessels 
and prevent the outflow of fibrinogen [14, 15]. Moreover, 
corticosteroids have also been stated to have the similar 
effect on decreasing vascular permeability by inhibiting 
cell proliferation and collagen synthesis as their anti-
inflammatory trait [16, 17]. The anti-adhesion effect of 
antihistamines has been proposed; however, the litera-
ture does not contain a sufficient number of studies on 
the subject.

Colchicine, is an ancient drug generally used to treat 
acute gout attacks and familial Mediterranean fever [18]. 
Recently, colchicine has been proven to be effective in 
idiopathic pulmonary fibrosis, actinic keratosis, reduc-
ing intraarticular adhesion following knee surgery and 
cystic fibrosis due to its strong anti-inflammatory and 
anti-fibrotic effects [19–22]. Potential anti-inflammatory 
activities include, inhibition of histamine release by mast 
cells, suppression of pro-collagen synthesis, and promo-
tion of collagenase [23]. In line with our intention, we 

hypothesized using oral colchicine, a unique anti-inflam-
matory alkaloid drug, for its histamine release inhibition 
traits secreted from mast cells, and administration of the 
anti-histamine drug diphenhydramine (DPH), which sta-
bilizes mast cells from degranulation during the initial 
stages of inflammation [14].

We have previously demonstrated the effectiveness of 
macrolides (sirolimus) and prednisolone in preventing 
intra-abdominal adhesion formations [24]. Based on our 
hypothesis and evidence available in the literature, we 
designed this study to evaluate and compare the effects of 
DPH and methylprednisolone (MP), and also colchicine 
in the prevention of abdominal adhesion.

Methods
The study protocol was a randomized, and experimen-
tal animal study and conducted in accordance with the 
principles of the guideline of the Ministry of Health 
and Education of Medicine of Iran for the care and use 
of laboratory animals at the Center of Comparative and 
Experimental Medicine, Shiraz University of Medical Sci-
ences, Shiraz, Iran, with ethical approval from the Insti-
tutional Animal Care and Use Committee of Research 
Center of Shiraz University of Medical Sciences(Ethical 
code: IR.SUMS.MED.REC.1384.S2719). The sample size 
was assigned based on previous studies, with assessing 
the risk of drop-out risk and along with the minimum 
requirement to attain reliable results [25–27].

This study is based on three consecutive steps: first, 
the induction of adhesions by standardized abrasion of 
the peritoneum through a midline laparotomy [28], fol-
lowing the assessment of morbidity and mortality rates 
of different solutions, and eventually, testing the ability 
of the exact gavage solutions to prevent adhesions. 
Sixty-one male Wistar stock rats were employed, 
weighing 200 ± 20 g each. Animals were kept under 
standard laboratory conditions in similar metal shelves 
with 55 ± 5% relative humidity, a 12/12-h light/dark 
cycle, and 22∘ C ± 2֯c temperature. They were fed a 
standard laboratory diet with free access to food and 
water. The rats were randomly assigned to four groups 
based on simple randomization method. Group A con-
sists of 15 rats that were maintained as control, receiv-
ing no treatment. In group B, a combination of 
methylprednisolone and diphenhydramine (MP + DPH) 
solution (Iranhormone factory, Iran) with a concentra-
tion of 20 mg/kg was administered; Group C received 
colchicine (Modacine, Modava, Iran) dissolved in dis-
tilled water at a concentration of 0.02 mg/kg/day was 
administered; and in group D 1 mg/ kg oral predniso-
lone (as 5 mg tablets made by Iranhormone factory, 
Iran) daily in the morning using long metal gavage for 
an experimental period of two weeks plus a single dose 
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of the medications two hours preoperatively. The dos-
age of medications was based on that of human sub-
jects and also similar to previous studies [15, 24, 
29–31].

At the end of the 15th-day post-operation, after prep. 
and drep. with antiseptic solution, containing povidone-
iodine and 70% alcohol, all rats were decapitated swiftly. 
A midline xipho-pubic laparotomy was then performed, 
using sterile techniques, as in similar studies [1, 4, 9].

Adhesions were qualitatively scored blindly by an inde-
pendent surgeon who was not informed of the subjects’ 
study groups. The adhesions were evaluated according 
to the widely used score systems of Nair classification 
[32]. The degree of adhesion was scored as follows: grade 
0, complete absence of adhesions; grade1, single-band 
of adhesions, between viscera or from one viscus to the 
abdominal wall; grade 2, two bands, either between vis-
cera or from viscera to abdominal wall; grade 3, More 
than two bands, between viscera, or viscera to the 
abdominal wall, or whole intestines form a mass with-
out adherence to the abdominal wall; grade 4, Viscera 
is directly adherent to the abdominal wall, irrespective 
of the number and extent of adhesive bands. Based on 
Nair’s classification, adhesions were also classified into 
two subgroups: insubstantial adhesions (grade 0, 1) and 
substantial adhesions (grade 2–4).

The subject’s data were entered into SPSS version 23 
(IBM, United States). The count and percentage were 

calculated for qualitative variables. The Fisher’s exact 
test or Chi-square test was used to compare the results 
among groups. Differences were defined significant as 
P < 0.05.

Results
At the end of the 14-day post-operation period, no mor-
talities were observed among the groups, and no healing 
problems such as infection and delayed wound closure 
occurred in any group. The results are illustrated in 
Fig.  1. The MP + DPH group demonstrated the highest 
rate of subjects without adhesion (73.3%), followed by 
the colchicine group (60.0%) and the prednisolone group 
(50.0%). All subjects in the control group developed 
adhesion.

Based on Fisher’s exact test, there was a significant dif-
ference among the groups in our study (P < 0.001). As 
demonstrated in Table 1., all three groups of MP + DPH, 
prednisolone, and colchicine had a significant difference 
with the control group. The majority of subjects in the 
control group developed a grade IV adhesion (53.3%), 
while in the treatment groups, the majority had a grade 0 
adhesion. However, there was no significant difference in 
the intergroup evaluation of the treatment groups.

When categorizing adhesion grades based on their 
degree, there was a statistically significant difference 
among the groups (P = 0.006). All treatment groups 
had significantly lower rates of substantial adhesion 

Fig. 1 Adhesion grading among rats based on the treatment groups
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compared to the control group (Table 1.). The MPH + DP 
group demonstrates lower rates of substantial adhesion 
compared to the prednisolone (13.3 vs. 31.3%; P = 0.394) 
and the colchicine (13.3 vs. 33.3; P = 0.390) groups, while 
the colchicine group also was particularly similar to the 
prednisolone group (31.3 vs. 33.3%; P = 1.000). However, 
there was no significant difference among the treatment 
groups.

Discussion
We compared the possible synergistic effect of MP as an 
intermediate-acting, synthetic glucocorticoid [33] plus 
DPH as a widely used antihistamine [34] in preventing 
experimentally induced peritoneal adhesions in rats along 
with assessing the efficacy of colchicine, a drug with anti-
inflammatory properties [18]. Our experimental data in 
an animal model has suggested that a combination of MP 
and DPH has the potential to be efficacious in prevent-
ing peritoneal adhesion formation by 60% compared to 
the control group. The present study also provides data to 
compare the individual effect of systemic administration 
of prednisolone as a corticosteroid, which resulted in a 
lower rate of 42% compared to the control group. We also 
confirmed that oral administration of colchicine led to a 
significant lower rates of postoperative adhesion forma-
tion of 40% compared to the control group.

Studies have introduced several mechanisms for adhe-
sion development, but the one related to histamine 
discharge is known to be one of the chief suspects of 
pathogenic adhesion formation cascade [14]. Histologi-
cally, the greater omentum is composed of a connective 
framework carrying vessels and featuring mesothelial 
spaces surrounded by two layers of flat mesothelial cells. 
The thicker areas of this ’organ’ contain macrophages, 
lymphocytes, plasma cells, and mast cells. [35] Injured 
peritoneal surfaces and the presence of ischemic lesions 
trigger the local release of histamine, thereby the disrup-
tion of stromal mast cells releases vasoactive substances 
such as histamines and kinins, increasing vascular per-
meability, which contributes to the collection of a fibrin-
rich exudate that covers the injured area, leading to the 
formation of adhesions [15, 16, 36]. A mainstay of ther-
apy is mast cell-stabilizing drugs; therefore, a burst of 
corticosteroids in addition to antihistamines could be 
beneficial [37, 38]. It was also found in our study that 
when the two agents were used together (MP + DPH), 
they prevented peritoneal adhesions score even more 
significantly compared to the control group; however, 
the differences between administration of singular cor-
ticosteroid (prednisolone) and the combination group 
(MP + DPH) was not considered significant statisti-
cally. The current paper provides proof of the princi-
ple that adhesion formation can be diminished by oral 

Table 1 Evaluation and comparison of the adhesion grading among the treatment groups in our study
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administration of potent well-studied corticosteroids like 
prednisolone; however, an important limitation of steroid 
use for adhesion prophylaxis is that these agents decrease 
wound healing and put anastomoses at risk. Moreover, 
other stated adverse events of corticosteroids, such as 
suppression of the pituitary-adrenal axis and immuno-
suppression, limit the clinical indications for corticoster-
oids as anti-adhesive agents in human patients [39–41].

According to our observations, the colchicine group 
also was particularly similar to the prednisolone group. 
However, despite the indicated adverse events of cor-
ticosteroids, there are limited and rare potential side 
effects of colchicine in prolonged high dosage adminis-
tration [42, 43]. The effect of colchicine and related sub-
stances on mast cells was initiated by Padawer et al. [44].
He described the idea that mast cells prominently consist 
of microtubules and microfilaments. Drugs that interfere 
with microtubules, such as colchicine, have a powerful 
effect on inhibition of proposed microtubules that were 
involved in cell secretion, such as histamine release from 
mast cells [42, 45].Subsequently, colchicine dampens the 
effects of mast cells. Our observations are entirely con-
sistent with his description; the reduction in the number 
of rats affected by extensive adhesions was significant 
compared to the control group when colchicine was 
administered through oral gavage to rats. Clinically, col-
chicine is a drug that is safely used in men that have been 
in continuous use for more than 3000 years [18, 46]. Pre-
scription of colchicine in patients with normal renal and 
hepatic function is usually safe; however, gastrointestinal 
discomfort such as diarrhea, vomiting, and abdominal 
cramps may occur in most patients for 24 h [18, 47], and 
reported untoward reactions to colchicine are rare, simi-
lar to our investigation, no unpleasant reactions of col-
chicine were observed during the postoperative period of 
the experiment.

Previously, Dargenio et  al. [48], and Granat et  al. [39] 
compared the effect of colchicine and dexamethasone in 
the prevention of adhesions, dispensing the colchicine 
intramuscularly or intraperitoneally, whereas we admin-
istered it orally. They demonstrated that colchicine con-
ceded better outcomes compared to dexamethasone; 
however, it provided better results when mixed with 
dexamethasone. Bokeriya et al. [49] investigated the anti-
inflammatory effects of colchicine used in biodegradable 
films based on gelatin to prevent adhesion development 
in the postoperative pericarditis rabbits model. Sig-
nificant reduction of the severity of pericardial adhe-
sions and improved visibility of coronary arteries were 
detected. Rojkind and Kershenobich [50] used colchicine 
to prevent fibrosis in liver cirrhotic patients and demon-
strated the colchicine as a collagen synthesis inhibitor, 
anti-proliferative, and fibrosis-modulator [51]. Related 

to our study, Yıldız et al. [52] experimented on rats con-
suming oral colchicine at a dose of 50 mcg/kg/day. They 
observed a significant difference among the adhesion 
scores of the orally given colchicine group, both macro-
scopically and microscopically. In our study, colchicine 
was administered orally at a dose of 0.02 mg/kg/day and 
significantly reduced the intensity of adhesion formation 
in the peritoneal cavity, however, without reaching a sta-
tistically significant difference in comparison with the 
MP + DPH group (P = 0.390).

Limitations
Admittedly, among the limitations of the currently 
employed model is that this study looks at a solitary point 
in time for determining the adhesion promotion or inhi-
bition of these products, and two weeks were chosen for 
the evaluation of adhesion during an early postopera-
tive period which might not correlate with the degree of 
adhesion formation that proceeds after longer intervals. 
However, this appears to be a standard timeframe for 
evaluating adhesions in animal care and the limitations 
of the model we used [53]. Therefore, further studies are 
demanded to investigate the influence of colchicine, the 
combination of (MP + DPH) and prednisolone on adhe-
sion formation at later stages associated with clinical 
practice. Also, the systemic adverse effects of the stud-
ied drugs should be evaluated, and their consequences 
should be considered alongside their adhesion prevention 
nature. Furthermore, colchicine was only available in oral 
form in our country. However, our preliminary results 
may encourage further investigations to test the anti-
adhesion effect of colchicine in varying doses via different 
routes of administration. Besides, it should be mentioned 
that should that we evaluated the effect of these medi-
cations on only on male rats, since it remains unclear 
whether or not one gender is more prone to develop 
adhesions. We expect not to identify any significant dif-
ferences on gender in our study, therefore we conducted 
our study with male wistar stock rats, as it was available 
at the time of our study. Additionally, further studies in 
human subjects as a more convenient and relatively safe 
mode of systemic therapy in the prevention of postopera-
tive formation of peritoneal adhesion are needed to con-
firm the efficacy of these agents. Moreover, although we 
demonstrated the efficacy of MP + DPH, further studies 
focusing on the solus use of DPH in preventing abdomi-
nal adhesion are required. Certainly, the ultimate effect 
on postoperative adhesions could be different than seen 
here. Finally, the cytokine and chemokines network sys-
tem and related and its’ direct role in the pathogenesis of 
adhesion formation were not assessed in our study, which 
warrants further molecular and immunocytological stud-
ies in this regard.
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Conclusions
In conclusion, the most substantial intra-abdominal 
adhesion prevention the in the MP + DPH treated group, 
while colchicine also demonstrated relatively similar pre-
ventive properties as the prednisolone group. Therefore, 
although corticosteroids have demonstrated satisfactory 
intra-abdominal adhesion preventive properties, the 
combination with DPH can enhance their effects and can 
be proposed as an adds-on therapy, especially in high-
risk patients. Furthermore, we believe that colchicine can 
be an excellent anti-adhesive agent taking its ease of use, 
suitable for safe, long-term use, and effectiveness into 
account. Nevertheless, further detailed experimental and 
clinical studies are needed to perform an extensive analy-
sis of the effects of these anti-adhesive agents in the pre-
vention of adhesions.

Abbreviations
DPH  Diphenhydramine
MP  Methylprednisolone

Acknowledgements
The present article was extracted from the thesis written by Behzad Alizadeh 
and was financially supported by Shiraz University of Medical Sciences.

Authors’ contributions
S.A.M and A.H. designed the study. B.A. collected the data. K.K and N.T. 
performed the surgical procedures. R.S analyzed the data. R.N. drafted the 
manuscript. R.N, R.S., and A.S. revised the manuscript. All authors proof read 
the final version of the manuscript. The author(s) read and approved the final 
manuscript.

Funding
No external funding was received for this project.

Availability of data and materials
All data regarding this study has been reported in the manuscript. Please 
contact the corresponding author if interested in any further information.

Declarations

Ethics approval and consent to participate
All experimental protocols were approved by the Institutional Animal Care 
and the Ethics Committee of the Shiraz University of Medical Science (Ethical 
code: IR.SUMS.MED.REC.1384.S2719). Also, the study was carried out in compli-
ance in accordance with the relevant guidelines and regulations and the 
Declaration of Helsinki, and also the ARRIVE guidelines.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Shiraz Transplant Center, Abu Ali Sina Hospital, Shiraz University of Medical 
Sciences, Shiraz, Iran. 2 Department of Surgery, Shiraz University of Medical 
Sciences, Shiraz, Iran. 3 Thoracic and Vascular Surgery Research Center, Shiraz 
University of Medical Science, Shiraz, Iran. 4 Student Research Committee, 
School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran. 5 School 
of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran. 6 Stem Cells 
Technology Research Center, Shiraz University of Medical Sciences, Shiraz, Iran. 
7 Pharmacology Department, Shiraz University of Medical Sciences, Shiraz, Iran. 

Received: 31 October 2022   Accepted: 31 March 2023

References
 1. Atta HM. Prevention of peritoneal adhesions: a promising role for gene 

therapy. World J Gastroenterol: WJG. 2011;17(46):5049.
 2. Dizerega GS, Cortese S, Rodgers KE, Block KM, Falcone SJ, Juarez TG, Berg 

R. A modern biomaterial for adhesion prevention. J Biomed Mater Res B 
Appl Biomater. 2007;81(1):239–50.

 3. Rajab T, Wauschkuhn C, Smaxwil L, Kraemer B, Wallwiener M, Wallwiener 
C. An improved model for the induction of experimental adhesions. J 
Invest Surg. 2010;23(1):35–9.

 4. Okabayashi K, Ashrafian H, Zacharakis E, Hasegawa H, Kitagawa Y, Athana-
siou T, Darzi A. Adhesions after abdominal surgery: a systematic review of 
the incidence, distribution and severity. Surg Today. 2014;44:405–20.

 5. ten Broek RP, Strik C, Issa Y, Bleichrodt RP, van Goor H. Adhesiolysis-related 
morbidity in abdominal surgery. Ann Surg. 2013;258(1):98–106.

 6. Wilson MS, Menzies D, Knight A, Crowe A. Demonstrating the clinical 
and cost effectiveness of adhesion reduction strategies. Colorectal Dis. 
2002;4(5):355–60.

 7. Nian L, Yang D-H, Zhang J, Zhao H, Zhu C-F, Dong M-F, Ai Y. Analysis of 
the clinical efficacy of laparoscopy and hysteroscopy in the treatment of 
tubal-factor infertility. Front Med. 2021;8: 712222.

 8. Behman R, Nathens AB, Mason S, Byrne JP, Hong NL, Pechlivanoglou 
P, Karanicolas P. Association of surgical intervention for adhesive 
small-bowel obstruction with the risk of recurrence. JAMA Surg. 
2019;154(5):413–20.

 9. Barbieri RL: Female infertility. In: Yen and Jaffe’s reproductive endocrinol-
ogy. edn.: Elsevier; 2019: 556–581. e557.

 10. Ellis H, Moran BJ, Thompson JN, Parker MC, Wilson MS, Menzies D, 
McGuire A, Lower AM, Hawthorn RJ, O’Brien F. Adhesion-related hospital 
readmissions after abdominal and pelvic surgery: a retrospective cohort 
study. The Lancet. 1999;353(9163):1476–80.

 11. Vrijland W, Jeekel J, Van Geldorp H, Swank D, Bonjer H. Abdominal adhe-
sions: intestinal obstruction, pain, and infertility. Surg Endosc Other Interv 
Tech. 2003;17:1017–22.

 12. Wittman D, Walker A, Condon R: Peritonitis and intraabdominal infection. 
Principles of Surgery(Edited by: Schwartz SI) McGraw-Hill, Inc New York 
1994, 1476.

 13. Ramos BF, Qureshi R, Olsen KM, Jakschik BA. The importance of mast cells 
for the neutrophil influx in immune complex-induced peritonitis in mice. 
J Immunol (Baltimore, Md: 1950). 1990;145(6):1868–73.

 14. Avsar AF, Avsar FM, Sahin M, Topaloglu S, Vatansev H, Belviranli M. 
Diphenhydramine and hyaluronic acid derivatives reduce adnexal 
adhesions and prevent tubal obstructions in rats. European Journal of 
Obstetrics & Gynecology and Reproductive Biology. 2003;106(1):50–4.

 15. Avsar FM, Sahin M, Aksoy F, Avsar AF, Aköz M, Hengirmen S, Bilici 
S. Effects of diphenhydramine HCl and methylprednisolone in the 
prevention of abdominal adhesions. The American journal of surgery. 
2001;181(6):512–5.

 16. Alpay Z, Saed GM, Diamond MP: Postoperative adhesions: from formation 
to prevention. In: Seminars in reproductive Medicine: 2008: © Thieme 
Medical Publishers; 2008: 313–321.

 17. Pados G, Venetis C, Almaloglou K, Tarlatzis B. Prevention of intra-perito-
neal adhesions in gynaecological surgery: theory and evidence. Reprod 
Biomed Online. 2010;21(3):290–303.

 18. Molad Y. Update on colchicine and its mechanism of action. Curr Rheu-
matol Rep. 2002;4(3):252–6.

 19. Niel E, Scherrmann J-M. Colchicine today. Joint Bone Spine. 
2006;73(6):672–8.

 20. Ozdemir O, Calisaneller T, Sonmez E, Kiyici H, Caner H, Altinors N. Topical 
use of colchicine to prevent spinal epidural fibrosis in rats. Neurol Res. 
2010;32(10):1117–20.

 21. Sardana K, Sinha S, Sachdeva S. Colchicine in dermatology: rediscovering 
an old drug with novel uses. Indian Dermatol Online J. 2020;11(5):693.

 22. Sun Y, Liang Y, Hu J, Wang J, Wang D, Li X, Yan L. Reduction of intraarticular 
adhesion by topical application of colchicine following knee surgery in 
rabbits. Sci Rep. 2014;4(1):6405.



Page 7 of 7Malekhosseini et al. BMC Surgery           (2023) 23:79  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 23. Slobodnick A, Shah B, Pillinger MH, Krasnokutsky S. Colchicine: old and 
new. Am J Med. 2015;128(5):461–70.

 24. Kazemi K, Hosseinzadeh A, Shahriarirad R, Nikeghbalian S, Kamran H, 
Hosseinpour P, Tanideh N, Jamshidi K. Comparison of oral sirolimus, pred-
nisolone, and combination of both in experimentally induced peritoneal 
adhesion. J Surg Res. 2022;276:168–73.

 25. Assayed ME. Radioprotective effects of black seed (Nigella sativa) oil 
against hemopoietic damage and immunosuppression in gamma-irradi-
ated rats. Immunopharmacol Immunotoxicol. 2010;32(2):284–96.

 26. Abo-Ghanema II, El-Nasharty M, El-Far A, Ghonium HA. Effect of ginger 
and L-carnitine on the reproductive performance of male rats. World 
Acad Sci Eng Technol. 2012;64:980–6.

 27. Javaherzadeh M, Shekarchizadeh A, Kafaei M, Mirafshrieh A, Mosaffa N, 
Sabet B. Effects of intraperitoneal administration of simvastatin in preven-
tion of postoperative intra-abdominal adhesion formation in animal 
model of rat. Bulletin of Emergency & Trauma. 2016;4(3):156.

 28. Bertram P, Tietze L, Hoopmann M, Treutner K, Mittermayer C, Schumpelick 
V. Intraperitoneal transplantation of isologous mesothelial cells for pre-
vention of adhesions. Eur J Surg. 1999;165(7):705–9.

 29. Prednisone[Internet]. Drug information. In: UpToDate, 16 July 2022.
 30. Shapiro I, Granat M, Sharf M. The effect of intraperitoneal colchicine 

on the formation of peritoneal adhesions in the rat. Arch Gynecol. 
1982;231:227–33.

 31. Sicari V, Zabbo CP: Diphenhydramine. In: StatPearls [Internet]. edn.: Stat-
Pearls Publishing; 2021.

 32. Nair SK, Bhat IK, Aurora AL. Role of proteolytic enzyme in the pre-
vention of postoperative intraperitoneal adhesions. Arch Surg. 
1974;108(6):849–53.

 33. Ocejo A CR: Methylprednisolone. 2021.
 34. Berninger JP, Du B, Connors KA, Eytcheson SA, Kolkmeier MA, Prosser 

KN, Valenti TW Jr, Chambliss CK, Brooks BW. Effects of the antihistamine 
diphenhydramine on selected aquatic organisms. Environ Toxicol Chem. 
2011;30(9):2065–72.

 35. Michailova KN, Usunoff KG: Serosal membranes (Pleura, Pericardium, Peri-
toneum): normal structure, development and experimental pathology. 
2006.

 36. Gazzaniga AB, James JM, Shobe JB, Oppenheim EB. Prevention of 
peritoneal adhesions in the rat: the effects of dexamethasone, meth-
ylprednisolone, promethazine, and human fibrinolysin. Arch Surg. 
1975;110(4):429–32.

 37. Du K, Qing H, Zheng M, Wang X, Zhang L. Intranasal antihistamine is 
superior to oral H1 antihistamine as an add-on therapy to intranasal 
corticosteroid for treating allergic rhinitis. Ann Allergy Asthma Immunol. 
2020;125(5):589-596 e583.

 38. Kari O, Saari KM. Updates in the treatment of ocular allergies. J Asthma 
Allergy. 2010;3:149–58.

 39. Granat M, Tur-Kaspa I, Zylber-Katz E, Schenker JG. Reduction of peritoneal 
adhesion formation by colchicine: a comparative study in the rat. Fertil 
Steril. 1983;40(3):369–72.

 40. Harris WJ, Daniell JF. Use of corticosteroids as an adjuvant in terminal 
salpingostomy. Fertil Steril. 1983;40(6):785–9.

 41. Risberg B: Adhesions: preventive strategies. Eur J Surg 
Suppl 1997(577):32–39.

 42. Ben-Chetrit E, Bergmann S, Sood R. Mechanism of the anti-inflammatory 
effect of colchicine in rheumatic diseases: a possible new outlook 
through microarray analysis. Rheumatology. 2006;45(3):274–82.

 43. Ben-Chetrit E, Levy M: Colchicine: 1998 update. In: Seminars in arthritis 
and rheumatism: 1998: Elsevier; 1998: 48–59.

 44. Padawer J. Effect of colchicine and related substances on the morphol-
ogy of peritoneal mast cells. J Natl Cancer Inst. 1960;25(4):731–47.

 45. Gillespie E. LEVINE RJ, MALAWISTA SE: Histamine release from rat perito-
neal mast cells: inhibition by colchicine and potentiation by deuterium 
oxide. J Pharmacol Exp Ther. 1968;164(1):158–65.

 46. Hartung EF. History of the use of colchicum and related medica-
ments in gout: with suggestions for further research. Ann Rheum Dis. 
1954;13(3):190.

 47. Ahern M, Reid C, Gordon T, McCredle M, Brooks P, Jones M. Does colchi-
cine work? the results of the first controlled study in acute gout. Aust N Z 
J Med. 1987;17(3):301–4.

 48. Dargenio R, Cimino C, Ragusa G, Garcea N, Stella C. Pharmacological 
prevention of postoperative adhesions experimentally induced in the rat. 
Acta Eur Fertil. 1986;17(4):267–72.

 49. Bokeriya LA, Bokeriya OL, Sivtsev VS, Novikova SP, Salokhedinova RR, 
Nikolashina LN, et al. Experimental evaluation of biodegradable film 
compositions based on gelatin with colchicine. Bull Exp Biol Med. 
2016;161(3):414–8.

 50. Rojkind M, Kershenobich D. Effect of colchicine on collagen, albumin 
and transferrin synthesis by cirrhotic rat liver slices. Biochim Biophys Acta. 
1975;378(3):415–23.

 51. Terkeltaub RA, editor Colchicine update: 2008. Seminars in arthritis and 
rheumatism; 2009: Elsevier.

 52. Yildiz I, Koca YS, Emek AK, Gelen T. To investigate the effect of colchicine 
in prevention of adhesions caused by serosal damage in rats. Surg Res 
Pract. 2015;2015: 315325.

 53. Vediappan RS, Bennett C, Bassiouni A, Smith M, Finnie J, Trochsler M, et al. 
A novel rat model to test intra-abdominal anti-adhesive therapy. Front 
Surg. 2020;7:12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Comparison of the preventive effect of colchicine versus diphenhydramine, prednisolone, and a combination therapy on intraperitoneal adhesion bands: an experimental study in rats
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Results
	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


