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Abstract: The current study aimed to assess the modulation effect of 1% and 

2% topical nifedipine ointment on IL-6 and CRP during facial skin wound 

healing in rabbits. Materials and Methods: Nifedipine ointments of 1% and 

2% were prepared. Fifty healthy male rabbits were included and divided 

equally into two groups based on the research period: group A (7 days) and 

group B (14 days). Each group was divided into five groups, each with five 

rabbits. Group I (normal), Group II (negative control), Group III (positive 

control), Group IV(NFD1%), and Group V (NFD 2%). All animals except 

group I were anesthetized. A circular, full-thickness excisional wound of 1 

cm in diameter was surgically induced on each rabbit's forehead. The 

wounds were left open; group II did not receive any treatment. Group III, 

Group IV, and Group V were treated topically twice daily with white 

petrolatum jelly, nifedipine ointment 1%, and nifedipine ointment 2%, 

respectively, until the day of euthanasia. Blood samples (5 mL) were 

collected on the 7th and 14th days from all animals via the jugular vein 

during euthanasia. The serum was separated for measurement of IL-6 and 

CRP. Results: On the 7th day, there was a significant rise in IL-6 and CRP 

levels in the NFD1% and NFD2% groups compared to the other groups, but 

the increase will be greater in the NFD2% group. On the 14th day, there was 

no significant difference in IL-6 levels among the normal, negative control, 

and NFD1% groups, but there was a significant difference between the 

NFD2% group and the other groups. There was no significant difference in 

the CRP level between the NFD1% and NFD2% groups. Conclusions: 

Topical application of NFD1% ointment improves facial skin wound healing 

in rabbits by moderately modulating the inflammatory response and 

accelerating wound closure, whereas the modulating effect of NFD2% 

ointment delayed healing. 
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INTRODUCTION 

       Nifedipine (NFD) is an antihypertensive and antianginal L-type calcium channel 

blocker that relaxes vascular smooth muscle and has a negative ionotropic and 

chronotropic impact (1). 

       Nifedipine has vasodilatory characteristics, which increase blood supply to the 

wound and stimulate growth factor synthesis (2). Gingival hyperplasia, on the other 

hand, is a side effect of NFD usage (3). There have been two major inflammatory and 

non-inflammatory mechanisms suggested. The non-inflammatory mechanisms 

include defective collagenase activity due to decreased folic acid uptake. Inflammation 

in the inflammatory pathway could lead to overexpression of numerous cytokine 

factors that may contribute to the wound healing effect (4). 

      The wound healing process is quite complicated and consists of several steps: 

hemostasis, inflammation, cell proliferation/granulation, and the remodeling stage (5). 

Any changes to the wound restoration process can lead to incomplete or prolonged 

healing (6). 

        Interleukin 6 is described as the main contributor to the activation of a large 

number of acute-phase proteins during inflammation (7). It is produced in a transitory 

and immediate manner in response to infections and tissue damage (8), and it is 

essential in stimulating the mitogenic activity of keratinocytes, as well as exerting a 

chemo-attractive effect on neutrophils. These effects aim to speed up the healing of 

wounds (7). 

       Injury, infection, and inflammation all cause a significant increase in C-reactive 

protein levels. Evidence indicates that CRP plays an essential role in the inflammatory 

course and host responses to infection (9). In this study, we assess the modulation effect 

of 1% and 2% topical nifedipine ointment on IL-6 and CRP during facial skin wound 

healing in rabbits. 

MATERIALS AND METHODS 

      The experimental work for this research was done in an animal house and scientific 

laboratory in the period from November 2021 to July 2022 and was approved by the 

Research Ethics Committee and Scientific Committee/Department of Dental Basic 

Science/College of Dentistry/ University of Mosul (approval number: 

UoM.Dent/A.L.6/22). 

 

Preparation of nifedipine ointment 

        Two concentrations of nifedipine ointment were made by mixing (1 & 2 g) of 

nifedipine powder in 100 gm of white petroleum jelly to provide a final concentration 
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(1%, 2%) W\W with continual mixing, using a spatula and glass plate, till identical 

ointments were made. They were kept in opaque containers and stored at 25°C ± 2°C 

till used (10ʻ11). 

Experimental Animals: 

       Fifty local healthy mature male rabbits weighing between (1.25- 1.5) Kg and aged 

(10-12) months were included in the study. The animals were placed individually in 

special cages on standard conditions (room temperature of about 25±2°C with a 12:12 

hr. light-dark cycle) (12), given free access to water and a standard diet. The rabbits were 

maintained in the animal house of the College of Dentistry/University of Mosul under 

the supervision of a veterinarian to monitor their condition and overall health before 

and after the surgical process. 

      The animals were divided equally into two groups based on euthanasia day: Group 

A euthanized on the 7th day, and Group B was euthanized on the 14th day after the 

surgical procedure. Each group was divided into five groups, each with five rabbits.: 

Group I (Normal): Rabbits were not exposed to any surgical procedures or treatments 

to standardize biochemical parameters. Group II (negative control): Rabbits were 

subjected to surgical procedures with no treatment. Group III (positive control), Group 

IV (NFD1%), and Group V (NFD 2%): Rabbits were subjected to surgical procedure, 

treated topically twice daily with white petroleum jelly, 1% NFD ointment, 2% NFD 

ointment respectively from the first day to the euthanizing day.  

Surgical procedure 

      Animals except the normal group were anesthetized by administering an 

intramuscular dose of xylazine hydrochloride (sedative and muscle relaxant) and 

ketamine hydrochloride (anesthetic and analgesic) at 5, 50 mg/Kg, respectively, 

injected into the thigh muscle (13). The anesthetized animal was laid on its ventral side 

on the surgical board, and the surgical area (forehead) was shaved using scissors and 

a surgical scalpel, then rinsed with tap water and sterilized with povidone-iodine 

solutions. A full-thickness circular (1 cm in diameter) excision was carefully created 

using surgical blade no. 15 and forceps (14). 

Postoperatively 

      The animals were continuously monitored, particularly in the first 24 hours 

following the surgical procedure, involving feeding and physical activity. They were 

treated topically according to their grouping twice daily at the same time till the day 

of euthanasia. The wounds were left open after the application of each treatment. The 

animals did not receive any antibiotics. Their cages were altered regularly and 

maintained clean to prevent wound infections. 

 



Al-Dabbagh et al.                                                                      Al-Rafidain Dent J 25(1): 132-141 

135 
 

Blood Samples Collection 

      Blood samples (5ml) were drawn from euthanized rabbits' jugular veins and 

deposited into plain tubes. The serum was separated and stored at ( -20 ˚C) until 

utilized for biochemical parameter analysis (15). 

 

Statistical Analysis 

The results were expressed as mean ± SD and variance among five experimental 

groups was statistically assessed via one-way analysis of variance (ANOVA) followed 

by the Duncan test. P values ≤ 0.01 were considered significant (16). 

 

RESULTS 

Clinical observation: 

      The animals were observed frequently following the topical application of NFD1% 

or NFD2%. No toxicity, mortality, abnormal signs and symptoms in the activity, 

behavioral patterns, postural irregularities, or any other clinical observations were 

recorded throughout the experimental period in all groups. 

 

Wound Healing 

According to macroscopic observations, the wound changes and healing patterns of 

the NFD 1% group were more advanced than those of the other groups, over the whole 

treatment period (Figure 1). 

 

                     Negative control           Positive control                 NFD1%                     NFD2% 

 

Day 7     

 

 

 

 

 

Day 14 

 

 

 

Figure (1): Macroscopic view of wound healing progression in experimental groups 

during the study period. 

 

 



Al-Dabbagh et al.                                                                      Al-Rafidain Dent J 25(1): 132-141 

136 
 

Comparisons of serum IL6 and CRP among study groups on the 7th and 14th days 

 

      The results in Table (1) showed a substantial rise in IL6 and CRP levels in the NFD 

1% and NFD 2% groups compared to the other groups on the 7th day. There were 

significant differences between the NFD 1% and NFD 2% groups. There was no 

significant difference between the positive control and negative control groups. on the 

14th day, there was no significant difference in the IL6 levels among the normal, 

negative control, and NFD1% groups, but there was a significant difference when these 

groups were compared to the positive control and NFD 2% groups. There was a 

substantial difference between the NFD 2% group and positive control groups. There 

was no substantial difference in the CRP levels between the NFD 1% and NFD 2% 

groups, although it is clear that the NFD 1% group has less value than the NFD 2% 

group. 

 

Table (1):  The level (mean± SD) of IL6 and CRP in the serum of study groups on the 

7th and 14th days 

Group IL6 (ng/L) 7th day IL6 (ng/L)14th day CRP (mg/L) 7th day CRP (mg/L)14th day 

Normal group 106.927±2.60814 A 
 

107.114±2.56437 A 2.5800±0.10954 A 3.1600±0.08944 A 

Negative control 153.854±3.59519 B 117.563±2.26090 A 2.8400±0.35777 A 2.7400±0.15166 A 

Positive control 161.196±5.84607 B 206.477±22.86742 C 2.9400±0.21909 A 4.8200±0.65727 C 

NFD 1% 192.835±4.67457 C 115.538±1.37670   A 4.3200±0.66106 B 3.9400±0.46690 B 

NFD 2% 289.947±41.97752 D 175.521±8.91597   B 6.6800±0.43818 C 4.1800±0.21679 B 

P-value 0.000** 0.000** 0.000** 0.000** 
Each group consists of 5 animals. Data expressed as Mean ± Stander error  

** Highly Significant at P ≤ 0.01  

The different letters in the column indicate significant variations between the groups at P ≤ 0.01. 

 

 

 

DISCUSSION    

      Wound healing is a natural response to tissue injury, restoring injured tissue to its 

normal state. Many chemical agents can expedite wound healing, and local treatment 

can improve the healing process while minimizing systemic adverse effects (17). 

      Skin wound treatment with topical NFD is recorded in medical practice as isolated 

case reports with no standard concentrations, i.e., it is used off-label (18). The primary 

advantage of using NFD topically for wound healing is low percutaneous penetration 

and quick metabolism in the skin; it outperforms oral treatment in terms of 

potentiating local effects without considerable systemic drug distribution.  

      Previously, a 3% concentration of topical nifedipine was investigated in pressure 

ulcer healing (19). In this study, topical nifedipine concentrations of 1% and 2% were 
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considered using petrolatum jelly as a base. We utilized petrolatum (non-aqueous 

base) since it offers better adherence and a longer residence duration than creams. In 

addition, preparations are more stable in non-aqueous bases, as hydrolysis is less 

likely in the absence of water (10). 

      The macroscopic observations of wounds in the present study indicated that the 

level of the healing process development started and progressed more rapidly in 1% 

of NFD-treated wounds than in 2% of NFD-treated wounds. 

     Based on biochemical analysis, the NFD 1% and 2% groups had significantly higher 

levels of IL-6 and CRP expression than the other groups in the first week, with the NFD 

2% group showing the greatest increase. This finding supports prior studies that 

established a relationship between nifedipine usage, which promotes overexpression 

of cytokine factors, and gingival hyperplasia (1). 

     CRP is an acute-phase protein produced by hepatocytes, and its levels rise 

considerably in response to infection, tissue injury, and inflammatory disorders. CRP 

was thought to improve tissue regeneration by increasing microbial opsonization and 

phagocytosis of necrotic cells, hence promoting wound healing (20). 

Although there is no clear correlation between the CRP concentration and disease 

severity, high values of CRP reflect inflammation and/or tissue damage, as well as 

difficulty in wound healing (21). 

      Interleukin-6 is a pleiotropic cytokine generated by a wide variety of cells. It is 

essential for the prompt resolution of wound healing and plays a major role in acute 

inflammation (22). 

      Interleukin -6 is produced early in response to injury. It stimulates the production 

of proinflammatory cytokines from macrophages, keratinocytes, endothelial cells, and 

stromal cells, as well as leukocyte chemotaxis into a wound (23). It also promotes the 

shift of macrophages from the proinflammatory M1 phenotype to the reparative and 

TGFβ-producing M2 macrophages (22), which initiate wound healing and are 

considered important players in tissue repair. As inflammation proceeds, IL-6 

signaling initiates the transition to a reparative environment (23). 

     The inflammatory phase in wound repair is considered to be a preparatory process 

for the formation of new tissue (22). While it effectively eradicates microbial invasion 
(24), the continual increasing or uncontrolled inflammation causes an unusual 

inflammatory profile characterized by an imbalance between MMPs and their 

inhibitors, preferring wound deterioration through retaining wound healing in the 

inflammatory phase rather than advancing to the proliferative phase, preventing 

rather than promoting wound healing (25,26).  
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       The importance of IL-6 in cutaneous wound healing can't be understated, and the 

timing of the inflammatory process is vital for efficient wound resolution and healing 
(23). Although several studies have shown that IL-6-deficient animals have poor wound 

healing due to impaired inflammation, granulation tissue formation, and re-

epithelialization, excessive levels of IL-6 have been linked to poor wound healing and 

implicated in the development of various inflammatory diseases (27,28,29). 

      Based on our results, topical treatment with 1% NFD ointment significantly 

accelerated wound healing in rabbits and reduced the number of days required for full 

healing as compared to other groups, while 2% NFD ointment had no such impact. 

This could be attributed to the moderately modulating effect of 1% NFD ointment on 

the IL-6 and CRP levels during the inflammatory phase, which favored wound 

debridement and facilitated the easy progression of damaged tissue to later stages of 

healing, whereas 2% NFD ointment caused a greater and more sustained 

inflammatory response, which may contribute to the delayed healing process. 

 

CONCLUSIONS 

Topical application of 1% NFD ointment exhibited more beneficial healing activity in 

a full-thickness wound model through proper modulation of the inflammatory phase 

during the healing process, whereas NFD2% ointment may cause an uncontrolled 

inflammatory response, leading to delayed healing. 
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والااوترم التيأعرلن   6  -التأثيراا  العدأةلأم لعاال اليريرأة ارم الع عأأأأدن رلي اينتالر  رم  

C  أييعء شيعء جاوح جلة ال جه فن الأرانب 

 نينوفر ابراهيم   ,صبا ذنون,أياد السراج  ,فيحاء المشهداني ,وسن الدباغ

 العلخص 

أثناء التئام  CRP و IL-6 % على2% و1تقييم التأثيرات المعدل   لمرهم النيفيديبين الموضةةعي بنسةةب    الى  الدراسةة تهدف    :اياةاف

ذ وتم 2% و  1تم تحضةير ررهم نيفيديبين   :  الع اد وطاائق الدعلجروح جلد الوجه في الأرانب. ذ ذاراذ سةليما %. تم إشةرا  ممسةين أرنبا

ذ(. تم تقسةةيم ام روموع     14أيام( والموموع  ب    7توزيعهم بالتسةةاوع على روموعتين على أسةةار فترد الدراسةة : الموموع  أ   يورا

موع  الثاني   السةةيةرد السةةلبي (ا الموموع  الثالث  إلى ممس روموعات  ممسةة  أرانبجروموع (. الموموع  الأولى  يبيعي (ا المو

تم تخدير جميع الحيوانات باسةةةةتثناء NFD2 )٪ (  ع  الخارسةةةة ا الموموNFD1 )٪ (   السةةةةيةرد ابيوابي (ا الموموع  الرابع 

ذ على جبه  ام أرنب. تر  الورح رفتوحاا   1الموموع  الأولى. ثم تم إحداث جرح اسةةتئلةةالي داكرع اارم السةةمر  بقةر  سةةم جراحيا

ررتين يوريا الموموع  الثاني  لم تتلقى أع علاجا بينما الموموع  الثالث ا الموموع  الرابع ا والموموع  الخارسةةة  عولووا روضةةةعيا 

رةم( في    5% على التوالي حتى يوم القتةم الرحيم.  تم جمع عينةات الةدم  2%ا ررهم نيفيةديبين  1بةالفةازلين الأبي ا ررهم نيفيةديبين  

قيار   اليورين السةةةةابع والرابع عشةةةةر رن جميع الحيوانات عن يري  الوريد الوداجي أثناء القتم الرحيم. تم فلةةةةم الملةةةةم ل ر 

 في روموعتي CRPو IL-6 : في اليوم السةابع رن الدراسة ا اانه هنا  زيادد ابيرد في رسةتوياتاليتعئج. CRPو  IL-6 رسةتويات

NFD1% وNFD2%  رقارن  بالموموعات الأمرىا ولكن الزيادد اانه  أابر في روموع .NFD2%   في اليوم الرابع عشةةرا لم

ا ولكن اان هنا  فرق  NFD1% بين الموموعات الةبيعي ا والسةيةرد السةلبي ا وروموعات IL-6 يكن هنا  فرق ابير في رسةتويات

 و NFD1% بين الموموعتين CRP والموموعات الأمرى. لم يكن هنا  فرق ابير في رسةةةةتوى  NFD2% ابير بين روموع 

NFD2%.  التةبي  الموضةعي لمرهمايسأتيتعجع : NFD1%   جلد الوجه في الأرانب رن ملال  له قيم  رفيدد لتحسةين التئام جروح

 .يؤمر ابلتئام NFD2% تعديم ابستواب  ابلتهابي  بشكم رعتدل وتسريع إلتئام الورحا في حين أن التاثير المعدل لمرهم

 


