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 This study examines the clinical and histopathological aspects of using Dl-Methionine 

to enhance wound healing. The purpose of wound management is enhancing healing with 

minimal pain, discomfort, and scarring; that is important, especially in specific conditions 

like cosmetic surgery and vital areas injuries like the chest, joints, and eyes where wounds 

interfere with vital processes, in addition to specific diseases and disorders such as diabetes, 

mal-immunity, mal-nutrition, and cancer which prolong the healing. Fifteen adult rabbits 

were used. After surgical preparation, (2cm) diameter circular full-thickness skin wounds 

were made on each side of the rabbit's back; the control side was left without treatment, 

while the treated side was covered with 500 mg of DL-Methionine. The experimental 

wounds were observed daily to assess wound contraction at 6 hours, 

1st,3rd,5th,7th,9th,12th, and 14th days postoperative. Histopathological analysis was 

performed on wound edge tissue on the 1st, 3rd, 5th, 7th, and 14th postoperative days. The 

total healing time for both treated and control wounds was measured. DL-Methionine was 

effective in hemostasis and accelerated the healing process according to the wound 

contraction assessment and histopathology due to faster maturation of granulation tissue and 

epithelial cell proliferation compared to the control group. The fibroblast invasion and 

increased collagen accumulation in the wound marked the transition from inflammation to 

proliferation. In conclusion, using DL-Methionine topically on the wound enhances all 

phases of wound healing, and we can recommend packaging and manufacturing DL-

Methionine as a wound powder. 
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Introduction 
 

Skin is the largest organ of the body. It has multiple vital 

functions, such as acting as a barrier between the organism 

and the environment, which prevents the invasion of 

extraneous pathogens into the body, sensation, regulating 

body temperature, and regulating the fluid minerals balance 

(1,2). A wound disrupts the integrity of the skin, mucosal 

surfaces, or organ tissue (3). Hence, wound healing has 

emerged as a prominent area of research within the medical 

community, particularly in surgical procedures (4). Any 

interruptions to the physiological mechanisms of wound 

healing can give rise to various problems, such as tissue 

necrosis, microbial infections, and the development of 

persistent non-healing wounds (5,6). The wound healing 

process encompasses several vital stages: coagulation, 

inflammation, granulation tissue formation, matrix 

formation, connective tissue remodeling, collagenization, 

and the subsequent gain of wound strength. The process 

comprises four steps: hemostasis, inflammation, 

proliferation, and remodeling (7). Understanding the healing 

process and nutritional influences on the outcomes of wound 
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healing is critical for the success and management of wounds 

(8). Several nutritional co-factors that interfere with the 

tissue repair process have been identified by researchers (9-

11) and affirm that wound healing involves a complicated 

sequence of interactions between different cell types, 

cytokine mediators, and the extracellular matrix (10,12). 

Successful wound healing requires an adequate supply of 

blood and nutrients to the site of the damaged area (12-14). 

Several factors are known to hinder wound healing – these 

include but are not limited to infections, hypoxia, tumors, 

certain medications, protein, vitamins, minerals, a deficient 

diet, or the presence of debris and necrotic tissue. 

Inflammation and cellular activity in the healing wound 

increase the metabolic demand at the wound site, requiring 

increased protein or amino acids, vitamins, and minerals 

(15). Historically, many substances have been used to 

manage the wound-healing process, most notable of which 

are medicinal herbs, which can be used as primary or 

secondary therapy. Numerous studies have shown the 

benefits of topical substances in wound healing (16-22). 

Amino acids are essential nutritional factors. They are 

building blocks for DNA, RNA, and proteins. It has been 

shown that amino acid deficiency affects wound healing 

(23). Methionine acts as an originator amino acid for 

important antioxidant molecules such as glutathione, 

cysteine, and taurine, which play a vital role in detoxification 

and protect the cells from oxidative damage. Methionine is a 

2-amino-4-(methylthio) butanoic acid with one fundamental 

amino group and neutral. Its zwitterionic form allows the 

amino group to acquire hydrogen ions from the carboxyl 

group (24). Methionine has been shown to chelate lead and 

remove it from tissues; it also has the hydroxyl and 

peroxynitrite radicals scavenging ability (25).  

The present study aims to evaluate the wound healing 

process when using DL-Methionine as wound powder by 

assessing the experimental wounds clinically and 

histologically and performing wound contraction 

assessments. 

 

Materials and methods  

 

Ethical approval  

Ethical approval was granted through the local 

committee of animal care and use at the College of 

Veterinary Medicine within the University of Baghdad 

(number 2539 on 15/ 11/ 2023) before starting this study.  

 

The materials 

DL-Methionine feed grade (Degussa feed additives 

company) was purchased from local markets for veterinary 

and agricultural medical supplies. 

 

Animals and surgical preparation  

Fifteen healthy local breed rabbits of both sexes were 

used, with a mean weight of 1.7 kg and ages between 8-12 

months. The rabbits were housed indoors in the same 

condition, fed green grass, and had free access to water. After 

one week of observation, the animals were prepared for the 

surgery to make two experimental full-thickness wounds by 

aseptic surgery (26); general anesthesia was administered by 

intramuscular injection of xylazine 5mg/kg B.W. followed 

by midazolam (3mg/kg B.W.) and ketamine (40 mg/kg 

B.W.) (27). Then, two circular full-thickness wounds, about 

2cm in diameter, were made on both sides of the back region 

using scissors after marking the skin with trephining tools. 

The right-side wound was treated immediately after 

wounding with a local application of 0.5g of feed-grade DL-

Methionine (Degussa feed additives). Meanwhile, the left-

side wound was left for natural healing without any 

treatment. No surgical suturing was performed, and no 

additional antiseptic or dressing was used.  

 

Clinical follow-up and wound measurements 

The wounds were observed clinically, and wound 

diameters were measured by digital clipper at 6 hours, the 1st, 

3rd, 5th, 7th, 9th, 12th, and 14 days after surgery to record the 

wound contraction.  

 

Biostatistics 

Mean ± S.D. analyzed data on GraphPad prism software. 

Tissue samples were obtained for histopathological analyses 

on the 1st, 3rd, 5th, 7th, and 14th postoperative days. The 

samples were kept in 10% formalin for 24-48 hours after 

being collected, and it was ensured that some surrounding 

healthy areas were included. The formalin-fixed tissue 

samples were prepared routinely and stained with 

hematoxylin and eosin for histopathological study. 

 

Results 

 

Histopathologic findings  

Clinically, the local application of DL-Methionine on the 

treated side causes significant hemostasis and prevents blood 

oozing from the wound compared to the untreated wound. 

This happened when the powder reacted with the blood, 

forming a paste-like compound covering the entire wound 

area, causing the bleeding to stop immediately. Meanwhile, 

the wound on the control side remained oozing blood for 

several minutes until normal clotting formed. The wound 

contraction was observed, and despite that, the results of 

wound diameter measurement revealed that wounds on both 

sides (treated and control) appeared greater than the starting 

point at 0 times, which was supposed to be exactly 2 cm. 

However, the treated wounds began contracting early after 6 

hours of wounding, and the wound diameter dramatically 

decreased compared to control wounds. The wound 

contraction was apparent after one day when the mean 

measured diameter decreased from 2.27 cm to about 1.5 cm. 

The wound contraction continued daily until it reached 

complete healing on the 14th of wounding. Clinical 
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observation also revealed that on the 14th day of wounding, 

the skin of the treated side returned to normal consistency 

and elasticity. In addition to that, there was no adhesion 

between the tiny remnant scar tissue and the underlying 

tissue. however, for the control side, the cicatrix of the 

wound was still considerable, not easily detached, and 

severely adhered to the subcutaneous tissue. For the wound 

contraction measurement (Figure 1).

 

 
 

Figure 1: Showed wound contraction after operation; the right side was treated with DL-Methionine powder, and the left side 

was control (non-treated) at 6 hours (A), first (B), fifth (C), ninth (D), and 14th (E) days after wounding. (F) revealed the wound 

contraction of each treated and control side (the measurements represent mean ± S.D. of wound diameter in cm). 

 

Histopathologic findings  

The histopathological section of the control wound on the 

first day shows neutrophil infiltration and edema in the 

wound section, as well as hemorrhage represented by the 

area of RBC accumulation. On the treated side, neutrophil 

infiltration, edema, and a fibrin network are in the wound 

section. On the third day, on the treated side, the wound edge 

was settled entirely by immature granulation tissue 

consisting of primary fibroblasts and newly formed 

capillaries accompanied by hyperemia and negligible focal 

hemorrhages. Simultaneously, abundant acute inflammatory 

cells in the edges and the wound's surface were clear. DL-

Methionine in the treated side accelerates the healing process 

by maturation of granulation tissue and epithelial cell 

proliferation compared to the control side. The transition 

from inflammation to proliferation is marked by fibroblast 

cells invasion and increased accumulations of the collagen in 

the wound. Maturation of collagen fiber and formation of 

total thickness epithelial layer was marked on the 14th day 

compared with the control side, where there was only a 

presence of granulation tissue at the wound site with the 

persistence of few congested blood vessels (Figure 2). The 

fibroblast invasion and increased collagen accumulation in 

the wound occurred on the third day on the treated wound 

side. One of the essential results of this study was an 

accumulation of granulation tissue and the appearance of 

epithelial cells in several layers, which means good induction 

of wound healing, especially on the fifth day. Maturation of 

collagen fiber and formation of full-thickness epithelial layer 

was marked at the 14th day comparing with the presence of 

granulation tissue in the control section’s wound site with a 

few congested blood vassals (Figure 2). 
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Figure 2: On the first day of control, histopathological examination showed neutrophil infiltration, edema in the incision section, 

and hemorrhage in the incision; the treated side also showed neutrophil edema and fibrin network in the wound. On the third 

day, it showed granulation tissues, which consisted of congested blood vessels with irregular connective tissue and inflammatory 

cell infiltration on the control side. In contrast, the treated side showed mature granulation tissue and epithelial cell proliferation 

extending from the epidermal layer. On the fifth day of control, the primary lesion is characterized by congestion of blood vessels 

and inflammatory cell infiltration, particularly macrophages and neutrophils in subcutaneous tissue. However, in the treated 

section, the epidermis covers the granulation tissue, which consists of several layers of epithelial cells. On the seventh day, 

mature granulation tissue covered by an epithelial layer consists of a few cells in control. In treated fibrous connective tissue 

covered by the epithelial layer consists of several layers. On the 14th day, control revealed thickness in the epithelial layer and 

over-granulation tissue in the incision site with the persistence of a few congested blood vassals. On the contrary, when treated, 

there is a total thickness of the epidermis layer over the incision area, which is closed by mature collagen fibers. 10X 

magnification. Scale bar = 200 µm.  

 

Discussion  
 

For clinical findings, wound healing acceleration can be 

performed by using topical agents, including ointments, 

solution, and powder, this acceleration happens by protecting 

the wound, controlling hemorrhage, and increase of wound 

epithelialization and contraction (27,28). In this study, all 

these factors were equipped by using DL-Methionine and 

confirmed by gross examination and histopathological 

findings, firstly through immediate hemostasis, and secondly 

by contraction of both treated and control wound site 

occurring on the first day of wounding. The treated wound 

contraction occurs in a faster series and earlier than the 

control side, this may be due to the presence of methionine 

which contributes to fibrin synthesis, which in turn is 

responsible for wound contraction, that normal wound 

contraction can begin approximately 7 days post-injury and 

occur at a rate of 0.75 mm/day depending on numerous 

factors such as the shape and size of the wound (29). In 

general, linear wounds contract the fastest in comparison to 

circular wounds, also a week after the fibroblasts start to 

differentiate into myofibroblasts and begin wound 

contraction by pulling the edges of the wound together (30). 

For histopathological findings, the acceleration of wound 

healing on the treated side can be explained as amino acids 

regulating the activation of immune cells, which produce 

antibodies and cytokines, such as lymphocytes (B-

lymphocytes and T-lymphocytes), macrophages, and natural 

killer cells, in addition to improving cellular redox status. On 

the other hand, methionine plays a vital role as an 

antioxidant, reduces oxidative degradation of the protein, 

and inhibits chemical degradation (31,32). In addition. the 

use of oxygen-free radicals is thought to mediate tissue 

destruction following prolonged venous hypertension caused 

by venous insufficiency. DL-cysteine, DL-methionine-

methyl sulphonium chloride, allopurinol, and dimethyl 

sulfoxide all bind the oxygen free radicals and so are 

intended to protect the wounds from further damage released 

from white blood cells of toxic oxygen metabolites and 

photolytic enzymes (31,33).  

The blood clots and platelets are necessary for hemostasis 

and provide a temporary matrix for cell migration. Platelets 

contain α-granules filled with growth factors and cytokines, 

and vasoactive amines, such as serotonin, that are stored in 

dense bodies and cause vasodilation and increased vascular 

permeability, leading to fluid extravasation in the tissue, 

resulting in edema. Growth factors and cytokines act as 

promoters by activating and attracting neutrophils and, later, 

macrophages, endothelial cells, and fibroblasts (34-37). 

Neutrophils are the first inflammatory cells to appear at the 
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site of the wound, which can phagocytose bacteria and 

extracellular matrix. They also release enzymes that break 

down degenerating connective tissue (37-40). 

Consequently, monocytes infiltrate, are attracted by 

chemotaxis, and are released by aggregating platelets. 

Monocytes are white blood cells and precursors to 

macrophages. They are also capable of phagocytosis, and 

once they have consumed foreign bodies, they transform into 

macrophages (41,42). The macrophage, not the neutrophil, is 

essential to wound repair (43,44). In this study, DL-

Methionine in the treated side accelerates the healing process 

by maturation of granulation tissue and epithelial cell 

proliferation compared to the control side. The transition 

from inflammation to proliferation is marked by the 

fibroblast cell invasion and increased accumulation of 

collagen in the wound (44,45). In avulsion wounds, 

epidermal cells must extend over the wound surface from the 

margin of the wound and have a supply of blood and 

nutrients (46).  

 The granulation stage starts around four days after 

wounding and usually lasts until the 21st day in acute 

wounds, depending on the wound itself. It is indicated 

clinically by the presence of pebbled red tissue in the wound 

base and involves the replacement of dermal tissues and 

sometimes subdermal tissues in deeper wounds, as well as 

contraction of the wound (47). Meanwhile, Dl-methionine 

accelerated the healing process by maturing granulation 

tissue and epithelial cell proliferation compared with the 

control wound. Also, the fibroblast invasion and increased 

collagen accumulation in the wound occurred on the third day 

on the treated wound side. One of the essential results of this 

study was an accumulation of granulation tissue and the 

appearance of epithelial cells in several layers, which means 

good induction of wound healing, especially on the fifth day 

(48).  

The formation of new blood vessels occurs concurrently 

during all stages of the healing process. The platelets secrete 

chemical compounds during the hemostatic phase, which 

attract macrophages and granulocytes and promote 

angiogenesis. The macrophages play a crucial role in 

angiogenesis by releasing several other angiogenic 

substances (41,49). Collagen is a fibrous protein that is 

synthesized in several stages, and originators are assembled 

from amino acids in the fibroblast (3). 

One of the results of this study was that maturation of 

collagen fiber and formation of the full-thickness epithelial 

layer was marked on the 14th day compared with the presence 

of granulation tissue in the control section’s wound site with 

a few congested blood vassals, this means the presence of 

DL-methionine enhance the maturation and remodeling 

process which is supposed to be started when the connective 

tissue matures and the granulation tissue transitions to 

scarring. It reduces cellularity as cells are replaced by more 

collagen (49). Collagen fibrils, which connect several 

microfibrils, unite, and several of them, in turn, arrange 

themselves into bundles. In healthy tissue, the collagen fibers 

are aligned in a basket weave-like pattern. This organized 

structure cannot be achieved in wound healing as the 

collagen fibers at the wound site fashion themselves in an 

alignment parallel to the stress lines of the wound (50).  

Further studies to demonstrate this pathway are needed, 

and more research is necessary to determine the mode of 

action of these amino acids to improve wound healing and 

other tissue healing like bone, nerve, and tendons and 

stability, as well as stress resistance. In conclusion, the 

present study on a rabbit wound model indicated that the 

topical application of DL-Methionine enhances the wound 

healing process in all phases, and it can be manufactured 

traditionally as a wound powder.  

 

Conclusion 

 

Using DL-Methionine topically on the wound enhances 

all phases of wound healing, and we can recommend 

packaging and manufacturing DL-Methionine as a wound 

powder. 

 

Acknowledgments  

 

We express our thanks to College of Veterinary 

Medicine, University of Baghdad to support current study. 

 

Conflict of interest 

 

There was no conflict of interest. 

 

References 

 
1. Kanji S, Das H. Advances of stem cell therapeutics in cutaneous wound 

healing and regeneration. Mediators Inflamm. 2017;2017:14. DOI: 

10.1155/2017/5217967 

2. Al Zamely ZR, Kadhim EF. Evaluation of the effect of local exogenous 

application of osteopontin on wound healing in rats. J Baghdad Coll 

Dent. 2018;30(2):23–28. DOI: 10.12816/0049747 

3. Singh S, Young A, McNaught CE. The physiology of wound healing. 

Surg. 2017;35(9):473–477. DOI: 10.1016/j.mpsur.2017.06.004 

4. Funjan MM. Effects of Laser at 810 nm on wound healing in albino 

mice. Iraqi J Sci. 2020;61(1):23–33. DOI: 10.24996/ijs.2020.61.1.3 

5. Al-Sabaawy DM, Al-Hyani O. Effect of Aloe vera gel on the healing of 

cutaneous wounds in donkeys. Iraqi J Vet Sci. 2022;36(2):425–32. 

DOI: 10.33899/ijvs.2021.130479.1830 

6. Kashmoola MA. Histopathological evaluation of skin wound in rabbits 

treated by systemic dexamethasone. J Baghdad Coll Dent. 2007;19(1). 

[available at] 

7. Salim FD, Ibrahim KM, Yousif WH. The effectiveness of extract the 

seed of pomegranate in healing the wound induced in rabbits skin. Iraqi 

J Agric Sci. 2022;53(2):265–271. DOI: 10.36103/ijas.v53i2.1533 

8. Kavalukas SL, Barbul A. Nutrition and wound healing: An update. 

Plast Reconst Surg. 2011;127:38S-43S. 

DOI: 10.1097/PRS.0b013e318201256c 

9. Gethin G, Probst S, Stryja J, Christiansen N, Price P. Evidence for 

person-centered care in chronic wound care: A systematic review and 

recommendations for practice. J Wound Care. 2020;29(9):S1–S22. 

DOI: 10.12968/jowc.2020.29.Sup9b.S1 

https://doi.org/10.1155/2017/5217967
https://doi.org/10.12816/0049747
https://doi.org/10.1016/j.mpsur.2017.06.004
https://doi.org/10.24996/ijs.2020.61.1.3
https://doi.org/10.33899/ijvs.2021.130479.1830
https://www.iasj.net/iasj/article/1388
https://doi.org/10.36103/ijas.v53i2.1533
https://doi.org/10.1097/PRS.0b013e318201256c
https://doi.org/10.12968/jowc.2020.29.Sup9b.S1


Iraqi Journal of Veterinary Sciences, Vol. 38, No. 3, 2024 (523-529) 

528 

 

10. Guo S, DiPietro LA. Factors affecting wound healing. J Dent Res. 

2010;89(3):219–229. DOI: 10.1177/0022034509359125 

11. Zedan ZK, Hassan SA. In vivo study of impact transplantation 

hematopoietic progenitor cells on induced cutaneous wound healing in 

rabbits model. Iraqi J Vet Sci. 2022;36(3):579-89. DOI: 
10.33899/IJVS.2021.130949.1899 

12. Olsen L, Sherratt JA, Maini PK. A mechanochemical model for adult 

dermal wound contraction and the permanence of the contracted tissue 

displacement profile. J Theor Biol. 1995;177(2):113–128. DOI: 

10.1006/jtbi.1995.0230  

13. Ghaly P, Iliopoulos J, Ahmad M. The role of nutrition in wound 

healing: an overview. Br J Nurs. 2021;30(5):S38–S42. DOI: 

10.12968/bjon.2021.30.5.S38 

14. Stechmiller JK, Cowan L, Logan K. Nutrition support for wound 

healing. Support Line. 2009;31(4):61–68. [available at] 

15. Corsetti G, Romano C, Pasini E, Marzetti E, Calvani R, Picca A, Flati 

V, Dioguardi FS. Diet enrichment with a specific essential free amino 

acid mixture improves the healing of undressed wounds in aged rats. 

Exp Gerontol. 2017;96:138–145. DOI: 10.1016/j.exger.2017.06.020 

16. Wadankar G, Malode S, Sarambekar S. Traditionally used medicinal 

plants for wound healing in the Washim district, Maharashtra (India). 

Int J Pharm Tech Res. 2011;3:2080–2084. [available at] 

17. Al-Mutheffer EA. The effect of banana leaf as poultice on wound 

healing in rabbits. Iraqi J Vet Med. 2013;37(1):29–34. DOI: 

10.30539/iraqijvm.v37i1.327 

18. Al-Mutheffer EA. The effect of local application of black seed (Nigella 

sativa) oil on wound healing in rabbits. Al-Anbar J Vet Sci. 

2010;3(1):90-97. [available at] 

19. Liang J, Cui L, Li J, Guan S, Zhang K, Li J. Aloe vera: A medicinal 

plant used in skin wound healing. Tissue Eng B Rev. 2021;27(5):455–

474. DOI: 10.1089/ten.teb.2020.0236 

20. Tanner AG, Owen EC, Seal DV. Successful treatment of chronically 

infected wounds with sugar paste. Eur J Clin Microbiol Infect Dis. 

1988;7(4):524–425. DOI: 10.1007/BF01962604 

21. Jabbar LM, Abid TA. Treatment of infected wounds by using 

antimicrobial blue light phototherapy. Iraqi J Vet Sci. 2024;38(2):259-

66. DOI: 10.33899/IJVS.2023.141837.3140 

22. Zedan IA, Alkattan LM, Aliraqi OM. An evaluation of Aloe vera leaves 

gel with polypropylene mesh to repair of ventro-lateral abdominal 

hernia in rams. Iraqi J Vet Sci. 2022;36(I):19-25 DOI: 

10.33899/IJVS.2022.134989.2430 

23. Higuera GA, Schop D, Spitters TW, van Dijkhuizen-Radersma R, 

Bracke M, de Bruijn JD, Martens D, Karperien M, van Boxtel A, van 

Blitterswijk CA. Patterns of amino acid metabolism by proliferating 

human mesenchymal stem cells. Tissue Eng A. 2012;18(5–6):654–64. 

DOI: 10.1089/ten.tea.2011.0223 

24. Becquet P, Vazquez-Anon M, Mercier Y, Wedekind K, Mahmood T, 

Batonon-Alavo DI, Yan F. A systematic review of metabolism of 

methionine sources in animals: One parameter does not convey a 

comprehensive story. Anim Nutr. 2023;13:31–49. DOI: 

10.1016/j.aninu.2023.01.009 

25. El-Kosasy AM, Hussein LA, Rahman MA. Determination of DL-

methionine in soybean natural extract and pharmaceutical preparation 

by new HPLC method and detection of its antioxidant activity. J Am 

Sci. 2010;6(9):331–9. [available at] 

26. Aksoy B, Aksoy HM, Civaş E, Ustün H, Atakan N. A new experimental 

delayed wound healing model in rabbits. Eur J Dermatol. 

2009;19(6):565–9. DOI: 10.1684/ejd.2009.0788 

27. Ali AF. Evaluation of midazolam and ketamine preceding by xylazine 

as general anesthesia in rabbits. Iraqi J Vet Med. 2013;37(2):144–8. 

DOI: 10.30539/iraqijvm.v37i2.274 

28. Mickelson MA, Mans C, Colopy SA. Principles of wound management 

and wound healing in exotic pets. Vet Clin North Am Exot Anim Pract. 

2016;19(1):33–53. DOI: 10.1016/j.cvex.2015.08.002 

29. Hinz B. Masters and servants of the force: The role of matrix adhesions 

in myofibroblast force perception and transmission. Eur J Cell Biol. 

2006;85(3):175–81. DOI: 10.1016/j.ejcb.2005.09.004 

30. Ather S, Harding KG. 1 - Wound management and dressings. In: 

Rajendran S, editor. Advanced textiles for wound care. USA: 

Woodhead Publishing; 2009. 3–19 p. [available at]  

31. Lourenço dos Santos S, Petropoulos I, Friguet B. The Oxidized protein 

repair enzymes methionine sulfoxide reductases and their roles in 

protecting against oxidative stress, in ageing and in regulating protein 

function. Antioxidants. 2018;7(12):191. DOI: 10.3390/antiox7120191 

32. Al-Saheh MA, Al-Jameel WH. Histopathological changes as tools to 

discriminate antemortem and post-mortem wounds in rats: Prospective 

applications in forensic medicine. Iraqi J Vet Sci. 2023;37(1):197-204. 

DOI: 10.33899/IJVS.2022.134266.2354 

33. Cohen IK, Die-gelmann RF, Lindblad WJ, Hugo NE. Wound healing: 

Biochemical and clinical aspects. Plast Reconst Surg. 1992;90(5):926. 

[available at] 

34. Richardson M. Acute wounds: An overview of the physiological 

healing process. Nurs Times. 2004;100(4):50–3. [available at] 

35. Lawrence WT. Physiology of the acute wound. Clin Plast Surg. 

1998;25(3):321–340. DOI: 10.1016/S0094-1298(20)32467-6 

36. Broughton GI, Janis JE, Attinger CE. The basic science of wound 

healing. Plast Reconst Surg. 2006;117(7S):12S. DOI: 

10.1097/01.prs.0000225430.42531.c2 

37. Gillitzer R, Goebeler M. Chemokines in cutaneous wound healing. J 

Leukoc Biol. 2001;69(4):513–21. DOI: 10.1189/jlb.69.4.513 

38. Al-Abdullah TM, Al-Mashhadane FA. Effects of local nandrolone 

decanoate on TGF-1β and IGF-1 in the healing of the muscle wound. 

Iraqi J Vet Sci. 2023;37(4):949-56. DOI: 
10.33899/IJVS.2023.139125.2885 

39. Ding J, Tredget EE. The role of chemokines in fibrotic wound healing. 

Adv Wound Care. 2015;4(11):673–86. DOI: 

10.1089/wound.2014.0550 

40. Zedan IA, Alkattan LM, Al-Mahmood SS. Histopathological and 

immunohistochemical assessment of the using platelets rich fibrin to 

reinforce ventral hernioplasty in the sheep model. Iraqi J Vet Sci. 

2023;37(4):821-9. DOI: 10.33899/IJVS.2023.139183.2900 

41. Theilgaard-Mönch K, Knudsen S, Follin P, Borregaard N. The 

transcriptional activation program of human neutrophils in skin lesions 

supports their important role in wound healing. J Immunol. 

2004;172(12):7684–93. DOI: 10.4049/jimmunol.172.12.7684 

42. Delavary BM, van der Veer WM, van Egmond M, Niessen FB, Beelen 

RJ. Macrophages in skin injury and repair. Immunobiol. 

2011;216(7):753–62. DOI: 10.1016/j.imbio.2011.01.001  

43. Chazaud B. Macrophages: Supportive cells for tissue repair and 

regeneration. Immunobiol. 2014;219(3):172–8. DOI: 

10.1016/j.imbio.2013.09.001 

44. Nimni ME. Polypeptide growth factors: Targeted delivery systems. 

Biomater. 1997;18(18):1201–25. DOI: 10.1016/S0142-

9612(97)00050-1  

45. Ramazani Y, Knops N, Elmonem MA, Nguyen TQ, Arcolino FO, van 

den Heuvel L, Levtchenko E, Kuypers D, Goldschmeding R. 

Connective tissue growth factor (CTGF) from basics to clinics. Matrix 

Biol. 2018;68:44–66. DOI: 10.1016/j.matbio.2018.03.007 

46. Martin P, Nunan R. Cellular and molecular mechanisms of repair in 

acute and chronic wound healing. Br J Dermatol. 2015;173(2):370–8. 

DOI: 10.1111/bjd.13954 

47. Powers JG, Higham C, Broussard K, Phillips TJ. Wound healing and 

treating wounds: Chronic wound care and management. J Am Acad 

Dermatol. 2016;74(4):607-25. DOI: 10.1016/j.jaad.2015.08.070 

48. Slatter DH. Textbook of Small Animal Surgery. USA: Elsevier Health 

Sciences; 2003. 2828 p.  

49. Singer AJ, Clark RF. Cutaneous Wound Healing. N Engl J Med. 

1999;341(10):738–46. DOI: 10.1056/NEJM199909023411006 

50. Tonnesen MG, Feng X, Clark RF. Angiogenesis in wound healing. J 

Investig Dermatol Symp Proc. 2000;5(1):40–46. DOI: 10.1046/j.1087-

0024.2000.00014.x 

 

 

 

 

https://doi.org/10.1177/0022034509359125
https://doi.org/10.33899/ijvs.2021.130949.1899
https://doi.org/10.1006/jtbi.1995.0230
https://doi.org/10.12968/bjon.2021.30.5.S38
https://pubmed.ncbi.nlm.nih.gov/14653765/
https://doi.org/10.1016/j.exger.2017.06.020
https://www.researchgate.net/profile/Satish-Malode/publication/279767626_Traditionally_used_medicinal_plants_for_ound_healing_in_the_Washim_district_Maharashtra_India/links/5c6592eb299bf1d14cc74e78/Traditionally-used-medicinal-plants-for-ound-healing-in-the-Washim-district-Maharashtra-India.pdf
https://doi.org/10.30539/iraqijvm.v37i1.327
https://www.iasj.net/iasj/download/ddc551b7b9467e1a
http://doi.org/10.1089/ten.teb.2020.0236
https://doi.org/10.1007/BF01962604
https://doi.org/10.33899/ijvs.2023.141837.3140
https://doi.org/10.33899/ijvs.2022.134989.2430
https://doi.org/10.1089/ten.tea.2011.0223
https://doi.org/10.1016/j.aninu.2023.01.009
https://www.researchgate.net/profile/Robin-Joshi/post/Could_anyone_recommend_an_assay_method_for_methionine_determination_in_plasma/attachment/59d61dd7c49f478072e97297/AS%3A271740364623872%401441799359614/download/Determination+of+DL+Methionine+in+Soybean+Natural+Extract+and.pdf
https://doi.org/10.1684/ejd.2009.0788
https://doi.org/10.30539/iraqijvm.v37i2.274
https://doi.org/10.1016/j.cvex.2015.08.002
https://doi.org/10.1016/j.ejcb.2005.09.004
https://www.sciencedirect.com/science/article/pii/B9781845692711500017
https://doi.org/10.3390/antiox7120191
https://doi.org/10.33899/IJVS.2022.134266.2354
https://journals.lww.com/plasreconsurg/Citation/1992/11000/Wound_Healing__Biochemical_and_Clinical_Aspects.34.aspx
https://europepmc.org/article/med/14974265
https://doi.org/10.1016/S0094-1298(20)32467-6
https://doi.org/10.1097/01.prs.0000225430.42531.c2
https://doi.org/10.1189/jlb.69.4.513
https://doi.org/10.33899/ijvs.2023.139125.2885
https://doi.org/10.1089/wound.2014.0550
https://doi.org/10.33899/ijvs.2023.139183.2900
https://doi.org/10.4049/jimmunol.172.12.7684
https://doi.org/10.1016/j.imbio.2011.01.001
https://doi.org/10.1016/j.imbio.2013.09.001
https://doi.org/10.1016/S0142-9612(97)00050-1
https://doi.org/10.1016/S0142-9612(97)00050-1
https://doi.org/10.1016/j.matbio.2018.03.007
https://doi.org/10.1111/bjd.13954
https://doi.org/10.1016/j.jaad.2015.08.070
https://doi.org/10.1056/NEJM199909023411006
https://doi.org/10.1046/j.1087-0024.2000.00014.x
https://doi.org/10.1046/j.1087-0024.2000.00014.x


Iraqi Journal of Veterinary Sciences, Vol. 38, No. 3, 2024 (523-529) 

529 

 

فوائد الاستعمال الموضعي لمادة د ل ميثايونين 

مدخل حديث لعمليات التئام الجروح : كمسحوق جروح

  الأرانبفي 
 

عبد فاضل و  2رفل عبد الدائم عمر، 1المظفر الأميرائتلاف عبد 

 3علي
 
 ،يكلية الطب البيطر ،والفسلجة الأدويةفرع 2 ،فرع الجراحة والتوليد1

تنكهام جامعة نو ،كلية العلوم والتكنلوجيا3، بغداد، العراق، جامعة بغداد

 المملكة المتحدة ، نوتنكهام، ترنت

 

 الخلاصة

 

استخدام تتناول هذه الدراسة الجوانب السريرية والتشريحية المرضية 

الدي ال ميثايونين لتعزيز التئام الجروح. الغرض من إدارة  مركب

الجروح هو تعزيز الشفاء، مع الحد الأدنى من الألم والانزعاج والتندب، 

وهذا مهم، خاصة في حالات معينة مثل الجراحة التجميلية وإصابات 

المناطق الحيوية مثل الصدر والمفاصل والعينين حيث تتداخل الجروح 

الحيوية، بالإضافة إلى أمراض واضطرابات محددة مثل  مع العمليات

مرض السكري وسوء المناعة وسوء التغذية والسرطان والتي تطيل فترة 

الشفاء. تم استخدام خمسة عشر أرنبا بالغا، بعد التحضير الجراحي، تم 

سم( كاملة السماكة على كل جانب  2عمل جروح جلدية دائرية بقطر )

انب السيطرة دون علاج، في حين تم تغطية من ظهر الأرنب؛ ترك ج

تمت ملاحظة  ميثايونين.ملجم من الدي ال  500الجانب المعالج بـ 

 3و1ساعات، واليوم  6الجروح التجريبية يوميا، لتقييم تقلص الجرح بعد 

بعد العملية الجراحية. تم إجراء التحليل النسيجي  14و12و 9و7و 5و

بعد العملية 14و 7و 5و 3و 1اليوم المرضي على أنسجة حافة الجرح في

الجراحية. تم قياس وقت الشفاء الكامل لكل من الجروح المعالجة 

والمكافحة. كان تطبيق الدي ال ميثايونين فعالا في عملية الإرقاء، 

وتسريع عملية الشفاء وفقا لنتائج تقييم تقلص الجرح والتشريح المرضي 

مقارنة كاثر الخلايا الظهارية بسبب النضج الأسرع للأنسجة الحبيبية وت

تميز الانتقال من الالتهاب إلى الانتشار بغزو الخلايا الليفية  ةبالسيطر

وزيادة تراكم الكولاجين في الجرح. نستنتج بذلك إن استخدام الدي ال 

ميثايونين موضعيا على الجرح يعزز جميع مراحل التئام الجروح، 

ل ميثايونين كمسحوق للجروح.ويمكننا أن نوصي بتعبئة وتصنيع الدي ا
 


