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GiRis
Kronik yaralar agri, hareketsizlik, yara kokusu
ve akint1 gibi hastaliga bagli semptomlar yara-
tan ve saglik sistemi ile bireylerin sosyal yasami
i¢in 6nemli sorunlar ortaya ¢ikaran bir durum-
dur. Ozellikle kronik yaralarin prevalansi yagla
birlikte artmaktadir (1). Amerika Birlesik Dev-
letlerinde senelik yaklasik 3-6 milyon bireyin,
iyilesmeyen yaralardan etkilendigi bildirilmistir
(2). Ote yandan yara bakimi, karmagik ve yiik-
sek maliyetli bir stirectir (3).

Beslenme, DNA, RNA ve mikroRNAllar gibi
anahtar molekiilleri hedefleyerek epigenetik,
yara iyilesmesini etkileyebilmektedir (4). Epi-
genetik faktorler ayrica transkripsiyon faktorle-
rini, sitokinleri, hticre dis1 matris proteinlerini
ve glikozaminoglikan: da diizenlemektedir. Bu
acidan da beslenme, yara iyilesme siirecinin her
adimini aktif olarak etkileyebilen epigenetik bir
sinyaldir (5). Yara iyilesmesinde amino asitle-
rin, vitaminlerin ve minerallerin onemli rolleri
bulunmaktadir. Bununla birlikte bazi dogal bi-
lesiklerin, siireci hizlandirmak igin sinerjik bir
etkiye sahip olabilecegi diisiiniilmektedir (6).

Niikleik asitlerin (DNA ve RNA), proteinle-
rin, fonksiyonel doku olgunlagmasi ve farklilas-
masinda yer alan diger faktorlerin sentezi igin
yeterli miktarda besin alimi gereklidir. Ote yan-
dan yetersiz beslenme, biiyiik 6l¢iide iyilesme
stirecinin gecikmesi veya basarisizlig ile iliski-
lidir (7). Yetersiz beslenme inflamatuar fazi uza-
tarak, fibroblast proliferasyonunu ve yaranin
gerilme giiciinii azaltarak, enfeksiyon oranlarini
artirarak ve kollajen iiretimini degistirerek yara
iyilesme evresinin normal siirecini etkilemekte-
dir (8).

Niitrisyonel Degerlendirme ve Yara
lyilesmesi

Ulusal Saglik ve Klinik Mitkemmellik Ensti-
tistniin rehberligi, tiim hastalarin hastaneye
basvurularinda ve ilk ayakta tedavilerinde ye-
tersiz beslenme agisindan taranmasi gerektigini
vurgulamaktadir. Kronik yaralar1 olan hastalar
da bu noktada taranmasi gereken grup igeri-
sinde yer almaktadir (9). Deri ilserasyonuna
gore beslenme durumunu degerlendirmek i¢in
tarihsel, hematolojik ve antropomorfik verile-
ri igeren cesitli tarama araglar1 gelistirilmis ve
dogrulanmustir. Bunlara Subjektif Global De-
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Herhangi bir stiphe varsa, daha fazla tibbi tavsi-
ye alinmalidir (Kanit diizeyi: D) (80).

Alt Ekstremite Venoz Hastalig1 Olan Hasta-
larda Yaralarin Tedavisi Rehberi 2019 ‘da bes-
lenmeyle ilgili 6nerilere rastlanmistir. Bu reh-
berde, iyilesmeyen vendz bacak tilserleri olan ve
beslenme yetersizliginden siiphelenilen birey-
leri, degerlendirme ve uygun miidahaleler i¢in
kayith bir diyetisyene yonlendirilmesi gerektigi
vurgulanmigstir (Kanit diizeyi = C; Fayda/etkili-
lik/zarar = Sinif I; Kanit kalitesi= Uzman gorii-
sii). Besin alimi ve yeterli besinin mevcudiyeti,
besini elde etme giicii dahil olmak {izere has-
tanin beslenme durumu degerlendirilmelidir
(Kanit diizeyi = C; Fayda/etkililik/zarar = Sinif
IT; Kanit kalitesi = Diigiik) (81).

KAYNAKLAR

1. Heyer K, Herberger K, Protz K, Glaeske G, Augus-
tin M. Epidemiology of chronic wounds in Germany:
analysis of statutory health insurance data. Wound
Repair Regen. 2016;24(2):434- 442.

2. Jarbrink K, Ni G, Sonnergren H. et al. Prevalence and
incidence of chronic wounds and related complicati-
ons: a protocol for a systematic review. 2016;5(1):152.

3. Al-Gharibi KA, Sharstha S, Al-Faras MA. Cost-Effe-
ctiveness of Wound Care: A concept analysis. Sultan
Qaboos Univ Med J. 2018;18(4):e433-e439.

4.  Palmieri B, Vadala M, Laurino C. Review of the mole-
cular mechanisms in wound healing: new therapeutic
targets?. ] Wound Care. 2017;26(12):765-775.

5. Saldanha SN, Royston KJ, Udayakumar N, Tollefsbol
TO. Epigenetic Regulation of Epidermal Stem Cell Bi-
omarkers and Their Role in Wound Healing. Int ] Mol
Sci. 2015;17(1):16.

6. Guo S, Dipietro LA. Factors affecting wound healing.
] Dent Res. 2010;89(3):219-229.

7. Brown KL, Phillips TJ. Nutrition and wound healing.
Clin Dermatol. 2010;28(4):432-439.

8.  Witts BAT, Martin T. The role of nutrition in succes-
sful wound healing. ] Community Nurs. 2018;32(4).

9. Medlin S. Nutrition for wound healing. Br ] Nurs.
2012;21(12):S11-2, S14-5.

10. Palmieri B, Vadala M, Laurino C. Nutrition in wound
healing: investigation of the molecular mechanisms,
a narrative review. ] Wound Care. 2019;28(10):683-
693.

11. Chang CC, Lan YT, Jiang JK, et al. Risk factors for

delayed perineal wound healing and its impact on
prolonged hospital stay after abdominoperineal rese-
ction. World J Surg Oncol. 2019;17(1):226.

375

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mahakalkar CC, Modi S, Yeola M, Kaple MN, Patwar-
dhan MA, Laddha P. Malnutrition in hospitalised pa-
tients; a real concern in surgical outcomes. Int J Res
Med Sci 2014;2:250-7.

Saghaleini SH, Dehghan K, Shadvar K, Sanaie §,
Mahmoodpoor A, Ostadi Z. Pressure Ulcer and Nut-
rition. Indian J Crit Care Med. 2018;22(4):283-289.
Serpa LFE, Santos VL. Validity of the Braden Nutrition
Subscale in predicting pressure ulcer development. J
Wound Ostomy Continence Nurs. 2014;41(5):436-
443,

Kelechi T7J, Brunette G, Bonham PA, et al. 2019 Gu-
ideline for Management of Wounds in Patients With
Lower-Extremity Venous Disease (LEVD): An Exe-
cutive Summary. ] Wound Ostomy Continence Nurs.
2020;47(2):97-110.

Demling RH. Nutrition, anabolism, and the wound
healing process: an overview. Eplasty. 2009;9:€9.
Looijaard WGPM, Molinger J, Weijs PJM. Measuring
and monitoring lean body mass in critical illness.
Curr Opin Crit Care. 2018;24(4):241-247.

Moran L, Custer P, Murphy G. Nutritional assess-
ment of lean body mass. JPEN ] Parenter Enteral
Nutr.1980;4:595

Harris RB. Chronic and acute effects of stress on
energy balance: are there appropriate animal mo-
dels?2.Am ] Physiol Regul Integr Comp Physiol.
2015;308(4):R250-R265.

Merryfield C. Nutrition and Wound Care. Complete
Nutrition 2010;10(4): 26-8.

Crowe T. Nutrition therapy in the prevention and
treatment of pressure ulcers. Wound Practice Res.
2009;17:90-9

Posthauer ME, Dorner B, Collins N. Nutrition: a cri-
tical component of wound healing. Adv Skin Wound
Care. 2010;23(12):560-574.

Aya KL, Stern R. Hyaluronan in wound healing: re-
discovering a major player. Wound Repair Regen.
2014;22(5):579-593.

Takayama Y. (2012) Lactoferrin and its Role in
Wound Healing, 1st edition, Netherlands, Springer.
Xuan YH, Huang BB, Tian HS, et al. High-glucose
inhibits human fibroblast cell migration in wound
healing via repression of bFGF-regulating JNK
phosphorylation. PLoS One. 2014;9(9):e108182.
Kanazawa S, Fujiwara T, Matsuzaki S, et al. bFGF re-
gulates PI3-kinase-Racl-JNK pathway and promotes
fibroblast migration in wound healing. PLoS One.
2010;5(8):e12228.

Lamers ML, Almeida ME, Vicente-Manzanares M,
Horwitz AFE, Santos MF (2011) High glucose-media-
ted oxidative stress impairs cell migration. PLoS One
6: €22865

Hew JJ, Parungao RJ, Mooney CP, et al. Low-protein
diet accelerates wound healing in mice post-acute in-
jury. Burns Trauma. 2021;9:tkab010.

Jara CP, Mendes NF, Prado TPD, de Aratjo EP. Bio-
active Fatty Acids in the Resolution of Chronic Inf-
lammation in Skin Wounds. Adv Wound Care (New



KRONIK YARA

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Rochelle). 20209(8):472-490.

Innes JK, Calder PC. Omega-6 fatty acids and inflam-
mation. Prostaglandins Leukot Essent Fatty Acids.
2018;132:41-48.

Najmi M, Vahdat Shariatpanahi Z, Tolouei M, Amiri
Z. Effect of oral olive oil on healing of 10-20% total
body surface area burn wounds in hospitalized pa-
tients.Burns. 2015;41(3):493- 496.

Jaffe L, Wu S. The Role of Nutrition in Chronic
Wound Care Management. PODIATRY MANAGE-
MENT. 2017; 77-83.

Palmieri B, Vadala M, Laurino C. Nutrition in wound
healing: investigation of the molecular mechanisms,
a narrative review. ] Wound Care. 2019;28(10):683-
693.

Karna E, Szoka L, Huynh TYL, Palka JA. Proline-de-
pendent regulation of collagen metabolism. Cell Mol
Life Sci. 2020;77(10):1911-1918. doi:10.1007/s00018-
019-03363-3

Albaugh VL, Mukherjee K, Barbul A. Proline Precur-
sors and Collagen Synthesis: Biochemical Challenges
of Nutrient Supplementation and Wound Healing. ]
Nutr. 2017;147(11):2011-2017.

Barbul A. Proline precursors to sustain Mammalian
collagen synthesis. ] Nutr. 2008;138(10):2021S-2024S.
Oguz A, Uslukaya O, Alabalik U, Turkoglu A, Ka-
pan M, Bozdag Z. Topical N-acetylcysteine improves
wound healing comparable to dexpanthenol: an ex-
perimental study. Int Surg. 2015;100(4):656-661.
Salamon S, Kramar B, Marolt TP, Polj$ak B, Milisav I.
Medical and Dietary Uses of N- Acetylcysteine. An-
tioxidants (Basel). 2019;8(5):111. Published 2019 Apr
28.

Cruzat V, Macedo Rogero M, Noel Keane K, Curi R,
Newsholme P. Glutamine: Metabolism and Immune
Function, Supplementation and Clinical Translation.
Nutrients. 2018;10(11):1564

Haussinger D, Schliess F. Glutamine metabolism and
signaling in the liver. Front Biosci 2007; 12(1):371-
391.

Blass SC, Goost H, Tolba RH, et al. Time to wound
closure in trauma patients with disorders in wound
healing is shortened by supplements containing anti-
oxidant micronutrients and glutamine: a PRCT. Clin
Nutr. 2012;31(4):469-475.

Bollhalder L, Pfeil AM, Tomonaga Y, Schwenkglenks
M. A systematic literature review and meta-analysis
of randomized clinical trials of parenteral glutamine
supplementation. Clin Nutr. 2013;32(2):213-223.
Garcia-de-Lorenzo A, Zarazaga A, Garcia-Luna PP,
et al. Clinical evidence for enteral nutritional sup-
port with glutamine: a systematic review. Nutrition.
2003;19(9):805-811.

Jun C, Choi Y, Lim SM, et al. Disturbance of the glu-
tamatergic system in mood disorders. Exp Neurobiol.
2014;23(1):28-35. doi:10.5607/en.2014.23.1.28
Arribas-Loépez E, Zand N, Ojo O, Snowden M]J, Ko-
chhar T. The Effect of Amino Acids on Wound He-
aling: A Systematic Review and Meta-Analysis on

376

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Arjinine and Glutamine. Nutrients. 2021;13(8):2498.
Badr G, Badr BM, Mahmoud MH, Mohany M, Ra-
bah DM, Garraud O. Treatment of diabetic mice with
undenatured whey protein accelerates the wound he-
aling process by enhancing the expression of MIP-1q,
MIP-2, KC, CX3CL1 and TGF-p in wounded tissue.
BMC Immunol. 2012;13:32.

Roohani N, Hurrell R, Kelishadi R, Schulin R. Zinc
and its importance for human health: An integrative
review. ] Res Med Sci. 2013;18(2):144-157.
Livingstone C. Zinc: physiology, deficiency, and pa-
renteral nutrition. Nutr Clin Pract. 2015;30(3):371-
382.

Gupta M, Mahajan VK, Mehta KS, Chauhan PS. Zinc
therapy in dermatology: a review. Dermatol Res Pra-
ct. 2014;2014:709152. doi:10.1155/2014/709152
Kogan S, Sood A, Garnick MS. Zinc and Wound He-
aling: A Review of Zinc Physiology and Clinical App-
lications. Wounds. 2017;29(4):102-106.

Besecker BY, Exline MC, Hollyfield J, et al. A com-
parison of zinc metabolism, inflammation, and dise-
ase severity in critically ill infected and noninfected
adults early after intensive care unit admission. Am J
Clin Nutr. 2011;93(6):1356-1364.

Gammoh NZ, Rink L. Zinc in Infection and Inflam-
mation. Nutrients. 2017;9(6):624.

Lin PH, Sermersheim M, Li H, Lee PHU, Steinberg
SM, Ma J. Zinc in Wound Healing Modulation. Nut-
rients. 2017;10(1):16. Published 2017 Dec 24.

Lin PH, Sermersheim M, Li H, Lee PHU, Steinberg
SM, Ma J. Zinc in Wound Healing Modulation. Nut-
rients. 2017;10(1):16. Published 2017 Dec 24.
Wilkinson EA. Oral zinc for arterial and ve-
nous leg ulcers. Cochrane Database Syst Rev.
2012;(8):CD001273.

O’Connor S, Murphy S. Chronic venous leg ulcers:
Is topical zinc the answer? A review of the literature.
Adv. Skin Wound Care. 2014;27:35-44.

Cereda E, Gini A, Pedrolli C, Vanotti A. Disease-spe-
cific, versus standard, nutritional support for the tre-
atment of pressure ulcers in institutionalized older
adults: a randomized controlled trial.] Am Geriatr
Soc. 2009;57(8):1395-1402.

Desneves K, Todorovic B, Cassar A, Crowe T. Tre-
atment with supplementary arjinine, vitamin C and
zinc in patients with pressure ulcers: A randomised
controlled trial. Clin Nutr 2005; 24(6):979-987.
Razzaghi R, Pidar E Momen-Heravi M, Bahmani F,
Akbari H, Asemi Z. Magnesium Supplementation
and the Effects on Wound Healing and Metabolic
Status in Patients with Diabetic Foot Ulcer: a Rando-
mized, Double-Blind, Placebo-Controlled Trial. Biol
Trace Elem Res. 2018;181(2):207-215.

Vetchy MPJV. Biological role of copper as an essenti-
al trace element in the human organism. Ceska Slov
Farm. 2018;67(4):143-153

Philips N, Samuel P, Parakandi H, Gopal S, Siomyk
H, Ministro A, Thompson T, Borkow G. Beneficial re-
gulation of fibrillar collagens, heat shock protein-47,



Kronik ve Zor Yaralarda Beslenme

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

elastin fiber components, transforming growth fac-
tor-betal, vascular endothelial growth factor and oxi-
dative stress effects by copper in dermal fibroblasts.
Connect Tissue Res. 2012;53(5):373-378

Solano E On the Metal Cofactor in the Tyrosinase
Family. Int ] Mol Sci. 2018;19(2):633. Published 2018
Feb 23. doi:10.3390/ijms19020633

Toxqui L, Vaquero MP. Chronic iron deficiency as an
emerging risk factor for osteoporosis: a hypothesis.
Nutrients. 2015;7(4):2324-2344.

Wright JA, Oddy M], Richards T. Presence and cha-
racterisation of anaemia in diabetic foot ulceration.
Anemia. 2014;2014:104214.

Takayama Y, Aoki R. Roles of lactoferrin on skin
wound healing. Biochem Cell Biol. 2012;90:497-503.
Kuru R, Yarat A. Bor ve Sagligimiza Olan Etkilerine
Giincel Bir Bakis. Clin Exp Health Sci 2017; 7:104-
114.

Coban FK, Ince S, Kucukkurt I, Demirel HH, Haz-
man O. Boron attenuates malathion-induced oxida-
tive stress and acetylcholinesterase inhibition in rats.
Drug Chem. Toxicol. 2015;38(4): 391-9.

Konca M, Korkmaz M. Comparison of Effects of
Administration of Oral or Topical Boron on Wound
Healing and Oxidative Stress in Rats. Kocatepe Vet J.
2020;13(1):11-18.

Demirci S, Dogan A, Aydin S, Diilger EC, $ahin E
Boron promotes streptozotocin-induced diabetic
wound healing: roles in cell proliferation and mig-
ration, growth factor expression, and inflammation.
Mol Cell Biochem. 2016;417:119- 133.

Polcz ME, Barbul A. The Role of Vitamin A in Wound
Healing. Nutr Clin Pract. 2019;34(5):695-700.
Strange RC, Shipman KE, Ramachandran S. Metabo-
lic syndrome: a review of the role of vitamin D in me-
diating susceptibility and outcome. World J Diabetes.
2015;6:896-911.

Ding ], Kwan P, Ma Z, et al. Synergistic effect of vita-
min D and low concentration of transforming growth
factor beta 1, a potential role in dermal wound hea-
ling. Burns. 2016;42:1277- 1286

377

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Tiwari S, Pratyush DD, Gupta SK, Singh SK. Vitamin
D deficiency is associated with inflammatory cytoki-
ne concentrations in patients with diabetic foot infec-
tion. Br ] Nutr. 2014;112:1938-1943

Jiang Q. Natural forms of vitamin E: metabolism, an-
tioxidant, and anti-inflammatory activities and their
role in disease prevention and therapy. Free Radic
Biol Med. 2014;72:76- 90.

Lee GY, Han SN. The Role of Vitamin E in Immunity.
Nutrients. 2018;10(11):1614.

Hobson R. Vitamin E and wound healing: an eviden-
ce-based review. Int Wound J. 2016;13(3):331-335.
Carr, A.C.; Vissers, M.C. Good nutrition matters:
Hypovitaminosis C associated with depressed mood
and poor wound healing. N. Z. Med. J. 2012, 125,
107-109.

Barbosa E, Faintuch ], Machado Moreira EA, et al.
Supplementation of vitamin E, vitamin C, and zinc
attenuates oxidative stress in burned children: a
randomized, double-blind, placebo-controlled pilot
study.] Burn Care Res. 2009;30(5):859-866.

Yun IS, Yoo HS, Kim YO, Rah DK. Improved scar ap-
pearance with combined use of silicone gel and vita-
min C for Asian patients: a comparative case series.
Aesthetic Plast Surg. 2013;37(6):1176-1181.

Gould L, Stuntz M, Giovannelli M, et al. Wound He-
aling Society 2015 update on guidelines for pressure
ulcers. Wound Repair Regen. 2016;24(1):145-162.
HSE National Wound Management Guidelines, The
HSE National Wound Management Guidelines 2018
supersede all previous wound management guideli-
nes, 2018; Reference Number: CSPD004/2018.
Kelechi TJ, Brunette G, Bonham PA, et al. 2019 Gu-
ideline for Management of Wounds in Patients With
Lower-Extremity Venous Disease (LEVD): An Exe-
cutive Summary. ] Wound Ostomy Continence Nurs.
2020;47(2):97-110.



