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Summary
The Effect of Dietary Polyunsaturated Fatty Acid on Skin Wound Healing in Chronic Diabetic Rat
Jafarinaveh H.R., MSc.'.,Khaksari M., PhD.2, Taghavi M.M., MSc.!, Shariati M., MSc.! and Rezaei-zadeh A., MSc.!
1. Faculty members, Anatomy Department, School of Medicine, Rafsanjan University of Medical Sciences, Rafsanjan, Iran. 2. Associate Professor of

Physiology, Department of Physiology and Physiology Research Center, Kerman University of Medical Sciences, Kerman, Iran.

The potential role of omega — 3 (®-3) and omega - 6(®w-6) fatty acids on wound healing is of interest and
controversial. In the present study, the effect of dietary intake of fish oil (0-3 diet ) and corn oil (©-6 diet) on skin
wound healing has been investigated in rat. This experimental study was performed on four groups of male rats (one
normal group and three diabetic groups). Diabetes was induced by subcutaneous injection of 50 mg/kg streptozotocin.
In diabetic groups, one group was control and received STZ alone, and the other two diabetic groups were respectively
fed with oral Fish oil (Fo group) and corn oil (co group) from 4 weeks after the induction of diabetes till complete
wound healing. All animals were wounded by a 4 cm vertical incision in the midline of dorsum 8 weeks after diabetes
induction. Wound surface area, percentage of wound healing, vessels density, and epidermal growth were measured at
various post-operated periods. The results showed that, surface area of wound in co group was less than that of FO-
treated rats and control group at the 7" post — operative day. Moreover the percentage of wound healing in co group
was 97% at the 20" day, while this parameter in FO group and control group were 66% and 71.3% respectively.
Although vessels density and epidermal growth in control group were significantly less than those of normal group, no
significant difference was found between both FO and CO groups with control group in this regard. Moreover, FO diet
and CO diet had an inhibitory effect on increased plasma glucose in diabetic rats by 46.8% and 40.7% respectively.
Diabetic rats demonstrated increased plasma total cholesterol, triglyceride and LDLc levels, but this change was
significantly decreased by both diets at the end of 7" week. FO and CO diets also caused an increase in plasma HDL
level comparing to the control group. We concluded that, corn oil (0-6 diet) supplementation can result in an
acceleration of skin wound healing in chronic diabetic rats, but fish oil have no effect. These actions of corn oil may be
mediated through changes in inflammatory or fibroplasias stages of wound response.

Key Words: Polyunsaturated Fatty acid, Corn oil , Fish oil, Wound healing, Chronic diabetes
Journal of Kerman University of Medical Sciences,2005; 12(2): 99-109

107



V’.:J[«J‘[,.A:j‘/j)o‘)j;

u[»;f@ﬂ’p}b oty dloes

4. Albina JE, Gladden P and Walsh WR.
Deterimental effects of an omega-3 fatty acid-
enriched diet on wound healing. JPEN J
Parenter Enteral Nutr 1993; 17(6): 519-521.

5. Arend A, Zilmer M, Vit halemm T, Selstam G
and Sepp E. Lipoic acid prevents suppression
of connective tissue proliferation in the rat
liver induced by n-3 PUFAs. A pilot study.
Ann Nutr Metab 2000; 44(5-6): 217-222.

6. Delamaire M, Maugendre D, Moreno M,
Impaired leucocyte functions in diabetic
patients. Diabet Med 1997; 14(1): 29-34.

7. Drexler AM. Tumor necrosis factor: its role in
HIV/AIDS. STEP Persspect 1995; 7(1): 13-15.

8. Eritsland J.  Safety
polyunsaturated fatty acids. 4m J Clin Nutr
2000; 71(1suppl) 197S-201S.

9. Friday KE, Childs MT, Tsunehara CH,
Fujimoto WY, Bierman EL and Ensinck JW.
Elevated plasma

considerations  of

glucose and lowered
triglyceride levels from omega-3 fatty acid
supplementation in type II diabetes. Diabetes
Care 1989; 12(4): 276-281.

10. Futagami A, Ishizaki M, Fukuda Y, Kawana S
and Yamanak N. Wound healing involves
induction of cyclooxygenase-2-expression in
rat skin. Lab Invest 2002; 82(11): 1503-1513.

11. Gembal M, Druzynska J, Kowalczyk M et al.
The effect of ascorbic acid on protein
glycation in streptozotocin-diabetic rats.
Diabetologia 1994; 37(7): 731-736.

12. Giron MD, Sanchez F, Hortelano P, Periago
JL and Suarez MD. Effects of dietary fatty
acids on lipid metabolism in streptozotocin-
induced diabetic rats. Metabolism 1999; 48(4):
455-460.

13. Glauber H, Wallace P, Griver K and Brechtel

G. Adverse inetabolic effect of omega-3 fatty

108

Ol (S5 psle o8l ale dlrn rdgn (lo G g) Aoy 4 (o3n (b3 Gl in s, 055 2t e e (LS B (s daoms (55

14.

15.

16.

17.

18.

19.

20.

21.

22.

: CLA
Al

ANV oY 5) sled il AYAY

r}.»d\.w AYVA ng);h)\é}L;j)}ij:édqsaggb.li:d_\fapuiy):rsjﬁ;ﬂ@b S Ssl glde 3 S e demes (6obw 5 dases (HLS =LY

VAYNAY o oY ojlas

AYVA 55 Q}MW&J: C}l.o als..f.i\bd’.uc&l{_: @‘N 6\.&‘_‘;‘}‘):?’) r:AJ?jLsALA Q.'r—}_} P Sl e (oS .L&Mcd:\qu« Al

Mg o Tesled
acids in non-insulin dependent diabetes
mellitus. Ann Intern Med 1988; 108(5): 663-
668.

Hammes HP, Weiss A, Fuhrer D, Kramer HJ,
Papavassilis C and  Grimminser F.
diabetic
retinopathy in the rat by omega-3 fatty acids.
Diabetologia 1996; 39(3): 251-255.

Hankenson KD, Watkins BA, Schoenlein IA,
Allen KG and Turek JJ. Omega-3 fatty acids
fibroblast

formation in associaation with changes in

Acceleration of  experimental

enhance  ligament collagen
interleukin-6 production Proc Soc Exp Biol
Med 2000; 223(1): 88-95.

Hynes GR and Jones PJ. Leptin and its role in
lipid metabolism. Curr Opin Lipidol 2001;
12(3): 321-7.

Isler H, Bauen A, Hubler M and Oberholzer
M. Morphometric assessement of wound
healing in rats treated with a protein-free
haemodialysate. Burns 1991; 17(2): 99-103.
Jeffcoate WJ and Harding KG. Diabetic foot
ulcers. Lancent 2003; 361(9368): 1545-1551.
Fish oils and
insulin action in type 2 diabetes. Ann NY Acad
Sci 1993; 683: 250-257.

Kusunoki M, Tsutsumi K, Hara T, et al. Ethyl
icosapentate (omega-3 fatty acid) causes

Kasim SE. Dietary marine

accumulation of lipids in skeletal muscle but
suppresses insulin resistance in OLETE rats.
Metobolism 2003; 52(1):30-34.

Lands WE. Biochemistry and physiology of n-
3 fatty acids. FASEB J 1992; 6(8): 2530-2536.
Luo J, Rizkalla SW, Vidal H, et al. Moderate
intake of n-3 fatty acids for 2 months has no
detrimental effect on glucose metabolism and
could ameliorate the lipid profile in type 2



23.

24.

25.

26.

27.

28.

29.

30.

diabetic men. Diabetes Care 1998; 21(5): 717-
724.

Malasanos TH and Stacpoole PW. Biological
effects of omega-3 fatty acids in diabetes
mellitus. Diabetes Care 1991; 14(12): 1160-
1179.

McVeigh GE, Brennan GM, Johnston GD, et
al. Dietary fish oil augments nitric oxide
production or release in patients with typ2
(non-insulin-dependent)  diabetes
Diabetologia 1993; 36(1): 33-38.
Nirgiotis JG, Hennessey PJ, Black CT and
Andrassy RJ. Low-fat, high-carbohydrate diets
improve wound healing and increase protein

mellitus.

levels in surgically stressed rats. J Pediatr
Surg 1991; 26(8): 925-928.

O-hara M, Esato K, Harada M, et al
Eicosapentanoic acid suppresses intimal
hyperplasia after expanded

polytetrafluoroethylene grafting in rabbits fed
a high cholestrol diet. J Vasc surg 1991; 13(4):
480-486.

Ormerod LD, Garsd A, Abelson MB and
Kenyon KR. Eicosanoid modulation and
epithelial wound healing kinetics of the alkali-
burned cornea. J Ocul Pharmacol 1992; 8(1):
53-58.

Reiber GE, Vileikyte L, Boyko EJ et al
Causal pathways for incident lower-extremity
ulcers in patients with diabetes from two
settings. Diabetes Care 1999; 22(1): 157-162.

Robertson S, Cameron NE and Cotter MA.
The effect of the calcium antagonist nifedipine
on peripheral nerve function in streptozotocin
diabetic rats. Diabetologica 1992; 35(12):
1113-1117.

Ruthig DJ and Meckling-Gill KA. Both(n-3)
and (n-6) fatty acids stimulate wound healing
in the rat intestinal epithelial cell line, IEC-6. J
Nutr 1999; 129(10): 1791-1798.

109

31.

32.

33.

34.

35.

36.

37.

Stepanovic V, Awad O, Jiao C, Dunnwald M
and Schatteman GC. Leprdb diabetic mouse
bone marrow cells inhibit skind wound
vascularization but promote wound healing.
Circ Res 2003; 92(11): 1247-1253.

Sukumar P, Loo A, Magur E, Nandi J, Oler A
and Levine RA. Dietary supplementation of
nucleotides and arginine promotes healing of
small bowel ulcers in experimental ulcerative
ileitis. Dig Dis Sci 1997; 42(7): 1530-1536.
Puri P and Reen DIJ.
Polyunsturated fatty acids infiuence neonatal

Sweeney B,

monocyte survival. Pediatr. Surg Int 2001,
17(4): 254-258.

Terkelsen LH, Eskild-Jensen A, Kjeldsen H,
Barker JH and Hjortdal VE. Topical
application of cod liver oil ointment
accelerates wound healing: an experimental
study in wounds in the ears of hairless mice.
Scand J Plast Reconstr Surg Hand Surg 2000;
34 (1): 15-20.

Thies F, Nebe-Von-Caron G, Powel JR,
Yaqoob P, Newsholme EA and Calder PC.
Dietary Supplemnatation with eicosapenaenoic
acid, but not with other long- chain n-3 or n-6
Polyunsaturated fatty acids, decreases natural
killer cell activity in healthy subjects aged>55
years. Am J Clin Nutr 2001; 73(3): 534-548.
Toft I, Bonaa KH, Ingebretsen OC, Nordoy A
and Jenssen T. Effects of n—3 polyunsaturated
fatty acids on glucose homeostasis and blood
pressure in essential hypertension. Ann Intern
Med 1995; 123(12): 911-918.

Yue DK, Swanson B, McLennan S, et al.
Abnormalities of granulation tissue and
collagen formation in experimental diabetes,
ureamia and malnutrition. Diabet Med 1986;
3(3): 221-225.





