g Wlo

odlaiwl b cpo 30 (LS I me SO ge 1O (Swgr SRR mao ¥
w3 9 (Pl HE9) 3 ply
T 190 ml gl { SRS Sy (S ¢ (G e Mo ¢ 085S yixe Lo oo

CIANY lio b pds A+ IVITY ot gi 31 4odol cdbpd  A+/BIVF (Mol g ot gi 4 Ao Jlusl  A+/F/1) :allis b 5

( oSz )

Sl 0gilly & 055 o0 Djpe SGLS e S5 ln ook slagiisS pol b o 1Bus g dae;
5 Ble 3y 290 S )5 Sl addllas (ul 3 adl oo S 990 SGLS lapS ) Sgate 0 PRl 5 Y5l 2
B sor 350 oo SRbs Glahes 50 Sts 05 Ssete 83y F el 5 T -l g slasenl ol 28 (529,
Ry
095 Jlez 50 Sobd Wb e 09,5 O @y (Solal JSb 4 @b 5 Shge TO ¢ 025 asdllae (nl )3 lagpg) g Olge
S 09,5 Dlgie 409, ey B Wl ) S6lS 5 oS (e O Jlade ) g iot il (al> p B2y 5 alewsy
OE9) 5 4 50 09,5 93 9 e 09)5) Gloyd (g 09,5 (lgie 4 09,5 S« Slis slaog S 0 b a5 L o
dod Sy (Sle ey aad leyo Ll )5 5 oale oy, b e Sils ;3T 0,5 s S il e &8 g b
8L aslsl JolS (60gms B oo ol sl 5 am e ez 050 )F ol moye s sile ¥ Gy g0 Sllg>
51 ooliisl b lisicdly i Loyl cymad 50 b (g S0l o35 peans Corlis o 510 ) V¥ elags, 4o
2 aslllas (n ol - GelenS glon ()
Vo500 A (slags; 5o Llys o8 5 ale g, Lond ey 09,5 53 35 b b (LS g (0l s iy
e 59y 0% D)3 9 (Blo (89, L odd Gloyd 09,5 10 035 $O9me Oliee 92 Oleyd g 095 5l e leys 5l e
zlas )l epyaml ol ols flas pwlincdl oldlas g 7Y leys ey 09,5 10 il en a5 Jl> o 54 79A
ol J55S 09,5 b alten Loy plys jsbo 40 08 5 oale (g, b o ey 03,5 53 o3I 0515 5 Jsho
2 sy SlapS ) Sgnte et 4 ke Cal (Sl UKD 4 D)3 5 ale by, (rdge 35 16 S A
Dgh e Seibs sl tse

055 Ssete 10y O 1 Ble (19 il HgualS ASL‘°°3‘9/

Olndy Sy ke o&tils (K 0aSCils 25 ple (25587 03,8 (oo (sies oy ) -\
jafari3970@yah00.com : s =1 oy o FAN-FYNAEES G55 @ FAN-OYFE T ;s
Oloed ‘_;<.~J.L r)l.c oLl é&j 015l s r}l.a ‘_g.i:j}AT UJ?JL”;\:..N\—Y
dgda Sy psle oBtsls 23 e 1T (smiils Olmnd, (S psle oBtsls (St oaStsls 25 pske a3l 058 gm T
33 ok (S pshe o8itils (Ko 0aSCls G355 5 S5 sb 5paT 58 Slslenl -


www.SID.ir

w2l e s g g g ‘5‘“?’5 t..,nj Yor

Khaksar .cool sas (5,155 7 -Kal 5 Y=ol Gy aunl
Pl g, a5 wols las 03 Slalllas jo il e
Sb 4 ar g Shs S a4 Tl gy
Slaghse )3 (g 03 St S el (e
Jafari ow,p ;o L5-v] Sgd o0 Ol 5y Stk
ool LIS &3 e, iSu g39me OlSh 3 naveh
5o LAl ws samlie Snls slaige 4o F-Kal Oy
Yol (sl (oale (g, Cuia 53 Jsl anlllan 53 el
i 56 pom addllae a5 Jb> 8 wasoe olis |,
5 Kasage aslllas o .5 ks ad¥o #-1Kal gol> &) 48,
S Sl me 50 (le (89, Sate ST ) 1Sen
2 ofe, onl oos b Jarmahi J[a] as 5 lF
sVl os )55 1) (S gu 5l ol slaps s ooe s
2le £5, Byas aS wisls olis il Kes 3 Ormerod
S 63 dse 2 Al s Sjge &
Terklsen [V V] o)la (555 5 aiir 458 0 (Sigm
WS gy rose Bras &S Waged OIS Kes
05 bl Sl )0 @S 5 sileeS cely oo
A e o 50 NY] 09 atge (555 sy
b plgs gy o) 50 Pl 5 ¥l Gz (sland
a8 G alie o Jlme Gl s )3 (>l
33 s o3 damts 55 &S ols oles Bjerve VY]
0sd (oluo)b ¥ -Bl © 2 slaal 058" bl jles
ol O- hara w,p ,0 a5 Jl> o [VF] sgi oo
PP o) S 0 ) Gepd piSS VK
DOl woges G 1) Stwgy Wgm 5 wols Lals
Cota 3l 4 T o Wl sz 1 6,5 Clalllas
S [V Al osls 055 Ogde g o (ole (429,

DAl 515 se2g 5 a5 ol b cilbes Sladllae a5

dodso

5 ke o o bahd gl 2 lale o
S RCOR PRI X T SOP S NPT [0 [ I | S
Agdioo b @lad jlrs cobo e oy 443 /00,43 V- -
sazn S5lel 5l cubs 4 M o3 st ]
Gl ySan a5 Qls o3 g 004 o5T 095 5L (slaps;
G baiye Slalllas jo 055 Wl gl alad 4y e
cobs cle 4 Slios plalalss 7 AY a5 ol oud
Jio 035 dgme g, e ol V] 598 0 S0l
ot Sl (Sampani o) JSi s 2S5 Olecll ol
Sl b iggentn )3 plpln S 18 Cobs 3
Sals Sl o gas @b g 03,5 0 03 Sgne 0 Ak
oad el sl as Sla g, 5l eolaiul b ocal Sew
K SCHIORNONVRSNN | IRV VAT SURVEL GNP INC N Y
Dglse ) Sgeke 4O LAkl A e (93 3Bl
sasls oSdee pae i elge cdear ST Gl
Gl S nge al slad cabrs Gl e
Sbnl PUST 035 Sgate 59 O5eaST 09005 5 055 Ol
Tf] w5 o

@ 559551 9 F5enl giSlsn slaJsSse 5l ool
AR, w3 Sgnr pall Sy slael,y 5l (S Glge
4 b slosSse ol ewl o0l slgriny Senbs
Sy o 4wl aily, 2le @), S &b
oaiiSeelas b 5 ogdll slaamilee WSlgS (oo Mg oo
Lol sl Jslor slaan )3 51 (5 b

5 ooy oo (2l olge bt gl Gl o
idbiee 9Slen slasSse alox Sl oy slavenl
s oy 4wl Vsl ol
3 Slalllae ;o aigd sleiiny (398 (Al 0aiS U8

S 5,8 g ple 9, E95 90 1L 090 yo SlaELS

AN Jlo of oyled VY 093

Olmindy S5 f}ua@\aw


www.SID.ir

Yov

O1yan 5 0 5 ydnr L jko

sl cobo b o (6,0 aaa A Soe 4 la e ads
Iy.-vy] Do ‘ya e

Sl ,elws 5l eolaiwl b Sllgas ol 1ps ) Sl
Sllge> Cudy Gloge o) Sbml ln ol st
3ooliiwl b s 0l Jaie 0b o3 Jore g oandl
S gy yastle ¥ g 4 IS8 Glopls Sl S
o iy 5 il o 28T alind g b 3
Sogmn &5 9 a8 ) eslial by b ooy
) Covy sloady (polos a5 o il ¥ Cany 40 (S
LYyl ws )3 sl s oo Jolis

At LoSow <850 51 08 5 ole lagses) ileys
9,0 At Sy by (e Sele )0 9 59, 8 Al
Syse ol b 85y Olie e eadle o35 s,
gl Oliee 4 4258 L adlllas alisis slags) 5o (Byae
Sglite walizee sloog,S 5 lohse yo ol S0 5 05
wse odle lans5 (55, (Slie 4 el b a8, 09
his 7S 09,8 was gy |) o3 e ol &S
NV slags,y yo o) e oS 8l odle Jle s
OB 5 oS 2 gy 4 o slmlylaw Yo 51100
Slisy > Shgy ol o aodS b 4ol (5550l
LIS o35 s g9y Sl el SEET il b
oo OlE o3 ke 59yl Sile b g 9 00l
Fbd M g, ead A JS2 o ) am
The d97se Gloge hled Gk 5l g ead Jaie
Lyy] W05 oo 5 S ol o3

1005 dolone ) () & 5 ) Sgete Sy

X 395 3% o35 e = J3l 595 59 o33 b

) GO oy = -
Jsl 395 59 o5

Ot o35 B eoge lp Y Ol (izen

oy adllae pl Bun wezge lAdls L axgi L
Sl S8 ey 9 Bl Ey) xEse o8 D
Sps; S 0 7 -l 5 ¥ -Kal O laasl
Slpl g og (pepe Subs ple slaghse (Swg
3,90 03 53 3015 595 » sy 90 (ol ples esliiul
235518 b))
gy 9 Olge

oige g YO 5l (020 addllae cpl jo 1OUlgus
A o, oo L (Sprague Dawley ol3) 5 ole
50 a8 ol oolawl )8 YO LY. - s> 5 9 Alan
L1y ol g 13 Clilgsiaisy 43,5 18 LU F clo uid
haowe gl WS o 8Ly ojlabil Ll
o5 Bl az )0 YYEY sg0s 0 olfinle;] g ails g
VY Llps s Sllgs g 700%D Lise Cusb,
il 3 Sl cele VY 5 olids, cels

O 4 (Bolas Hob 4 latge 1pleyd Cond sloog ¥
2oy ke wog S o peandi (o V09,5 58) 09,5
09,5 (o 05,5) (lays g (SRbs 09,5 LS 055
b (b eg)F ple bEg) b pleye s (ubs
bopls gloye s (b 09,5 5 ©)3 0y b olays
)5 Oy 9 Ble )

Gz py G L cebs cabs slml g,
Sl & pS e 00 Glime & STZ) Grmwgis oy oo
B olml (55 55 G 4l )0 o (s e 0kS o
A Sde 4 o comedS g Sob ol 5l 6,59l sl
o oolawl saily zals Sl o b asd Ol el 5l 5,
FrosSSIE dfis b Sl 55 0B s, 0 ) an
IV e o oS Sllys Laid 5 0d (5,050l

i daddlae oylg waily id cws jo 05 L Yoo

AN Jlo of oyled VY 093

Olmindy S5 f}ua@\aw


www.SID.ir

w2l o s s Sy gs\.at.r')‘ ‘..:.AJJ YOA

by gl s jualS ey, ple a4 coed JpaS
slajg, 44z 2 (g 09 o5 Jol slajg; yo IS
O S b ok M b e Soop L3
Ol B VY o) 5l o35 gl Gy Seiulis slog S
28bys plys 1) @5 g oale (89, a5 (o895 50 adlllas
Sologme Jals [0 05,8 ¥ a4 Cod (g 03,5
ol lays 09,5 5 layd g SEbS 05,5 ( aslllae

() J9az) A oaus pSe/e oV b oyd - als ég, b

S Sore w515 ek glad) pepunl culs
oS g3lon Lg}.:,oLii) 3 eolawl b ‘QT ale g IS
A addlle a8 ISE 4 el g
.la.ws.s ools Lg)LoT )y 6‘)‘.’ 2‘5)'.0] )y
Tukey- yge3l any g a8, laSy il 52U (gLl g0
* Sl Ojgo @ Oledlbl plad ol oolaxuw! Kramer

ples yo lap>j o gl 59, 58 a5 ols (las @b

09,5 ;o wadlllae GbL B pgs 55, 5l Lol 09 aslins aog 5

ilizko (S1109,5 9 179 1O % 0 yio o > 3 5 Cawg sliro SN il £ 1 Tlo .| o>

boowd gloye (b Lowd ployo (b Lowd ployo (b Ologd g (bo Jrs og 5
@0 -l sy, Pl e, @S s,
Somodl il aSile  laecl it il Lt Sk Lottt (il 39,
av-y ) av-yo/As av-s YA av-fxy/Hs Y45 +o/fY pow 39,
ofesY ofesY ofe s [+
- IYON -/FYa -y —
YVY £V/0 YVF 2OV a yva AN avva v/ \EZNEATA e 33,
%2 SERY2 ofee¥ [+
-/- V¥ IFYY <INV —
abyvyiyny  abiryEf/vVA T a byt £y/ef a\es £f/. ¥ AY £/ o233l 39,
ofe e ofe e ofe e ofe e
ofe e ofosY [ QY N
a,b A £Y/YA a Al y/va aay oAy aay ty/sy YE 25/A w2335l 39,
ofe e ofe s ofe s ofe s
ofe s ./?f. ./\f\ —_—
a,b f7 vy afa /o ao) y/f) a 00 Y/f) AT i 39
ofeee oo s ¥ ofeee ofeee
ofee -/- V¥ SAVN! —

Tukey-Kramer (so57 9 48 oG (il 15 36T S boT Og0sT

Sutlo3T 9 S yus™ 0955 o 313 Sizo S A

b (1805 57 yrlv 9 Oloyd 9 (Wb 095 w 313 iz ST D
ol ool S 4B 0 pow 9 £33 Soid;s 53D 38 Sl Pyl

AN Jlo of oyled VY 093

Olmindy S5 f}ua@\aw


www.SID.ir

O1yan 5 0 5 ydnr L jko

voa
Yo
Y. .
L
va Sl
F v
ﬁx 18
3
A
W Sy, Se Sy Sy
_\; ~ g 4\2_2 ,J‘J 7~ ,"’.? ~.
51!23,;\:,, 5}}9 bf’gv? b)‘?g-?
) T3z 3y
¥y ACHEEE
L 0,5
Sl S STy pIY Oloj sbro Sl § (1Slo —) Jl3905
sy D190 S0Y T 0 135

b0 09,5 9 Oloyd 9l (b 095 w IS Sizo IS s
(p<+/+8) ©35 4e95 b okl Olosd

b3 08,5 9 Olosd sk (b3 05,5 (aw SIS Fxo ST sk
D=/ 1) Alo $E55 b o Oloyd

095 9 Olosd sl (b 09,5 o IS o IMiS| st
pSe/e 1) 3 - alo 469 b o Oloyd b

eyl ;s ol las swlincdl sle v,

oo Loy (b 09,5 y0 PN (S5 5 (Jske L5 )
3 el JyS 09,8 a4 anl 0,5 5 ale e (eg5 L
50 pyoml (Jebw slaasy slass (leyo a0 (obo 698
05; )\) L! séﬁ.‘i Lb05)§ )al...u )‘ ).uoS \ 9 ATA le&)ﬁ)
d> 50 Oyd g ole PTSS sy, boad gloyo oubo
Y s, G ey o0 YA LD Bgus 4 S Jloy
WEY slajg, om g obeys Haow (subo oS 0 Y- b
€9y b g Bl gy boads Hloyo (b slaos 5 5o
p0 dired b 5l olalSe o Jolw CL‘LS)l 5,8
sobs 09,5 p0 )0 LW A dasuie ) b e 00

S 09,8 33 S)logine yob o2 Sgn 2oy
595 31 53 5 ole 89, Lot leys 09,5 15 5 Y 5,
O (SRS log,S o 3 )8 lay A V)
910 9 1) lagy )3 03 Sgnte 220 990 55 SN
2o pls slapes, b oad floys (Lbs 09,5 53 s 5o
Fabl el 990 5 Ll ead oy leys g 9 )3
‘s.al)\) 6&05;191..» 9 J)....S 05; u.u ;.9)’{..9‘ Q”)’““"‘“‘“"
Sgape Mgy J,yS 09,8 ;0500 le 4 Wl odline
Dy b oy 55l e o2
p3Y ol b Bl 5 (Sl JyuS 095 0
aS Jl> 0 w@e g, YVOVE AN o35 JolS o5 sl
lo0syS 5 oleys e b 098 sl ol
YOINYEY A i3 ay &0 — ol s, b oad leys
@RS 05,5 G WS iy g 59, VY 2N
b logS i 9 U5 5 Gleyd e
ply ooy, bowd ploys (Subs 09,5 5 ey o
S0 Sole a4 p=r/e ) Wl cdwlie )3 5 b
oley wilaiudly ol 4 plaS o ale 5 D)5 8,
4 e, 90 S8y Lol wims alS 1) o35 JelS Sgus
S e bl (o35 Sgape oo oo ooliinl plys IS

O loged) cwl ails

AN Jlo of oyled VY 093

Olmindy S5 r}l.co\f.ﬁ\bcdqu


www.SID.ir

B o S e s g ‘s\brr’jry}\"?*

095 10 .33 - alo (Sl 489y b o Oloyd (b 09,5 (A .oy jod — ke gilotd 95 b o (S 30 TET ) Cuvsy I alado - | JCS
Al e gF LA SIS 53 okl ok Sl4Y oy SN 9TIAGES 9PIGS b Cuwsy (el S 4. Olosd U9 (b

aliy) Srae a5 widF a5 wlel xSl
458 S ry B0 J5i5 slp ale 8, sl JeSe
IV sl o pae ubs sloige ,o

S Sl e abe ey, 45 el oad LilE
Dlie o)l 055 gm0 (595 se Sl oy iz )b
Gl 5l Cwdlgyed Gl T JSis g T -G
2o fgy (V0] sssca 7 (nSolinl 0 o s
Gk 5l Gore pelionl Gad JB coge ol (s
355 oyl psaliguil v 5l Sydans] s3lusl;]
995 Jbs b o35 eogame o el Sea Y -5l [Y7]
59 o)z ped g2lie 50 yadS Cmge (i 0l 05
Ivv]

cdl @3 gy y0 aS P Kl wite Ol iores
2 el Ses D)3 89y Canl odd (35S 09 o
b ol 3% 5l s 5 Wil Sl s 635 s,
Losare LaussilisSol adys )3 i Bsb 51 wlyioe
by oS snd 5 lagn 5959 (PGE2) Lo adlSbins
by o3ese by il VAL 3Lt olSs Jlos
31 asgilisSal adss alews @ sudsd 0ud (polad gl |
oaswl i 5l 6 uSol [YA] -5l © j2 (sloasnl

o Gl isess 4 8l las e ol mbs

36 093 3 epliaisl o 5 b 4 03 Seme Lo
S9R 53 (§O9m w2 )3 g Sy ) 3 Sre oS ]
©)3 9 ole (89, 5 009 il Slahge & S Bk
@le Glagbse 10 1) 035 dsnp wiilgi oo o0 L Ll
S Og>ge 71Xl 9 V- Kl < ‘_gl.ﬁ\.\ﬁ.m‘ )‘ oolazl

ol S 3)90 035 S ST D)3 5 (2le slaes)
Gy plaiadsls az g ases )0 g ool <ol ole 5l ous
b Glapss g 3 le g, 5 eslina
Sl ghle ol g, a5 el oads ol Lzl 00,8
el e (SelS Slae sln g wibee el 02
w5y S dilyg, Bras wisls lus 1l Kes ¢ Albina
AS B 13 Sge oS 0 Wilg oo V-l 5l e
ozl fsb b Seadlgymd slajls Sois Lo
e o DAl sl Sl 1) o) seme cudS
£ ode a ool e, 5l ool (il Ko 5 Hammes

b lme slagise Shss, 5l cudly ol

AN Jlo oF ol (VY 6y 90

Olmindy (S 3 r,m@.mw

WWW.SID.ir


www.SID.ir

\rd!

O1yan 5 0 5 ydnr L jko

35 Loy 4 gis Sllse> s 0as ualie sl
Sl Sledh Al o caul (S plejs g
5 ¥ el oy slaasul 5l pls coliul a5 aw,
sy, 5o Logase | Slell 5 ol glas)| & —IS
bl 00,8 S a3l L

Oy 5l lejer colaiul ols lis Lol> aslllas gl
s & (Sl g Y- 150l Lol i i &y a5 5,3 5 oo
o ooliiwl 4 Gl (b o3 Sge o el S
Sy 5 2k e (2l @ gy, cnl 5l S
5550 sl die ol 0 (g s Slislesl aS 058 o
S0 a8 g i

pole oliils ctagh @ yime Cdglee 5l aAbewshn
Sl sboculer )b cugai ;b 4 pbrind; (Son

5 SiSS GlacSaS (sl ool; o0 olayd BT 5l 5

SRl e olid slaadsind 5 Lawdly o Siigadl)l
cole cogir dYAre] Sl @l Sk
s [0l war s Gy ol 5 adg slacdl
T 4008l IV ] o Jleel I JSas 331
g 1) 63 Sgun el Koo > sloawl a5 C]
sl Sl 5o waz Ggye ol 5 (ud ox Ll gl
pooml 08, ol adlae jo &S wim e aiSy @S
3l e 53—l 8y, et Gleyd (ubs 058 o
£ 45 oo 5155 4 Blogy logs g0y (G2 05,5
58 el 009y Al (DL laeg S pled jo (Bg5e
B9, obml g oo i LT a5 Cs (asiine 4t
T baiyls Al 035 e 50 o
CSE A WS o8 il Kes 4 Galjour
5 ol Suple ond opdlies slagtisy
sl Sy o sl (tobramycing ol 13

e LS’LQ"' EY) dya o )55 o|5,c EY) CA{.M.JQU Q‘S"“‘“"

00,5 4 ST g o
Sl cage &S olapailE g Ko al, S
clas ) ol aslllae o [YY] s S solanal was o
References

[1] Jeffcoate WJ, Harding KG. Diabetic foot ulcers.
Lancent 2003; 361(9368): 1545- 51.

[2] Reiber GE, Vileikyte L, Boyko EJ, del Aguila M,
Smith DG, Lavery LA, et al. Causal pathways for

incident lower-extremity ulcers in patients with

diabetes from two settings. Diabetes Care 1999;

22(1): 157-62.

[3] Yue DK, Swanson B, McLennan S, Marsh M,
Spaliviero J, Delbridge L, et al. Abnormalities of

granulation tissue and collagen formation in

AN Jlo of oyled VY 093

Olmindy S5 f}ua@\aw


www.SID.ir

o e by 2l e B s sy ‘5‘“?’5 t..,nj\”?\'

experimental diabetes, ureamia and malnutrition.

Diabet Med 1986; 3(3): 221-5.

[4] Stepanovic V, Awad O, Jiao C, Dunnwald M,
Schatteman GC. Leprdb diabetic mouse bone
marrow cells inhibit skind wound vascularization
but promote wound healing. Circ Res 2003; 92(11):
1247-53.

[5] Ruthig DJ, 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): 1791-8.

[6] Khaksari Haddad M. Omega-3 fatty acids and wound
healing in diabetes. Koomesh, Journal of Semnan
University of Medical Sciences 2004; 5(4-3): 121-
31. [Farsi]

[7] Khaksari M, Sajadi SMA, Haji Zadeh S, Shariati M,
Hassani Sefat SM. Effect of dietary fish oil on
wound healing in diabetic rats. Koomesh, Journal
of Semnan University of Medical Sciences 2004;

5(4-3): 121-31. [Farsi]

[8] Jafari Naveh HR, Khaksari M, Taghavi MM, Shariati
M, Rezaei Zadeh AR. The effect of dietary
polyunsaturated fatty acid on skin wound healing in
chronic diabetic rat. Journal of Kerman University

of Medical Sciences 2005; 12(2): 99-109. [Farsi]

[9] Kasaee M, Rashidy Pour A. The effect of local fish
oil on the repair of burn wound in rats. Koomesh,
Journal of Semnan University of Medical Sciences

1999; 1(1): 17-22.

[10] Jarrahi M. The effect of dietary fish oil on the repair
of burn wound in rats. Iranian Journal of Basic

Medical Sciences 2000; 3(2): 61-7.

[11] Ormerod LD, Garsd A, Abelson MB, Kenyon KR.
Eocosanoid modulation and epithelial wound
healing kinetics the alkali-burned cornea. J Ocul

Pharmacol 1992; 8(1): 53-8.

[12] Terklsen LH, Eskild-gensen A, Kieldsen H, Barker
JH, Hjortdal VE. Topical application of cod lier oil
ointment  accelerates wound healing: an
experimental study in wound in the ears of hairless
mice. Scand J Plast Reconstr Surg Hand Surg

2000; 34: 15-20.

[13] Nirgiotis JG, Hennessey PJ, Black CT, Andrassy
RJ. Low fat high-carbohydrate diets improve
wound healing and increase protein levels in
surgically stressed rats. J Pediatr Surg 1991; 26(8):
925-9.

[14] Bjerve KS. N-3 fatty acid deficiency in man. J Inter
Med 1989; 225: 171-5.

[15] O-hara M, Esato K, Harada M, Kouchi Y, Akimoto
F, Nakamura T, et al. Eicosapentanoic acid
suppresses intima hyperplasia after expanded
polterafluoroethy grafting in rabbits fed a high
cholestrol diet. J Vasc Surg 1991; 13: 480-6.

[16] Trocki O, Heyd TJ, Waymack JP, Alexander JW.
Effects of fish oil on postburn metabolism and
immunity. JPEN J Parenter Eateral Nutr 1987;
11(6): 521-8.

[17] Mooney MA, Vaughn DM, Reinhart GA, Powers
RD, Wright JC, Hoffman CE, et al. Evaluation of
the effect of omega-3 fatty acidcontaining diets on
inflammatory stage of wound healing in dogs. Am J

Vet Res 1998; 59(7): 859- 63.

[18] Linz DN, Carcia VF, Arya G, Ziegler MM.

Prostaglandin and tumor necrosis factor levels in

AN Jlo of oyled VY 093

Olmindy S5 f}ua@\aw


www.SID.ir

YFY

O1yan 5 0 5 ydnr L jko

early wound inflammatory fluid; effect of
parenteral omega-3 and omega-6 fatty acid

adminstration. Pediatr Surg 1999; 29: 1065-70.

[19] Albina JE, Gladden P, Walsh WR. Detrimetal effects
of an omega-3 fatty-enriched diet on wound

healing. JPEN J Enteral Nutr 1993; 17: 519-21.

[20] Waisundara VY, Huang M, Hsu A, Huang D, Tan
BK. Characterization of the anti-diabetic and
antioxidant effects of rehmannia glutinosa in
streptozotocin-induced diabetic Wistar rats. Am J

Chin Med 2008; 36(6):1083-104.

[21] Sukumar P, Loo A, Magur E, Nandi J, Oler A,
Levine RA. Dietary supplementation of nucleotides
and arginine promotes healing of small bowel
ulcers in experimental ulcerative ileitis. Dig Dis Sci

1997; 42(7):1530-6.

[22] Chithra P, Sajithlal GB, Chandrakasan G. Influence
of aloe vera on the healing of dermal wounds in
diabetic rats. Indian J Exp Biol. 1998; 59(3):195-
201.

[23] Griffin JW, Tolley EA, Tooms RE, Reyes RA, Clifft
JK. A comparison of  photographic and
transparency-based methods for measuring wound

surface area. Phys Ther 1993; 73(2): 117-22.

[24] Hammes HP, Weiss A, Fuhrer D, Kramer HJ,
Papavassilis C, Grimminger F. Acceleration of
experimental diabetic retinopathy in the rat by
omega-3 fatty acids. Diabetologia 1996; 39(3):
251-5.

[25] Hankenson KD, Watkins BA, Schoenlein IA, Allen
KG, Turek JJ. Omega-3 fatty acids enhance

ligament  fibroblast collagen formation in

association with changes in interleukin-6
production. Proc Soc Exp Biol Med 2000; 223(1):
88-95.

[26] McVeigh GE, Brennan GM, Johnston GD,
McDermott BJ, McGrath LT, Henry WR, et al.
Dietary fish oil augments nitric oxide production or
release in patients with type 2 (non-insulin-
dependent) diabetes mellitus. Diabetologia 1993;
36(1): 33-8.

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

[28] Futagami A; Ishizaki° M, Fukuda Y, Kawana S,
Yamanaka N. Wound healing involves induction of
cyclooxygenase-2 expression in rat skin. Lab Invest

2002; 82(11): 1503-13.

[29] Giron MD, Sanchez F, Hortelano P, Periago JL,
Suarez MD. Effects of dietary fatty acids on lipid
metabolism in streptozotocin-induced diabetic rats.

Metabolism 1999; 48(4): 455-60.

[30] Malasanos TH, Stacpoole PW. Biological effects of
omega-3 fatty acids in diabetes mellitus. Diabetes

Care 1991; 14(12): 1160-79.

[31] Gembal M, Druzynska J, Kowalczyk M, Przepiera
E, Cybal M, Arendarczyk W« et al. The effect of
ascorbic acid on protein glycation in streptozotocin-

diabetic rats. Diabetologia 1994; 37(7): 731.

[32] Galjour C, Dzugan S, Graves M, Benghuzzi H,
Russell G, Tucci M, et al. Stimulation of fracture
healing by continuous delivery of demineralized
bone matrix proteins and tobramycin. Biomed Sci

Instrum 2005; 41: 122-7.

AN Jlo of oyled VY 093

Olmindy S5 f}ua@\aw


www.SID.ir

o e by 2l e B s sy ‘5\&?.7')‘ t..,nj\”?\c

Skin Wound Healing of Chronic Diabetic Rats Using Omega-3 and Omega-
6 Fatty Acids

H.R. Jafari naveh', M.M.Taghavi’, M.Shariati®, A. Rezvani*

Received: 02/07/2011 Sent for Revision: 15/08/2011 Received Revised Manuscript: 19/10/2011 Accepted: 03/11/2011
Background and Obijectives: Scientists are trying to find ways for skin wound healing in chronic diabetic
diseases. The potential role of omega-3(®-3) and omega-6(w-6) fatty acids on wound healing is of interest and
controversial. In this study, the effects of topical application of fish and corn oils containing -3 and ®-6 fatty
acids on skin wound healing in chronic diabetic rats has been evaluated.

Materials and Methods: In this intervention-experimental study, mature male rats were randomly divided into
five groups (n=7). Diabetes in four groups were induced by subcutaneous  injection of 50 mg/kg
streptozotocin(STZ). The fifth group was served as normal or control group: In diabetic groups, one group was
non- treated group (shame group), and two groups received fish and corn il (FO-group and CO- group)
respectively. The last diabetic group was treated with both fish and corn oil (FCO-group). All animals were
wounded by a vertical 3 cm incision in the middle of their dorsum. Treatment was done 4 weeks after the
induction of diabetes till complete wound healing. Wound sufface area was measured at 3", 7", 11", 15" and
20" post-operated days. At the same times, the histological characteristics were studied by using hematoxilin-
eosine method. Required time for full healing was also measured.

Results: Our results showed that surface area of wound in FCO- group was lower than non- treated group at 11",
15", and 20™ post- operative days significantly. Moreover the percentage of the wound healing in FCO- group
was 98% at the 20™ day, while this parameter in non-treated group was 70%. Histological studies showed that
epidermal growth, cellular diffusion, density of collagen in FCO- group was approximately the same as the
control group.

Conclusion: The results showed that topical application of fish and corn oil together may result in an
acceleration of skin wound healing in chronic diabetic rats.
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