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Abstract
Introduction: Diabetic foot ulcer is one of the most serious
complications of diabetes. Recently, new therapeutic approaches
such as ozone therapy and modern wound dressings have been
employed to promote healing. This study aimed to compare the
effectiveness of ozone therapy and modern dressings in the healing
of diabetic foot ulcers. Methods: This was a cross-sectional,
comparative-observational study conducted in 2018 in two
treatment centers: Bagiyatallah Ozone Therapy Research Center
and the Diabetes and Metabolic Diseases Clinic of Tehran
University. Continuous sampling was performed until 36 patients
were enrolled in each group. The first group received ozone therapy,
while the second group underwent modern wound dressing along
with debridement for a period of 2 to 3 months. Wound size and
characteristics were measured using a ruler based on recorded
images. Results: In the ozone therapy group, the mean wound area
at the beginning of treatment was 11.57 cm?, which decreased to
2.48 cm? after three months (P<0.05). In the modern dressing group,
the mean wound area decreased from 13.04 cm? to 2.07 cm>2
Although both groups showed significant improvement, there was
no statistically significant difference in wound area reduction
between the two groups (P>0.05). Conclusion: Both ozone therapy
and modern dressing methods were effective in healing diabetic foot
ulcers. Given the absence of a significant difference in efficacy, it is
recommended to consider cost-effectiveness and patient preference
when choosing between these two treatment options. Keywords:
Ozone therapy, Diabetic foot ulcer, wound dressing, wound healing.

Access This Article Online

Journal homepage: http://jdn.zbmu.ac.ir

How to site this article:
Rooddehghan Z, Basatin M, Izadi M, Haghani
S, Karimi R. Comparison of Ozone Therapy
and Modern Dressing Methods in Healing
Diabetic Foot Ulcers. J Diabetes Nurs 2025; 13
(1) :2599-2610

Y044



mailto:zrooddehghan@yahoo.com
mailto:zrooddehghan@yahoo.com
https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

PISSN:2345-5020 5 s (5l by sole dolibiad

elSSN:2423-5571 VFoY oyl ) o lods Y Jlw
YHR-Y5 Y+ :Olxio

LS b 055 dgmte 5o (o lewily 9 (215 (393l 9y 99 A Lo

P gy Tl Lo T3l (02550 il dazma MR, 10
Olrl el Old (i psle oBasls (plole 5 ()l 0uSiiils (2l (25 095 ((5)bim y Jleils 257 )
Ol el Ol (S psle olSails (olele g (55l 0uSills (i (21 095 (i (A (g)ln 0B bt ST
Ol (Ol oAl aiy (S psle olStils cudls Slihons 3550 cs3slyisanl 5 651 she sl s slen paasie ¥
(Ol eolnl S5y pole oSl s iy sl Bl Sl 5 e ¢ g Lol kil (it (S
Ol el Ol (S psle olSails (olele g (55l 0uSille (B (JSS 09 )5 (i (B (5ilpy 28 (oulid)lS D
zrooddehghan@yahoo.com ;5 o5, pole olKiils oo linssg, 1,5 :Jgimmmn 0diomns g3

oS
O3l aboz 5l saaz slo by, o5 Cenl Sl (B)lse (5 et Sl (S (SRl Sl o 180 g oo
gl 5 (o Ban b 52l (gl 095 (oo 8 oLl 550 (] (S5 sl s ey 5 (2l
b 2Lk (il b e sse S g Ol 9 @l 93 (S Sleyd ws B, 99 6

G5 gl a5 3Bl o (xbaie g5 5l (sl eanlive — (sl anlie adlllas G il cnl b (g g Slge
Slo srlom 5 Selis Sl g all 4y (o159l DLz 55 50) Slayd S50 99 59 pets Oj5o 4
slass a7 Sloj U ogy (s 10 &g o (6,05 diges .l plxl VWAA JL o (0l 5 ol Sdglio
olyor 4y (ngs (el 093 09,5 )3 5 i Gl sl 0955 53 Olilew a 3)l5 09,5 g5 8 3 a5 YF
Qo) Sleogas g plo wad ool palar jloslaiwl b.ais S cdl 0 ol Y B Y Saw 4l Loy o
Sbl yo aS ogr e Bl VV/AY loyo £5,-5 10 o5 Sl (1Kilbe 25 35l 09,5 50 :ld aldl
50 03 Colun oSl (pgi lowsl 09,5 j0 (P<e/0) il zals pio cole YITA @ aslo 4w o)g0
lS Sils asy 2o 5l VoV 4y anle dus 0,30 bl ,o 45 05 2o (Bl VW F oy g9,
(P>+1+0) ats svaline oyloyo

@lp Gloys sla oy nl 51 ls (o0 4 ubd 035 9m 50 Uhgy 99 8 Il 4 az g b 15 S dimndd
Soute 53 b9y 98 Om loliae (g Lol OS] 09 4 A g3 b g oo slpiian 0,8 eolii il b3 Sgupe
23,5 Bl (Slejs (g 99 cnl 5l (e Sl o jlew Cuglsl 9 hg, o 0nls aie (o3

155 Sgete Ol (1l Sk el s3] i 0319 wals

How to site this article: Rooddehghan Z, Basatin M, lzadi M, Haghani S, Karimi R. Comparison of
Ozone Therapy and Modern Dressing Methods in Healing Diabetic Foot Ulcers. J Diabetes Nurs 2025;
13 (1) :2599-2610

X


mailto:zrooddehghan@yahoo.com
https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

oo g linssg,

Clls dalsS 135 Seme 2 (6 pSedix 1B W) (9090
Coles (T-13) oSen 5 ol dallbe mls (1)
(b b o35 dee 0 (@l ol BB s
Oblew (nl jo Cighe Jlaxl g gac alad 5l (5, Kk

oo Sl slo (hgy s abex 5l g slo pleily
2 o9 S Glowdly aiina (b b o35 oleye 5o
&y Sl Sed gl Hles o 9 gl e laore S sl
slo el 51 lie gl s 355 055 Sy
2l Jigmee Tass JadslSsins ale e
ohlSes 5 gwstle anllae gl (1Y) Caul Loyt
slosleinl b cubos o3 5 cullie aS ols Las (Y-VY)
25 e0)ls Cutie 230 055 Sgate W9, 2 (s slo Glowsly
B ogd (oo czge g odd o35 Cusb) Li> 4 i

OA) 058 ploxil 5 o Gge¥ il 5
5,85y G kS Subs 4 e 081 (gl clie ol e
) ogme G by o] jo a5 o)l gl axs; aix
5% B b o35 45 1> o1 510 w8 e 3l
e &S Sl Sleg 5 8 slo gae alad Lol e
@ azgi b (eiored 5 00l je 9 She 5 daaie (B)lse
she (bo b o) Su e 5 Gleyd (09 SR Sl
Slos g Lo b adayly o Lis jo sasie Slllas ploxil o
allas Wil las O g0 4 Sloyo s gy cpl 3l plaS o
ey sle G, ol @l anlie 4 a5 (S5 walsl
S Ged ), slaaly Wilgh oo aS taid 8L o5l 0
ol 1l lhle ln Sloyd oged (ne L]
Olewsly (B35 9 2l 093l Ghes 99 dmlie Sua b aslllas

D plsil (b b o3 0se 50 (2

OBIH F9)
E9 3l &l eamlin - anslio adlas SO Lol Jiagh
sl o ) Lo 45 | anlllas o590 dnsls 45 Ceul abaie
Ay ol 93l Slindss S e) (Sleyd 35 40 90 4 0asS
Golow 9 b paass 358 5 canas LIS 5 A
e 50 @Bly (Ol (S pole olkasls Splie slo

3 hydrocolloid

4 foam

----- Oloadly g (215 093 gy 99 Ao

Bud g doddio
J 085 09, (o0 )b o ol (o0 (55lens S Cubid
Ol ol 5o 585 Ggekee ¥ v Sl e 5lon (0] S
Yor e Jlo b ogd oo i i g 00l 18 b o
ezl Lol bl (V) a5 8 eukie DOY @
Mo g)lom nl  lnl o 85 Hgebee ¥ 51 G ezilis

Cobo oal ALl asle 3 e ubo b g0
s ol b pyaie WHO LT 5l s (F F) ol
oS Sl (e S8l 058 g b L olren Jgde o3
Shos] (5 o 5| silizen Jlye 5 Sa3slg,e YT
b 0315 olly () el ol e Sl plail yo Bg,e
AN o 4Vl mbs gl pyai cculis Sl (sl a3
Sl oo sl cobs a4y (bds 3l & ede YRV U
oS w0 ol Sl e yroge e (s )98 (F)
5 Cdghe Coles 50 5 90 elesl e alS cels

A-F) 050 oo Sl plail Silag 5 pud 'y gunsl gual

5SS g st Jold gbs b o35 o lateul (leys
J b () ail o b (Hly lad ials 5 pleadly
Plse el wSly e ailKiany LSl G e S
05 Obeyd lp oo led e S g 650 T, ol
Sore 9 oy Sl siliZe lo b, s ok b
alox 5l as w5 .8 o )8 colaiul 5,50 20bo slo 05

el 215 95l egus do gy (ml (2 Fogas

Seds 5o Gleys o g, (r s IS @l o)l
Ol 3 o8 oo 0l el g el o 5 boe 5l 0L
5 05 S S (g9, WS Ceals 4 bgyje
oy & @l 0gsl O0) il oo (Sl ly a8l
ol oo Ol cnl 3l aS 9T e plnl Sslie sla
Jb s b o3 gidnds (VY ) N Gg5l K 5l eolaiul
ol O 0,5 o lalaigil sms o9, 5 (Y Tag5] el
odd a5 5 4 o (Db b o2 e )0 o g,
s GBI L gl oS cel cnl  oliel Tyl

"World Health Organization
20zone Bag

2


https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

5 Jbd Cobeegriul 4 Sl poe b e J5 0 S8

slp hles poe Jolts g gl 5l zes sla b
5 S8 e 4 Sy el g JRBgR ) Hea> bl
052 Oseligeel sl sl el b 5 (Sloys s,

S 155 35 0 50 4 008 aazlye s 45 (o
QLTS 3 YF sl wiogs (ol 42 99,5 sl slone w25
292 lgo ool Ko gl eslanal b gly g3l )
@ o9 Olemsly pleys Ghlem 51 & T 5 () 0g,5)0
(Y 05,8) win, S cdl oy leay o ol jon

Coro SleMbl 0,8 Jols Sledbl (5)5] oz i3l
(Job Coundg (S 0095 (aPLd iz (o) SS LS
(sheoS Ao oy sl (351 elin (J3d olgs s
Bras ) 4 ol Slds waubs 4 Ml by o
) Sledbl i 08 5 (035 98 (S B pan B
2 R 42y Jold o3 Sledbl cl e b g
Sovgn Slp oo g Sajg Sk 2 50 S e el
b 05 owop 5 O pt) l ead ABS pSe
Suig sk e 50 035 250 9 Jsb Bee bl Dlallla
g 2oy FB o) o9 e U ol (o0 Suenl Sl
Jobs o35 Sleogas 5 aslllas cnl jo a5 08k 5
b2 e (Gl e o35 (B0 g Jsb (Bes
05 2oy Job 5l ookl b g e85 )18 Slaine o g
3155 00 Lawg eIl olgy ol acile 45 colus
@bl Sz 85 1B cwyp 3)90 (oole in sl
Sy oyl g ol colanul flejes Sbb 5l asdlas sla )5l
JooSS D5l Sjge @ 35 50 99 5 8 Ghlew 5l a0 60
2005 09l p T AR ELdg ST T olee

Sl BB St 4S5l jeme 33151y
A5) siseily caSils g plebe g (g liw y casiasly
ol sl g IR.-TUMS.FNM.REC.1398.040 : s
Lo 1y axdllas 4y 05,9 dasl s a5 Sl Lo ¢8558 35 50 90 &
e g BT cols, a8 wad dadllhe o)y sy

20,5 LSS 1) 81,8 g00 lasiiue

0uiS axxl o olile adST 1) Gimgh sla igas g ol 0
990 L Sy ggs Cabs 4 Do A a3 S e g0
(509 ;5 g )lre Gub a4z b b 4o le 4D
LSRR SOV U E SR N BN SO cjedl.g(é.c)..‘d.:_&g
(585 LsS sla i,y yo oLl e g dxlllas dns S )
Sl o3 glyl g alie sl g)lo sln |y @15 05l
(saass SeidS (ppizren a0 = sl é{[ﬂéj 9
olKisls &.Js.:Lm s LE)L"'.’:’. 9 cobo WL d9_9 P
Slagdss ) oolaiwl b oolez 59, Guilo b plfen ol
Sleaz &l ace) 0 maste g 9 00,8
Oblem & CodsS Guye b paads (98 5 paa

NV DN IR | PY- -4 P

g Olewdl 5 (215 93l Ghe) )0 o5 ojlail Sl (22
Gl s I B sl asls ciglas aslg /0 ojlasl
OHlen 5 KI5 asdlas wlol o 00,8 &l b e
ilye (573,50 53y b dpmlona S5 T 03,80 13 ()
Gl Bges Y olows i, do,0 Vo g 00l puss sl
A el jetas Djgo 4 a5 03T Acule 05,5 e
@15 sl Ghey 4 4 ead (B pdy lew (sl 09,550
BL J-»J P9 05; 29 sy |) ax)llao 4 39,9 6L®)Lu.c
ol jar 4y g lowndly b Lo jo o aS oal B dy jle
) addllae 4y 59,5 slajlene 5 285 (o0 3 plou s
W PR TR PTG K

gl o> Jga 8

Zoors= 1.96
Z,= 0.84s=s5~=0.7

2 2
o .96 0.84())2;2(0.7 x 0.7°)_ 20

s Jlo A JBlas s Jolis addllas &y 39,5 (sbo,Lins
Ml e b SO gg cobs il (Jlo YO sSTas
pae 5y sle Geb aw 4z s ubs b as)le
3a> I readdepimle 4 Sl pas (Sl

Y5 Y


https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

oo g linssg,

053 g 9 <85 )18 bl see iyl S oy
Oleda ) lods s 292 059,58 S8l sl a5 Loy
) S i 1 (65 &5 5 ookl b (SIS
L ooliziul 3,50 6,85 e o0l 0,5 sl lasly Lawsgs
g &5 odrdg (Sl 009r 059,85 4l Carg 4 ax g
b Olomdl (g o Glewily ool 5B L e
5 il B Bro miy (1Al Ojse )0 58 Ghlen
o959 &b el 0)i Glewil (a9 (g plemdly
PLaie 2 olen p3) 4 arg b Cang g o,d pledly
YUY Sleysojl 5 hlem cul b plol S Lolsd

sl b Y as o 05 6l anle

5 i ko2 50 OF Shas s Jsl 55y 50 09,5 90 8 50
5SSy sekes 4 oloyd by, ahad edlel oy yo Lales
Loy Joome Sloyo LBy 4 p953e (Sleys gy oS
Yo il alols b (g sl canlllan anle dus oo plas!
05 025 9 Job e g oad 485 o2 5l (e (Hle
5 S o3l S Las 51 sl b «yie ke con
o3Il S Loz aS ol agd gl 465 4 wSe g0 5 el
ol e ols (oo ales 1) 035l cpgai 5o 605
g o plol Kaaghy Lawgi anls aw Gloj o3l ;o sl
09,5 10 4z § Sy 09,5 ;0 ax eiw anlp Jsb plos o
QO Bro g ol plxl ol alslon 4563 o Sidghy g0
P9 d (oo ol Jlagh lase ;o S easlin g
Sload andS by ar ) eSe lag 51 Sy Cagg b
Sl 08 50 1) o3 4 barye DMl 5 03505 g o3
2 sl S sl ade So b 2 Gl g 0)ly Sledlbl
aslllas 4 95,5 5 Gy Olilom S90d (o0 and Cains b
don lp loyd Ny £958 9 WAl (0 (loyd Ny 3)lg
5 Lansgs SAMLI (5l paz el 0355 lojod o Logs
a0 a0 5190y a5 bl (culid) IS gl
goriily g .l ploxl wing Siales MlS™ (6,5 a2 4
S (g Olewdl 5 (@l Ojsl Sloas &Ll s (i
S99 055 )l Lawgs 0je> 93 8 0 Sudlie g

sl 00l plxl

ases SPSS 13316 5 51 coliwl b nosls Judss g 4350

W5&$L¢ﬁ¢_uuw5s)u'ldﬁj)l5@l”YV
G 09e3] g~ oS 5 Ll slagyges]

----- Oloadly g (215 093 gy 99 Ao

Szge o o35 oLl sl ool slo gun abl 4z S
Lol @l @l oo ad g5 ool Il S 5 el
PNy s Sl ol g leys 5 (Subs b luls
slesliiwl b1y oS0 L cubogiiinl 0525 5 055 o
(25 50 B anla) az oS oo b3l 25 Sl o
az )0 xaw 03 5 oS 052 Cualo b 03))) 4z )0
b GeeolWaz,e (oS b 090l & ()Y
J (S0 4z (b S o ST ax s

KAEI(B

Seazae o,k 90 olile (25 G093l G29)) Jsles,S 5o
3,90 95l 390 Aidged CAb 0 A B Ve e 4 |, dig)l
a5 Syge y g o) Sdsre Gl (wlely eolaiul
P 9Swe VoFe slajgs b dg ol p) Coghe ab
mMU‘wbawsoMbﬂﬂwop
cOhla (uizras Al 00l i) cwo 08 59 S V-0 L
0 50 59,5 Vo093l 59995l 97 (1 j9hasl 5]
e VT i95 e i (e VY gl pon 2
O has G5 by Gsile) oy Dge a (i
92 000 4185 lary JlisS 4l vy )9 5 45 (520 s
D S 5 0> b e @ )l Al o ag s ) -V
5 o 30,5 Bl e Swal 4 aids FO-Y o0
9 Joboe b slew 025 50 Gosb 5l (2l Gl 5l ool
Olies o5 (Fygeys b plawily aigl Ol a4l I
- YL Pl a5 LS 5 5l g ol o) Sdgae
%) Of9y b eSS o il g5l cdale wo oV
Cighe Candg S Sloj o oolaiwl SO 5 oals gl
aS o eoliiwl M gdgsl ooy 51 e (23l S9ugp 055
aSST 51 el doyode-Fe T gyl wsy
s:d93l Slay 5l ey JeoSS (gl cad sl gV gl S
Ll 2o )V ST ] g5l cdale as o solasal L
Woo cals ooil 2 om ol 5o plewily (anges
L obbtem slr By cnl 5o Sloyd o3k plonil el
Sde (pl gl o aS 0gole YUY s 1aST 254 Yoo 5
3 Sy oo 093 cobs leys aslol 4 syl

Ll 03 b o3 Cuz 2l Ol pleye &

055 (Oless po ol ped 4 (g8 Hlowdl (g,) g0 09,5 50
C)‘))S g_i....>5 u—JL..; JLA)J L 9‘*""‘*"‘*’)‘ o Ql)Lo.:.g

Y5.¥


https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

e (Gloyd Slhe 4 oaisS axxlie 0o b o)
il O3l Gre, a5 ol lis le asdly ol plonil (145 e
LS b ) S 59 Ol o (g Glemdly
90 @ )0 o) Cobue ials Sl il ails ,5U
il Ll 5l g oline o ylel Soglis 5 01 LSy 09,5
s oaslice ey 09,5 90 o o) Colis

o s, onl 515 2 05 L alal, 4o (g3l Slallas
Ol Lol sl 423,57 0590 035 090 2 H95 e (Sl
plsl (Sl slo gy o ploys (al (o250 Sl anlia
anllas s b Lol e 5 Sledllae gl gab -l 00
4 a5 Sl g (SeS ples Sl 09l ol
Sgar «23L S @ i slem A)lse 5l 655l
4 prie agy ol 5l S (o0 S Sledl Do 5 02
s sk a4y Olalen )0 pad i oley AalS
ookl calal 4 09l o S slo Ay ol i
b (55 Oygo 4 ax 5wl Ojg0 4 4z ()l
Obler (nl )2 g @lad (e S o (leys pla
anlllas b a5 gyeb 4 (VY YY) el ois ounlice
3loslawl as ols Las (Y A) e g (g0 3! 245 0
w3 Ohlest 0l 59 Oselineel 1al8 & e 3 053
(V%)

55l OBy 5145 (Vo VE) o) San 5 S5 anlllas s ;o
Sloys i S 05,5) JAS 655 jpim b oy
5 555 80 @ 40 sleds po Jeld a5 asiils (go,laili]
b pll (092 025 Caghy Lad> g coslis o3 leily
2oy PV J S 09,8 50 5 003 AV (2l (gl 09550
AY) ol caalice 03§ Sguge

alas Sy (Vo)) ohlKed 5 opmintsly Cpuian
34 P &9y 2 Bla e 50 Sl bl
!y 09l Sleyo 09,5 10 L YT aS sy plowil Siulis
JrS 09,5 Sl anals JI8 J 7S 09,8 55 54 YA
Oyge 4o bs b p) 5l Jyeme Sl ogdle
S8 Jd e el o a5 Ozoter 101 olKws 51 gdly
ploul aae VY S s delllas ol ai0ged oolaiwl el
a8 50 WSS (o) atie o 33l b o3 g 88
sazme o o3 callae o 5l e e VY e (Y

D05 (w2

S5 65 sl ojlul g 3y (sl s Sy
Coyo 4 pols anllae o (s Line mhaw Cdpdy
A ass S Ly e P<e/e0

(o axdly

DAIYOE ANFY 15 533l 09,5 53 ooylans ot cpaSilis
DAY 555 Jlo FYINYEN YY) (ygi londly 05,5 15
500,81 51 as 0 AY/A o ol g5l 09,5 4o ol 3l 5l as e
Ohlow (S 0095 (alh Xidgr 850 (ngh plomdly 095
g Olowsdly 09,5 58 g VAL AX FIVY (015 (yg5l 095 50
0959l 09,5 y0 o8l 5l ws s APIY oy Ye/FOE FIVE
Jatie i ol 03,5 3 3315 ams YVIA 5 ol
Gl s Hlas 5l 69,5 g0 )8l a5 sl lis ls Laisg
g sxdlai g lel s me BB K0S b SIS g0
Sl yuite @i 020 oy (Ken Loy
Sz b ol aglio 5 05,5 90 30 (g)lan 5 S5 500

el 00l B 6 lads Jgazyo SKak oy

xS 15 il o35 5o ¥ ojlas s ulis s
ool aS 0 e (Gl VYAV Jol o)l jo o35 coluss
Ll il 55 oo 5 ol L pys (ool b ks
eSlee 9IS 5 o5 (o obe 5 ez b
3O Oeiired Al oddlie m233l90 Sb3,I U o) colus
Jol byl 0 o35 coluw (n5le (g5 Glemsly 09,5
Loy p)lez (2l B lde (pl a5 05y 5o (Sl VY F
Rl g i ety (b5l 51 Lol eaile yss (900 9 <l
9 0alie BB @asilss b3 b o) orle Sles
YIo¥ 4 o) colun ooojlgs aan 0 a5 5,5k
Doy Yo (Sl

(Vorlod Jgoz) Sy lace¥ pgojl @l & azg L
Olass 098 90 2 0 o3 Colue tald (KL
6}"5 o)"\.\.i‘ U?“’)] wLw‘ 29 (F =\/-% . P =‘/‘?)$9.3
Ll 5l s bobae (o lel @glis (F o ,leis Jgo), S sl
s oaslice yloyd 09,5 50 o) Coluw alS
(F=Yns .P=-n¥

S 35 Az g Sy

— Bl slassly (6 anslin jshate @ pol> Giegh
@ b )5 (ng Hlewily 5 2l 093l Ghsy 90 Sleye

Y5 ¥


https://jdn.zbmu.ac.ir/article-1-658-fa.html

oo g linssg,

Oloadly g (215 093 gy 99 Ao

O 95 9590 ol slows (5l Ao 9 (59 8 Wlasuivo 1) o lels Jguor

Glel osasl | ngi plowdly 05,5 | (gl 093l 095 i | oyled
(22,9) Syl % (20,9) Syl %
FONN) FONN) O »; o= )
Z= VY- AYQYIY) YAOAIY) 0--04
VOCEVIY) ACYYIY) go-£
P=-/-Av BOYIA) YY) SV V-
X2=-/vYb Y(OYIA) VOOAIY) Sy iz Y
p=-/5Y VACFYIY) YAKVY) ]
Z=_\/fYA FOTIY) Ava-) V4/99 5 eS| eog asls ¥
P=-nov V- (PAIY) VY (YO/Y) AMARSRR e
FOYOIY) V- A%) Ya/ve-44
FOY/A) FOF/Y) TO-Y-
p=-/#\ YO/IF) V(YIA) Syme | Job Cunsyg f
YA(YYIA) AN Jale
V(YIA) Y0/ b
BAY/A) Y0/ o g
p=-/x¢ FYOVIY) FOFIV) g o | g pelams 0
YA@Y/F) YEERIV) ohus 5 ko 5l oS
A0V F(YOIV) 2] ol )5 B whos 393
YY) () b (855 51 SV
X2=\/ay YY) YY(VO/) Jels Jas I
AN VECPAIY) AY/+) JUNPRTIEAH
X2=\/ovY V- (YV/A) VOCFV/Y) ab | og el \
p=-/\ YE(YYIY) YA (OAIY) Joes RV
X2=-/%50 Y- (AYIY) TYMAAR) Sl Ao A
p=-/f4 FOFIV) FONVY) sl
YEERIV) YEERIV) S | oSS Ao a
AYQYIY) VYY) sl
Z=--vyy Y(\4/%) Y(\4/%) Jubd 5l xS ooy e )
P=-m# V- (YYIA) ACYIY) Jlo 8-3 | <ol 4kl
V- (YVIA) AYQYIY) ARSI
AY/+) AY0/+) A Jlo
p=-/a%vy YY) FONVY) Sio |kl dile N
FONVY) FOFIV) \ e
AYQTIY) V- (YVIA) Y
IRD) Avol-) e
YY) FONVY) f
YY) YY) Sl 9 O
X2=-)\\# AYQEIY) VWQAIY) Sle | K B pae VY
p=-/vy YY(POIV) YAGFVIA) sl
X2=-/-0Y A(YY/R) V(Y- /%) Syl | S Gpan VY
p=+/A\ YYQYIY) YY(VA/f) sl
X2=v/vy VEQFA/Q) YAOAIY) Cabiagrial b ansl | Cuig sloxd FESUN VF
p=-/-4 YY) VOCFV/Y) s sl o b sole o) S
X2=-/Af YAYYIA) YY) s el |5 am ole aw
p=-/xo ACYYIY) INQAZAY) andllas £5,8 5l ol s 5l amy 5l b o35 anlllas gg,5

30 5 Gyge3] 5l 035 55 9 JSI! g 5 OB cog el )0 (0 camlin ¢ Jids ¢ S (5 o g e (i3] 51 Ml lej e 5 (S (5 0055 ALy (gl
A oolitl b 385 ae3l 5l Jal Cundy g olgw plaw o35 4 il lads gl g

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

Y50


https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

R Olomdlig (2155 (5931 09,5 10 (53 oIl Al 20 IV 50 13§ e lno (uSilio Camidg :Y o)lods Jgu>

p235lss | eadil | e % i NS N e | ek P g £9o Js!

YIfA AVARA fIVY Iy i AYQ /4 Ve /PY ARVEW VV/TY VY04 ARV Qj)'\ oo
=Y >

Y/-¥Y AVINE /40 Y7t NY D /A7 ARTAYS Vy/ay VY00 yv/4. VY- VY- ¥ ul.o.mul.a ‘511..:)
g (=

S5 09319 o2 ploewly 03,5 55 3XUyg slone¥ yg0)T gl :Y o leds Jgus
&)lobxo b ‘5.>|}T FES F lade 33 u,.o)i ol 5
<efes 1 VAL | oIV | Sy ey | a5 ol

Sone 0 2l o3l ol ane; s S5 b«
Sldllae ST aS ax 51 s Al g wo o)
sle by ple 4 cawd ) o135 o5l Sleys G,

Al oo i ey

5 98 b5 Lawgs a5 gl addllas gl a5 55k &
ovgy 90 dwglie Coz YV b o oK
5 093 3l Oleyen colaiwl g .Sy 3l oolaiwl gloyo
5 oloys Hley ue aS ol Hlas «d 5 plxl pguS
b 4 oSS eg)S jo plewdl aeed e
CJ"‘“MS os.sVAC 05;)‘)4 u-‘-’l-‘ Lg)w
09,5 3 Gl pom g P90 Jol wida 5l wm o35
WJo Rl L og i oz BB b 4 oS S
99 O 61 S Dglis sle S leyo 3l as
99 3l o b SL Sisae s i svalive 04,5
VAC 15,5 & camd oS 5 05,5 5 o a5in
Sl ¢ J (nl b oogr 0ads yieS pzg BB ek o
A o sasline Hleys IS 5l e gyl S
09,5 93 (2 goae &kad 9 098 (e 10 5 (g)ld (e
aslllas zli b lo axdl cpl a5 (YV)au0,5 canliv

Sl Sleman o5 958l Shgy cvmlin o ol

Syt e 50 gl gl a5 ol plas gl
(20,0 FF Jlao 0 a0 AYV) 508 09,8 4 S
comizmen (YY) clls ol b v Sguge o
s osadl ol adbs @b L gl
Baa b o ded Gl asdlas (Y- VA,
= Ohlew 035 pee i p @lF O3l ST ser 0
zols a8 wisls sloul v 5l cudl e SollS S o
e Al e p ol (g5el U dge b o anlllas
(V) 00 subo o

5,3l i Lo 45 s plls 55,0 sl anllns gl
ol slr 2l ool Olye L (Y VA) ol Sea
Olas 285 bl YVA Lo 0" eje gla 035
Lk sl 035 50 )lobae o9ete U5 5o a0
2@l gl Jb el b o S esalive ol 9
SHp Sy olailbial sla g, plo b awlis
o ol addlas s glisl, jo a5 (YO) cuslas
S a0 plas pe 0 olllas mls all
50 Sebe sl o35 leye o 2l el eolaal
(Y8) 8l (6 yion Olidod 4

Y58



https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

oo g linssg,

sbol sy sloy mlis g ool oS 1) S o slo
KLY

sl 38 5 anlllas gl il e oS Lalge 51 L
S Cesl g lamily oy b sl 03l ot dmmilie
05 Ssrte 5o Sloyd Ly, 99 Sl s a4 cenl (S
O LS g 00 5 sdnline Sl bl (s Lige
6l i o (Sae 2b ko 51 bl ot anlis o o]
S 586 035 sate 5o Sleyd Uy 99 3l 8 6500
axdllas (109 (gl oamlice 4y azgi by g9090 ol a5 aily
e ple obj)l pas (rizmed 09 Kighy LS jo
sioialsy p Gleys iy, 99 5 g aslllas Jsb o
ey Ghlewm slezl Sly; Bl 5 (Sj CodsS
RYWIP WL Al =) ol dslllas o Codgame
255 IR sy 0550 0anl sl gy o

@l 09l Uhey g9 o S ol plis polo aalllae b
Aol o Ll ais oo 035 952 )0 (g8 Glowsly
59 deld Cews 45 (g ol (g Lol Dglas Sl yo g, 90
Aolse S sl (Gloys (g, 99 cnl 3l Ol (o0 A
23,5 osliiul (ubd 035 4 e lilews )0 035 S9ne 9
Gh9) 99 D9l (g jlolins pae 4 4z gl )50 (29w
a3 Glow lalpd Gulul p ceslin by, Sl Sy
i ] ;0 09l oo Slgiin 18 et o s (e
L olyen iy aiged oz b (b alesS olalllas
o5 Oley e g, s Sl le ke 55l Gluos
0095 39 2 G5 ) 4025 S8 oy 050 (Subd b
093l sl oiws 4y (loyd e ez 9 (Sl Jos 5o
Wlgs 50 e S G590 5 299 Olomily Sy (il
Pl 9 a5 SST (b b o3 leyo g, oge &
ohles zwoee Sogel edle 4 ams zals | ol 5l b
21 bl 5,5 Wil o (Jloys s 90 cnl o)y
220 golisl Gleys wig,

1098 9 Sld

Sl Grizmen l8Lils p ) tome asll 4 IS
Dl ey 215 93l Dlashod S 0 (LS 4S5 e
Sl ilo 5 Subd (paasS G99 g cans SlS
5 Ol 5 oI5 San pole olaily SInbie

----- Oloadly g (215 093 gy 99 Ao

TRESLE oolawl Sjy90 wﬁ) s@‘).: 05)9‘ uL..M.L'> Slass
.(YV) Ml) ooy Sldlae @Lu

b w3 5l cudlie as wols lis ldlas « S8 (g9
) Cogae Wlgs o ecyyde sl lowsly 5l oolawl b sl
a4l malS a i dax 51L15e o (S g0 ials
Syt K9 Gloj Dke 1alS logh b o35 Ges g
(YY) o) o adall el ol 50 (YA) il asls
Sk ) So e Sletun 5950 g9 5l aalllae S5 50
Sy90 1y ye Hlewily (b SaSS 5l oolaiwl b cubo
Oy s leandly gl olwl o aS wasals 15,8 o)y
3515 o oS 558 g (Il S5l 0,85 (g 5 ealizl b
asdlas sliwly jo a5 (V) siicn g 1) o3 Sgupp
Al o pol>

L 6ygre sl anlllas 55 (V- V) hlSen 5 call Jlo
w5 Olewsly )50 50 39250 Slo oo (o) p Sun
o s G oy all weide colbs o j0e
b aled co e o0 gy colbs o3 1 aS Sllens caxdllas
Slamsly 5loolaiwl b pz) 5l Cudlie 5 canlio Cu o
Olemily GBI L Glg oo cpizmad Nl leyd (0
Olyes (Jl (nl b Lol deiid s5upe 1) 035 e eelin
&bl b oo 51 gyl 5 sl YU s e jo S
oolawl a5 el Lpay iored Aigd oo 4glge plad]
w5 lp Jlo e Slgiee o0 035 pleadly
Ollos (S) CaleS iS55l ()]s 5l S ol
Lo ay a8 SIS (0bo 05 Sgne 4 g Wi S )
(Vo) 0gd S Jlewm someS mhaw as|

) Sgete S Wl (oo Lo bg, cnl 5l plaS e a4z S
ol 3l g paass Sljaad 4 5k Lol el Jge ubo b
sl Jiz! « B ole walel 0525 poc ( aastie
SISl le 1Sl 5 (oS (258 (2igms S
AN el @l 9l Ghes (Bles 5 b Casgacs alex
phe (Ao 4 5l (gt Oledl K08 gl (M)
il B ol a4 cwl Sew Cighe 3 )lge jo g atils
39 Glawadly Slge 4y 65,01 5 gy ol sboye sl 5
Casgase WlgS (oo (B9 95 (nl S crlple (YYLYT)

Y5V


https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

References

1. Sarhangi N, Rahbar F, Hasanzad M.
Pharmacogenomic approach in type 2
diabetes treatment. Koomesh journal.
1401;24(2):237-44.

2. Noroozi A, Afrazeh E, Tahmasebi
R. Effect of gain- and loss-framed messages
on knowledge, self-efficacy and self-
management in diabetic patients: A
randomized clinical trial. Journal of Hayat.
2018;24(1):20-34.

3. Armstrong DG, Boulton AJM, Bus
SA. Diabetic Foot Ulcers and Their
Recurrence. N Engl J Med.
2017;376(24):2367-75.

4. Aalaa M, Amini MR, Mehrdad N,
Sanjari M, Nomali M, Mohajeri-Tehrani
MR, et al. Footwear and offloading
interventions to prevent and heal diabetic

&by b Gyl ol plonil o a5 (LT eolil =
S plS g il (oo Joo  (Slojud g i wiogel
wilie o5 b olKiss b g ol 3l casdllae () S i sd
3,15 Wlie ol Leil gl

@S aaul

ghie ooy wgae 4l (LG 514y Al )l
b aS wil o e G5 oyl ) oulis S
Ol (S pole olRals (paghy coglee (Jlo ol
Slole P Sie a5l jeme 33151
05) cisly oaSiils 5 alele g (g L, oaSasls
slxl (IR.-TUMS.FNM.REC.1398.040: !

el a8l

&l )l

3,05 092y sx8lie Bl oS

Sl gl

pole olKisls imghy cogbe Jbo cole> b allie oyl
b plsl e (S

foot ulcers: Adapted IWGDF guidance.
Koomesh journal. 1400;24(1):57-68.

5. Rimenapf G, Abilmona N,
Morbach S, Sigl M. Peripheral Arterial
Disease and the Diabetic Foot Syndrome:
Neuropathy Makes the Difference! A
Narrative Review. J Clin Med. 2024;13(7).
6. Volmer-Thole M, Lobmann R.
Neuropathy and Diabetic Foot Syndrome.
Int J Mol Sci. 2016;17(6).

7. Moeini M, Shahriari M, yousefi H,
Esfandiari G, Babaahmadi M. An
investigation on the wound severity and its
association with predisposing factors in
patients with diabetic foot. Journal of
Clinical  Nursing and  Midwifery.
2017;5:67-75.

8. Soltany S, Alavy Toussy J, Malek
M, Hemmaty H-R, Maghsoomi Z. Effects

Y5 A


https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

oo g linssg,

of oral pentoxyphylline on the healing of
foot wulcers in the diabetic patients.
Koomesh journal. 1393;16(1):8-13.

9. Wagner FW. The Dysvascular Foot:
A System for Diagnosis and Treatment.
Foot & Ankle. 1981;2(2):64-122.

10. Nogales C, Ferrari P, Olszewer E,
Lage-Marques JL. Ozone Therapy in
Medicine and Dentistry. The journal of
contemporary dental practice. 2008;9:75-
84.

11.  Serra MEG, Baeza-Noci J, Mendes
Abdala CV, Luvisotto MM, Bertol CD,
Anzolin AP. The role of ozone treatment as
integrative medicine. An evidence and gap
map. Front Public Health.
2022;10:1112296.

12. Knighton DR, Ciresi KF, Fiegel
VD, Schumerth S, Butler E, Cerra FB.
Stimulation of repair in  chronic,
nonhealing, cutaneous ulcers using platelet-
derived wound healing formula. Surgery,
gynecology & obstetrics. 1990;170 1:56-
60.

13.  Zhang J, Guan M, Xie C, Luo X,
Zhang Q, Xue Y. Increased growth factors
play a role in wound healing promoted by
noninvasive oxygen-ozone therapy in
diabetic patients with foot ulcers. Oxid Med
Cell Longev. 2014;2014:273475.

14.  Al-Saadi H, Potapova I, Rochford
ET, Moriarty TF, Messmer P. Ozonated
saline shows activity against planktonic and
biofilm growing Staphylococcus aureus in
vitro: a potential irrigant for infected
wounds. Int Wound J. 2016;13(5):936-42.

15.  Krkl C, Yigit MV, Ozercan IH,
Aygen E, Glltirk B, Artas G. The effect of
ozonated olive oil on neovascularization in
an experimental skin flap model. Advances
in skin & wound care. 2016;29(7):322-7.

----- Oloadly g (215 093 gy 99 Ao

16. Izadi M, Kheirjou R,
Mohammadpour R, Aliyoldashi MH,
Moghadam SJ, Khorvash F, et al. Efficacy
of comprehensive ozone therapy in diabetic
foot ulcer healing. Diabetes Metab Syndr.
2019;13(1):822-5.

17. Yu H, Kim JS, Kim DW, Park ES,
Youn YS, Din Fu, et al. Novel composite
double-layered dressing with improved
mechanical properties and wound recovery
for thermosensitive drug, Lactobacillus
brevis. Composites Part B: Engineering.
2021;225:109276.

18.  Windu S, joyo p. Effectiveness
Wound Care Using Modern Dressing
Method to Diabetic Wound Healing
Process of Patient with Diabetes Mellitus.
International Journal of Nursing and
Midwifery Science. 2017;1(2):172-81.

19. Aalaa M, Malazy OT, Sanjari M,
Peimani M, Mohajeri-Tehrani M. Nurses'
role in diabetic foot prevention and care; a
review. J Diabetes Metab Disord.
2012;11(1):24.

20.  Oyibo SO, Jude EB, Tarawneh I,
Nguyen HC, Harkless LB, Boulton AJ. A
comparison of two diabetic foot ulcer
classification systems: the Wagner and the
University of Texas wound classification
systems. Diabetes Care. 2001;24(1):84-8.
21.  Astasio-Picado A, Babiano AA,
Lopez-Sanchez M, Lozano RR, Cobos-
Moreno P, Gomez-Martin B. Use of Ozone
Therapy in Diabetic Foot Ulcers. Journal of
Personalized Medicine. 2023;13(10):14309.
22.  Wen Q, Chen Q. An Overview of
Ozone Therapy for Treating Foot Ulcers in
Patients With Diabetes. The American
Journal of the Medical Sciences.
2020;360(2):112-9.

23. Wainstein J, Zeev F, Boaz M,
Harman-Boehm 1. Efficacy of Ozone-

YFa


https://jdn.zbmu.ac.ir/article-1-658-fa.html

[ Downloaded from jdn.zbmu.ac.ir on 2026-05-20 ]

Oxygen Therapy for the Treatment of
Diabetic Foot Ulcers. Diabetes technology
& therapeutics. 2011;13:1255-60.

24, Alhuda A, Gaol L, Parlindungan T,
Rosmalina R, Phonna CD, Sari T, et al. The
Effect of Ozone Therapy on The Phase of
Diabetic Wound Healing in Patient With
Diabetes Mellitus at Alhuda Wound Care
Clinic in Lhokseumawe. Proceedings of the
Proceedings of the 1st Workshop on
Multidisciplinary and Its Applications Part
1, WMA-01 2018, 19-20 January 2018,
Aceh, Indonesia. 2019.

25.  Fitzpatrick E, Holland OJ,
Vanderlelie JJ. Ozone therapy for the
treatment of chronic wounds: A systematic
review. International wound journal.
2018;15(4):633-44.

26. Ramirez-Acufia JM, Cardenas-
Cadena SA, Marquez-Salas PA, Garza-
Veloz |, Perez-Favila A, Cid-Baez MA, et
al. Diabetic Foot Ulcers: Current Advances
in Antimicrobial Therapies and Emerging
Treatments. Antibiotics (Basel). 2019;8(4).
27. Hu X, Ni Y, Lian W, Kang L, Jiang
J, Li M. Combination of negative pressure
wound therapy using vacuum-assisted
closure and ozone water flushing for
treatment of diabetic foot ulcers.
International Journal of Diabetes in
Developing Countries. 2019;40:290-5.

28.  Game FL, Jeffcoate WJ. Dressing
and diabetic foot ulcers: a current review of
the evidence. Plastic and Reconstructive
Surgery. 2016;138(3S):158S-64S.

29.  Alfagih MR, Sinawang GW, Faizah
R, Hermanto A. The Management of
Diabetic Foot Ulcers Using the Wound
Treatment Techniques of Modern Dressing:
A Systematic Review. Jurnal Ners.
2020;14(3):177-81.

30.  Jamaludin TSS, Nurumal MS, Saidi
S, Che Hasan MK, Mohammad Said NF,
Samsudin NH, et al. A Narrative Review on
Modern Wound Dressing for Diabetes
Mellitus  Wound. INTERNATIONAL
JOURNAL OF CARE SCHOLARS.
2020;3(2):50-6.

31. Chirumbolo S, Pandolfi S,
Valdenassi L, Chierchia M, Franzini M.
Complications During Ozone Therapy as
a Result of Malpractice and Lack of
Guidelines. Clin Neuroradiol.
2024;34(3):719-20.

32.  Jones V, Grey JE, Harding KG.
Wound dressings. Bmj.
2006;332(7544):777-80.

33.  Ather S, Harding KG, Tate SJ. 1 -
Wound management and dressings. In:
Rajendran S, editor. Advanced Textiles for
Wound Care (Second Edition): Woodhead
Publishing; 2019. p. 1-22.

5 -


https://jdn.zbmu.ac.ir/article-1-658-fa.html
http://www.tcpdf.org

