[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

@ngg aJlie

K59 55 Al ST 3370 S giue § 7.0 ! Y 3T I
Sl g0 30 (Swgy S

o Sl lon oloyd )3 1y 03bj o) lud oSl | 8L ol 10D 5 die
2 bl o )8 gy gy slagylons loyd p3 aST Lgyld 53 Ly sl pSls

@S Gl 5l 8 0g)S 93 )3 1B S )8 05,5 ¥ 5 (ol (ige 0F il (g
2 b 0 )L sl (g9 mdge S0ty D Sl SEYST 9 7D rdonS gise
Lo JUI 018 oo 3l ctind oy JrdmSgiso b &5 gl o (slaige | ooliss
s 3 (Blis 5D eSS 5o & oSk /T a3 1y I5) KATP
L-NAME) Nitrous Oxide (gouiS )l 5 i yloys 70 sl SV L a8 ig0
o 5l gy Vo odlatl ((Blae B> (o g P50k o il 4 oS e Y
355 dloe (g OB 59,55 (ljee

S a0 ]) S, ol (adge S sie Ly sl SV L oo slaaily
b sl VST S 5 by ials (P<e/o V) ZYF L (P<+/+0) ZFY Gl & (g)l5 sime
asb 7Y%) 5,8 slon) 5,56 anl ials o) 5698 (b Ol S s
L-NAME 5 (P<+/+0) S gine _ibiblora 31 1038 sy IS (P< /v ) (K3
L e o 5 Ly gleyd 0y ot 1 1y (Pe/+0) sl Sl ilablors 51
W3y e iy S 5 oleys (adlre il 3 L-NAME

JodS 5oy P KATP oo UK jids gonmd )lis pils (gdalllas 3 g pud doen
Overlap 45 sy oo Hhaias 3gr sl SV 51 b lablore pune )3 deaST S5y 4
g M8 L-NAME 1oMS oy 5 ¢ coSuan! cmsl Y T ¢ s dunS gie 1100351908

AVENY dlie Ghpdy AT callio cdlyy
YA-RY A(Y) ) 0,93 VAR (il € ol g Cawgs

' 6355b S5k s S
" sors ol e S

e s

Tesl5 0k lesarna 2

Jissgl (sl <855

Ql)ﬂl Ls'i“")f P?’L" olKisls ‘4.3_.\&? ag)f Y

S pe oSl (555 095 ¥
ol

9 g slas)lon clidos S0 ¥
ol (Sb5 pole oKl « Sl

ol

iJ 950 oy g5

9k (Sl Lojhes 155

oyleds N dnoS (g0 Lls «olyes

1 Sl SN Sy AY
hpazooki@farabi.tums.ac.ir

.

Jsb 50 80,5 oo 2l (38,00 5l Sl ondiolon

oA_iog',‘.:_..j M_Qb U"‘ a 09" uL’)—" Sdwe 6)‘)5)'3
0 ed 33 iS5l b ol3T sl Gl sl]

Cod ol jlas 00 85 e il i ol ol cely

_ Y-% . . o1 1 .
4z Sl Togboe 3k (e 5 (LU el Oy
2l slaaas b s oyl sl sl sallus

doule

@l Sz o)lse el o (fwgy slardl

S8 eslaiul 3550 samdcaml slacil g sl
&g o=l y0 eaes GAJL._@ oy pl b \A..)..fsg
5 Jbss sla s a4 Sl s> alS la o>,
oSl Langs a5 Sl oo o il 50 59,50 ol


https://journals.tums.ac.ir/jdc/article-1-63-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

VA Swgy SIS 59,58 2alS 55 10 JadunS sin 9 7.0 Sl SEYT 01 Kea 9 (539,b (S5

il i ald 0 ) 65 a5 e S5
LSNP VPR ¥ U ESAEL S FRE Jp
oSl sl il o il cldidlrs (ol oo
SLaJUIS il 5 a1 Sy 8wy 25k
e a5 sl ol ools oles P Pual o KATP
(DHT: dihydrotestosterone)  yg s giudy,dud (53
3% el S ST S e il el
a5 Tais o slaige i 5 ade il
DHT (slaoasS oo sl | (silidlne Jomly S
slailo,s 5l (S aS ol SY;T aes e ol
el 5 Gl Dluls als ol oataslis
05 n gina o S 45T
Goyld 55yl ol caslllas o " OS Lo
b el (28l 0 al SSY5T g S st
5 KATAP (sLa JUIS i 555 5 oy o] 5

8,5 )8 ey 9590 w8 cnl 0 INOS

|, DHT Wy o

2l uh 9,
Yoo om o b Wistar ol 51 oliors Jise OF
0z8,F 13 05,5 A 4o 5 ous addllas ols o5 YO
s anllas e alad gy iige Y ol plaS 0 aS
Pl Slls> (59) 2 aalllas Jsol 31
pote ollails g cdlage ©)ljg (mils8 L 3—lais
8 PBlio S5 35 5l w09 Ols S
o992 = ©Uils> pentobarbital sodium s 5 Lo
oL g McFarlane g, L aslice g, ARRVRWS
Si9 % ab (objl g (G D o Sy sl
S5 doM jsbas e S 18 esliul 55
ieas LSl Lags 4l 5 0nds oopdl 5 iy
sbag)ls DS (> Joo 5l JS adBo T o8
Jold a5 dad 00 LS 4l 69y p (22
5 5 L T el ST Uy i iy fo
Lag)ls ;3 g5l S ol slm 09— 90
o5 e 7 (KATP sla JUIS 5310 5805 0515

SHPFSS i waxg L) 2y JB S

SHBb i n) oSl Glizee Ll sl 05 5 oS
Mol clamas loys g5 nl &lge o Fodas |

piperidinopyrimidine laiics 5l JounS giro

ool l Sijg il (90 oy ey sl 5 98l e
JE PN K IV PRV
sla Ll (9,550 g0 oy (Rl » foweS g
KATP) lawd 5,5 (pjg-ol 4 wlas camwlsy

a3 4o g (ATP-Sensitive Potassium Channels)

@ 09> ol okl g Ggye SBlo DMae (o5 Jo
==ha 9lae Blge 00,5 o dely a5 Wil o aml
e TS LK B s 5 o 2l L] e
lac il o il oLl o KATP cla JULS
od ooly lis g el aid 3 )18 ol il o ee )/L._e
J=le 5 (Saemsy (nl )3 25,0 Glap sl l &S
b olaile 51T T sl e L JUS ) o5k
L as olag)ls plu g KATP sl JUIS oL 5
o] 20lS 50 0GlgE o oS! 5l LB 0 S
adllas 5,90 (gousie Sllgu> (o il Jzo Cuny
RETE ISR Tk TR C PV L INPCER Gt
s rSez )0 Gy 8L 3 (S1yr honS s
ARNCHNA NI SN L CVIIR G 11 I ROV |
A4S Gl cuds ool QL-MJ poY ‘SQS.M»J‘ GJﬁ Jé.o BN
o] el KATP (sla JUIS (58,556 b JookpuS 550

Yoo o
905 (R O3 R

3=t o] 3l 348 6,50 05l
S adg il s Gisdn oSl
3 e ST S g Ol GRS 5 ST
inducible Nitrous Oxide Synthase (iNOS) Wl

&g . > ol A YVgVY .
)° Pe— 6L®QL¢)~> )l ] gS’JG'SLm )J‘. ’ Sl
w3 loosiiS e 53,4 b (oSl ool il
Q20 o Hlis a5 095 00 o ) sl alST S S


https://journals.tums.ac.ir/jdc/article-1-63-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

(P2 1) JytiS 05,8 31 (LVF) A Sy S
1.0 ol S8V 5T g (P<e/+0) 70 oS 9o
5 S ey I L L3 leyo g i (P<-/-0)
L L3 ployd Gz 9 JromSgine 09,5
O 5l el g0 o ol S5Vl 6,5 ;0 L-NAME
ae>l oo il g (dadloe o S 23,
P<11) 3iss 8 Sig,S5

L-NAME 5 o.M 0 IS o ,0 SIS Jloges
03351 S gie by Sl ST (55 oo
o o)15 30 el I tne 3l odim i 4 o
SeigySS b Galidl g oS 5 Gleys 008 rals
(P<e/eV) og

&
»

e
SVl as ol e b odgl gl anlllas o]

WS IS 59, S5 alS 0 howwS gl g ol
blis o ;0 KATP sla JUIS ik wogdles,

OB e g sroge Joou Syt | 0

AZE
75
70+
ALE
AR
AR
AR

HH
HH
HH

HH

HH

39555 ol jae

HH

¥
Vv

slbs 9 (Sl wyliin glaploys 11 Hlogei
@l Ghg— 0 (Fwgy PO 59555 (lime oIl
Gl 8 dom! S 5TAAA D s dmuaS g0 :MiN)
Yo :L-NAME (s ,5 33 p,5 Lo o/ 9odS o3 L5

(P52 Pl

\YAQ QLlw.gU Y O)Lo.«\i) A 0,99 ‘@nggdmox A

3 (Themad, Tehran, Iran) o 59 olS 2 sl5l 4
Sy meysl golailpd goasiS e L-NAME
039 £ LS o sl )8 e Vo) sl 90T
J8as 80 Y0 5 Slaos 3o & jeoa (Sigma o
05 LS HL5 8590 slaog S )3 (mdge slag)lo
Voalold 4 laailss 55 5l g e il A 5y 90 050
O g 0 ools fay olatel jo a5l e il
Sratlo ¥ oy bawgi (b g9 cnl Jlws Giso
Moo 8 s aly Sl 5l gy 5 0nd Jog o8 &
Sal plos & 3L3g85 S I Y Sy e
03y dxZu la by g o 03ls S8 Cawgy ) 50 9 o
AARTRYS

@l oW 28l 55,88 plime Jos jlam 59, uin
paper template method g, 51 LS ol ol 0l
5o o SLlS M a5 & ol 4 el ool
axio §3)  S=59,SS pihu slail by s
A 0dle iy (e bl Vo A sl 4y oLl s
09,5 dale 0y Jse 8 5l 59,55 w0

anliao,d Sy gan b Joleo €y il 5 B 5
Q&")Sj = X Yoo
L P b JS Jolre iy el i B (59

bl slassy b g (29,5 o ©yg0: osls

3 One-way analysis of variance (ANOVA)

5 4325 5,9 » Post-Hoc analysis (Tukey test)

o jo glel S e 08,5 18 Ll

Solel byl Jole JS o (AL s pme P<:/+0
23,5 plil SPSS version 14 1331s 5 jo

LSl

4 plaS o 70 awwl SY;T 970 bowwS g

107 51, Seig)SS anml sl sime S5 4 e
IXNE g (P<1-B)IXY e o @ JyuS 09,5 50
S 5 3 logad) asls el S (P<-/- V)
546> 215 55 10 dpal VST LD JyonS s


https://journals.tums.ac.ir/jdc/article-1-63-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

A Swgy SIS 59,55 1Al 55 10 JadunS giun 9 7.0 Sl SEYT 01 Kea 9 (539,b (S5

slagls 5l goln ) aiws a5 canl oas ools )lis
525 oSl I3 STKATP slo JUIS oussS 3l
oSans] 51 il ] ol el ailgs e s 5
aS oS obom! coSusl il 5o Cwglie o9 g 20,5
sbeis Preconditioning jlaie o oayay oyl 3l
booniS il 5l (S o JoaenSgie 398 e oL
i e G lyed 35 o0 Csmme L JUIS ()l
SaSs] ol 2 53 28l Cunglie [l (sl
s oanlie aslllas ol o asslix ' wil wilgs oo
kil &SI KATP sla JUS Sob o5, 5
O3l 4 ols L 90 e 1) JaoenS g
50 M L Cosslie slowl sl KATP (sla JUlS
(laged) Sonl 50 fromS gie b oo
SV 5 il olidlrs &3 ol sasilae
S e by 5 09 hdenS g 5l F598 sl
A5 sl 0 o0l it Sl Lo .y 5l S
Cnglive Sbomsl o 1) oo b LB ST Sy
DTV GlaS 5 elenl L lays 5l ool 2l
N ISR CE TRV 1 K SJCIE NP PONCIT g PN
caleg 3 T s e 5l Lagls cnl iliblons
el yo ol ks WSS 2 o oliwe 4
SpaSasl s s 55 Cangliin a5 Ll leys oyl
S el ol ols les T og, o0 Vb wS e ol
a5 LS g0, WO ol el wlgs oo sl S3Y5T
G 9 F S )IaB(SS Ay (3 fuwgind 15 53
as wileols jlas Koo Slallas ARVSS sl @l
Sy Ol Ol (g gty paam s g b
39 Gl 4t )3 &5 b oo il sl aS]
St Ty Y I, o (8l e g 08T S
;0 L-NAME L ugs ol Y5151 Lol cdadle
il ooldl Gl Lo ol & Wi o yols (canlias
P58 sl ST b oS 10 (o5 5 oy
99,5 Joe Jelos 5l plas ;o b5 oloys 5l 5550
bwg oo g 0o (A Ly po aSl >

AZE
/5 - -
A T
% +
B EVARE
BN ARE SE
T
AR
AR
> ks * &
Q\&“ gv NS §\
(o S va =
S >
é&

L KATP gla JLSI 008 S aSols ,51:¥ log—os
Lo L it g ST S i 2 55T 9 oIS 9 S
P 59,55 ol e 8luilin] sl g (nKile » NAME
L 5 5 ployd JLusis a0 (o 30 (S
T8 S dnS g MIN) sl SV 5T 9 by doansS gicn0
05 o + /¥ 9o o L5 Gli B ol SSY3TAA

ps5 5

SESY;T gy sadolyl cdadlxe 1o oS G s
9 oS gie L (oS 5 (lojo 035 pslae sl
ol GRS jo 1) (6595, Sl ol SIS
anls O eS|

ol (2ol S 50 b St Ly la,o 3l
ol an el sad sols Las Sd LM SaSeas!
PRS2 0 S e 00 (Shem loys &S s S
o 09 oleyz Rl eel gy 2 50 G 03
ol as al sols las aus F O s o iz
33,5 ngo (eoSwml 5l 8 15T JroeaS gine 599
@labadle B & j5oa 1) 39,50 am b Silgs oo
s 59,55 sl 5l 5975 a1 > e ralS
olid yol> gadlllas o .cwlodgs She oSl
=89 5 T gee (S50 (o) 4 Al w0l
Eel oslgh o 09 s 00 1 T oSl 1 LS
() loged) 335 S3g,S5 4l rals


https://journals.tums.ac.ir/jdc/article-1-63-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

e L doea (0 a8 00 )5 oo Lt 0T SO s

SaS e atlos ay Lol e ST S
YA;VSVAA.ZS

-

S oaSaasis

555 Bsb 5 e 0 i S siee
bsgi ndge 1D spl ST 5 KATP cla JUls
awilys ol 4 g0 o anST G s el il
s oSl 5 5L o] il 3 1, 3 2l
3 5l ol a5 wiawy palS 1) Sl ,S6 asb g auS
SLB sy 2 S5 Fge 12l 55 55 (pl S 5
P 50 slapsdSe Gefo S0 sln ke
el o3 gl g0 ol (Hablore

References

YPAR OLisl oY o)l ) 0393 (2ls) 9 Cawgy  AY

Slis b ol (Y Jlssad) w Ly L-NAME
O3k 4 bgrye (b s (o Slalal) a5 i o
O,1 029 e ST G s wdgs g KATP sla JUIS
by Ot 3 el B ys (nl 5l plaS o Slail
L bodenSgioe (o5 5 Oloys 5l (30 (8L Canlite
= b ol olalae M8 a5 ol SV
by (Hadlome 6l s (o JFI iz 0529
O3k g pe (g s 5 0 ST SG 20
Slail iz wals 5 a8 5 el KATP (gla JUIS
sols i Slallhae iz 5o T 5L
Cel an ST SO i a gy ol dl as cnl ouls
o=l oaib as s )8 o KATP sl JUIS jaussb
Olot o Jlb el 5 s 13 353 gty La JUlS

1.

Knight KR. Review of postoperative pharmacological infusions in ischemic skin flaps.
Microsurgery 1994;15:675-84.

2. Kerrigan CL. Skin flap failure: pathophysiology. Plast Reconstr Surg 1983;72:766-77.

3. Cordeiro PG, Mastorakos DP, Hu Q-Y, et al. The protective effect of L-arginine on ischemia-
reperfusion injury in rat skin flaps. Plast Reconstr Surg 1997;100:1227-33.

4. Reilly PM, Schiller HJ, Bulkley GB. Pharmacologic approach to tissue injury mediated by
free-radicals and other reactive oxygen metabolites. Am J Surg 1991;161:488-503.

5. Cordeiro PG, Lee JJ, Mastorakos D, et al. Prevention of ischemia-reperfusion injury in a rat
skin flap model: the role of mast cells, cromolyn sodium, and histamine receptor blockade.
Plast Reconstr Surg 2000;105:654-59.

6. Yoshida WB, Campos EB. Ischemia and reperfusion in skin flaps: effects of mannitol and
vitamin C in reducing necrosis area in a rat experimental model. Acta Cir Bras 2005;20:358-
63.

7.  Mounsey AL, Reed SW. Diagnosing and treating hair loss. Am Fam Physician 2009;80:356-
62.

8. Saraswat A, Kumar B. Minoxidil vs finasteride in the treatment of men with androgenetic
alopecia. Arch Dermatol 2003;139:1219-21.

9. Tsuboi R, Arano O, Nishikawa T, et al. Randomized clinical trial comparing 5% and 1%
topical minoxidil for the treatment of androgenetic alopecia in Japanese men. J Dermatol
2009;36:437-46.

10. Olsen EA, Whiting D, Bergfeld W, et al. A multicenter, randomized, placebo-controlled,

double-blind clinical trial of a novel formulation of 5% minoxidil topical foam versus placebo
in the treatment of androgenetic alopecia in men. J Am Acad Dermatol 2007;57:767-74.


https://journals.tums.ac.ir/jdc/article-1-63-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

AY

Swgy SN 59,55 S1alS 53 7.0 o dunS giae 9 1.0 Sl SEVST 0110 9 39,0 S5

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Hamaoka H, Minakuchi K, Miyoshi H, et al. Effect of K+ channel openers on K+ channel in
cultured human dermal papilla cells. J] Med Invest 1997;44:73-77.

Messenger AG, Rundegren J. Minoxidil: mechanisms of action on hair growth. Br J Dermatol
2004;150:186-94.

Murry CE, Jennings RB, Reimer KA. Preconditioning with ischemia: a delay of lethal cell
injury in ischemic myocardium. Circulation 1986;74:1124-36.

Pang CY, Forrest CR. Acute pharmacologic preconditioning as a new concept and alternative
approach for prevention of skeletal muscle ischemic necrosis. Biochem Pharmacol
1995;49:1023-34.

Zahir KS, Syed SA, Zink JR,et al. Ischemic preconditioning improves the survival of skin and
myocutaneous flaps in a rat model. Plast Reconstr Surg 1998;102:40-52.

Matsumura H, Yoshizawa N, Vedder NB, et al. Preconditioning of the distal portion of a rat
random-pattern skin flap. Br J Plast Surg 2001;54:58-61.

Hosnuter M, Babucgu O, Kargi E, et al. Dual preconditioning: effects of pharmacological plus
ischemic preconditioning on skin flap survival. Ann Plast Surg 2003;50:398-402.

Beheshtian A, Demehri S, Kiumehr S, et al. ATP-sensitive potassium channels mediate the
anti-ischemic properties of ischemic and pharmacologic preconditioning in rat random-pattern
skin flap. Ann Plast Surg 2006;57:94-99.

Bittencourt Rde C, Biondo-Simdes Mde L, Paula JB, Martynetz J, Groth A. Influence of
minoxidil on ischemic cutaneous flaps in rats. Acta Cir Bras 2005;20:450-54.

Sato T, Li Y, Saito T, Nakaya H. Minoxidil opens mitochondrial K (ATP) channels and
confers cardioprotection. Br J Pharmacol 2004;141:360-66.

Lochner A, Marais E, Genade S, Moolman JA. Nitric oxide: a trigger for classic
preconditioning? Am J Physiol 2000;279:2752-65.

Wang Y, Guo Y, Zhang SX, et al. Ischemic preconditioning upregulates inducible nitric oxide
synthase in cardiac myocyte. J] Mol Cell Cardiol 2002;34:5-15.

Ferdinandy P, Szilva’'ssy Z, Horva'th LI, et al. Loss of pacing-induced preconditioning in rat
hearts: role of nitric oxide and cholesterol-enriched diet. J Mol Cell Cardiol 1997;29:3321-33.

Cohen MV, Yang XM, Liu GS, et al. Acetylcholine, bradykinin, opioids, and phenylephrine,
but not adenosine, trigger preconditioning by generating free radicals and opening
mitochondrial K(ATP) channels. Circ Res 2001;89:273-78.

Cuong DV, Kim N., Youm JB, et al. Nitric oxide-cGMP-protein kinase G signaling pathway
induces anoxic preconditioning through activation of ATP-sensitive K+ channels in rat hearts.
Am J Physiol Heart Circ Physiol 2006;290:1808-17.

Kolasa A, Marchlewicz M, Kurzawa R,et al. The expression of inducible nitric oxide synthase
(INOS) in the testis and epididymis of rats with a dihydrotestosterone (DHT) deficiency. Cell
Mol Biol Lett 2009;14:511-27

Gollnick HPM, Graupe K. Azelaic acid for the treatment of acne. Comparative trials. J
Dermatol Treatm 1989;1:27-30.

Cavicchini S, Caputo R. Long-term treatment of acne with 20% azelaic acid cream. Acta
Derm Venereol (Stockh) 1989;14 (suppl):40-44.

Passi S, Picardo M, De Luca C, Nazzaro-Porro M. Mechanism of azelaic acid action in acne.
G Ital Dermatol Venereol 1989;124:455-63.


https://journals.tums.ac.ir/jdc/article-1-63-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

YPAR OLisl oY o)l Y 095 (2lu) 9 Cuwgs  AY

Stamatiadis D, Bulteau-Portois MC, Mowszowicz 1. Inhibition of 5 alpha-reductase activity in
human skin by zinc and azelaic acid. Br J Dermatol 1988;119:627-32.

Ghavami A, Nutt MP, Hardy SP. Heat shock protein and high-dose aspirin: effects on random
skin flap survival in a rat model. Ann Plast Surg 2002;48: 60-67.

Mc farlane RM, De Young G, Henry RA. The design of a pedicle flap in the rat to study
necrosis and its prevention. Plast Reconstr Surg 1965;35:177-82.

Pazoki-Toroudi H, Ajami M, Habibey R, et al. The effect of enalapril on skin flap viability is
independent of angiotensin II AT1 receptors. Ann Plast Surg 2009;62:699-702.

De Carvalho EN, Ferreira LM, de Carvalho NA, et al. Viability of a random pattern dorsal
skin flap, in diabetic rats. Acta Cir Bras 2005;20:225-28.

Duranski MR, Elrod JW, Calvert JW, et al. Genetic overexpression of eNOS attenuates
hepatic ischemia-reperfusion injury. Am J Physiol Heart Circ Physiol 2006;291:2980-86.

Sakamoto K, Yonoki Y, Kubota Y, et al. Inducible nitric oxide synthase inhibitors abolished
histological protection by late ischemic preconditioning in rat retina. Exp Eye Res
2006;82:512-18.

Sasaki N, Sato T, Ohler A, et al. Activation of mitochondrial ATP-dependent potassium
channels by nitric oxide. Circulation 2000;101:439-45.

Tritto I, D'Andrea D, Eramo N, et al. Oxygen radicals can induce preconditioning in rabbit
hearts. Circ Res 1997;80:743-48.

Han JH, Kwon OS, Chung JH, et al. Effect of minoxidil on proliferation and apoptosis in
dermal papilla cells of human hair follicle. J Dermatol Sci 2004;34:91-98.


https://journals.tums.ac.ir/jdc/article-1-63-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

The protective effect of 5% azelaic acid and 5% minoxidil
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Dermatology & Cosmetic

Backgound and Aim: One important limitation of random
pattern skin flap in plastic surgery is the necrosis of distant
parts of the flap resulting from ischemia. This effect cause
unwanted increase in the costs and hospitalization.
Previously, large number of factors has been evaluated to
decrease the flap necrosis. In present study we used two
drugs. Main reason was their mechanism of action that
seems to be similar to preconditioning pathways.

Methods: Fifty-six male rats were divided into four groups.

In two groups 5% minoxidil or 5% azelaic acid were applied
topically to the flap area before flap elevation. In some rats
of minoxidil treated group, a non selective ATP sensitive
potassium channel (KATP) blocker, glibenclamide
(0.3mg/kg) was injected i.p. to evaluate the role of this
channel in action. In azelaic acid treated rats, some were
selected for evaluation of the role of nitric oxide and
therefore L-NAME (20 mg/kg), a non-selective iNOS
inhibitor, was administered. Seven days after operation, the
extent of flap necrosis was calculated.

Results: Topical minoxidil or azelaic acid significantly
recused necrotic area of skin flap to 42% (P<0.05) and 34%
(P<0.01), respectively. Combination of minoxidil and
azelaic acid was the most effictive intervantion on reducing
of necrotic area to 26%. Glibenclamide abolished protective
effect of minoxidil (P<0.001) and L-NAME inhibited the
effect of azelaic acid on skin flap survival (P<0.05). Both L-
NAME and glibenclamide completely inhibited the effect of
combination topical therapy.

Conclusion: Present study suggested the role of KATP
channels on minoxidil pathway and NO on L-NAME
pathway of preserving skin flap survival. It seems that there
is an overlap between the two pathways; however precise
mechanism remained to be determined.

Keywords: minoxidil, azelaic acid, glibenclamide, ischemic
preconditioning, L-NAME, skin flap
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