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  1398 بهار(، 74)پياپی  2، شماره 21جلد  -كومش

 

 

 

ييصحرا يهادر موش يپوست يهابر محافظت فلاپ نيليوپاتيا ياثر درمان خوراک

)D.PhM.D, ()Student D.M()M.Sc( DM.(

)Student)D.Ph(*)D.Ph( 

 رانيتهران، ا ،يبهشت ديشه يدانشگاه علوم پزشک ،ييغذا عيو صنا هي، دانشکده تغذکشور ييغذا عيو صنا ياهيتغذ قاتيتحق تويانست -1

 رانيتهران، ا ران،يا يدانشگاه علوم پزشک ،يدانشکده پزشک - 2

 رانيتهران، ا ران،يا يدانشگاه علوم پزشک ،يستيگروه آمار ز - 3

 رانيتهران، ا ران،يا يدانشگاه علوم پزشک ،يدانشکده پزشک ،يولوژيزيف قاتيمرکز تحق -4

 رانيا ز،يتبر ز،يتبر يدانشگاه علوم پزشک ،يدانشکده پزشک ،يحيگروه علوم تشر -5

  رانيتهران، ا ران،يا يدانشگاه علوم پزشک ،يکم تهاجم يجراح قاتيمرکز تحق -6

 ده يچك
در  ي. مشکل اساسشونديم جاديا يميترم يهايو در جراح يپوست عاتيها، ضازخم ميترم يامروزه برا يپوست يهافلاپ هدف:

 يهامجدد و گونه يرسانخون-يسکميا بيحاصل از آس يهانديفرآ ليآن به دلاز دست رفتن بافت فلاپ و نکروز  ان،يم نيا

با اثرات  Artemisia، يک ترکيب مشتق از گياه (Eupatilin) نيليوپاتيپژوهش اثر تجويز ا نيا هدف  .است. ژنيگر اکسواکنش

 يفلاپ و مارکرها ينکروز هياندازه ناح لهيبه وس و،يداتيو استرس اکس يفلاپ پوست يبقا يرا رو ضدالتهابي و آنتي اکسيداني، 

 .بررسي شددر موش صحرايي  ويداتياسترس اکس
قبل از انجام  افتي)در فلاپ ، گروه فلاپ، گروه ايوپاتيلين+Sham شامل گروه ييچهل موش به چهار گروه ده تاها: مواد و روش

به  ،يبه صورت خوراک  mg/kg 10با دوز  نيليوپاتيبعد از انجام فلاپ( تقسيم شدند. ا افتيفلاپ(، و گروه فلاپ+ ايوپاتيلين )در
 ديآلدئ يمالون د زانيمتر، درصد نکروز فلاپ، ميسانت 8×3شده در ابعاد  نجامفلاپ ا يهفته پس از جراح کيشد.  زيها تجوموش

(MDA)- سموتازيد ديو سوپر اکس -دياس کيوباربتوريبا استفاده از روش ت (SOD)– دازياکس يميروش آنز کي با استفاده از- 
 .شد يريگاندازه

در مقابل  P<05/0نکروز فلاپ شد ) زانياز انجام فلاپ و چه بعد از آن، باعث کاهش م شيدرمان با ايوپاتيلين چه پها:يافته
شد  دهيد (SOD) سموتازيد ديدر مقابل گروه فلاپ( و افزايش فعاليت سوپراکسا 05/0>P) MDAگروه فلاپ(. کاهش ميزان 

(01/0>P )در مقابل گروه فلاپ. 
 زانيو کاهش م ييصحرا يهادر موش يبهبود بقاي فلاپ پوست يدهندهپژوهش، نشان نيحاصله از ا يهاداده گيري:نتيجه
 .باشديم يپوست يهااز انجام فلاپ و چه بعد از آن، در فلاپ شيچه پ ن،يليوپاتيتوسط درمان با ا ويداتيو استرس اکس ينکروز بافت

  
 (SOD) سموتازيد دي، سوپر اکس(MDA) ديآلدئ يمالون د ،ينکروز بافت ،يفلاپ پوست ن،يليوپاتياهاي کليدي: واژه

 

 مقدمه

––

*Javdan.gholamali@gmail.com
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P<Sham

P<
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MDA

MDA
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MDAFlap

p<

ها پ. دادهفلا ایجاد مدلهفت روز از گذشت نکروز پس از . میزان 1 شکل

نشان دهنده  یرهت نواحیشوند. نمایش داده می Mean ± SDVبه صورت 

خاکستری نشان دهنده بافت غیر نکروزه در هر  نواحی درصد نکروز بافتی و

در  > 0.05P #و  Shamدر مقابل  > 0.01P **و  > 0.05P *گروه است. 

 .Flapمقابل 
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پ به عنوان ظرفیت آنتی اکسیدانی در بافت فلا SODفعالیت .  3 شکل

در مقابل گروه  P <0.05پ. * فلا یجاد مدل جراحییک هفته پس از ا

Sham  و##p<0.01 پ.در مقابل گروه فلا 

 

 گيريبحث و نتيجه

MDA

SOD

–

H2O2

FeSO4

HO-1, PLAUR and 

TNFRSF10A

H2O2

RPC

RPC

Bcl-2Bax

BaxCaspase-3Bcl-2

ROS

ROS

 تشكر و قدردانی

 منابع
[1] Banic A, Boeckx W, Greulich M, Guelickx P, Marchi A, 

Rigotti G, et al. Late results of breast reconstruction with free TRAM 

flaps: A prospective multicentric study. Plast Reconstr Surg 1995; 95: 

1195-1204 
[2] Nahabedian MY, Momen B, Manson PN. Factors associated 

with anastomotic failure after microvascular reconstruction of the 

breast. Plast Reconstr Surg 2004; 114: 74-82. 

 [
 D

ow
nl

oa
de

d 
fr

om
 k

oo
m

es
hj

ou
rn

al
.s

em
um

s.
ac

.ir
 o

n 
20

24
-0

5-
19

 ]
 

                               5 / 8

http://koomeshjournal.semums.ac.ir/article-1-4805-fa.html


 

 

[3] Moran SL, Nava G, Behnam AB, Serletti JM. An outcome 

analysis comparing the thoracodorsal and internal mammary vessels 

as recipient sites for microvascular breast reconstruction: A 
prospective study of 100 patients. Plast Reconstr Surg 2003; 111: 

1876-1882. 

[4] Ayatollahi SA, Ajami M, Reyhanfard H, Asadi Y, Nassiri-
Kashani M, Rashighi Firoozabadi M, et al. BCL-2 and bax expression 

in skin flaps treated with finasteride or azelaic acid. Iran J Pharm Res 

2012; 11: 1285-1290. 
[5] Firooz A, Bouzari N, Mojtahed F, Pazoki-Toroudi H, Nassiri-

Kashani M, Davoudi M, et al. Topical immunotherapy with 

diphencyprone in the treatment of extensive and/or long-lasting 
alopecia areata. J Eur Acad Dermatol Venereol 2005; 19: 393-394. 

[6] Hashimoto I, Abe Y, Ishida S, Kashiwagi K, Mineda K, 

Yamashita Y, et al. Development of skin flaps for reconstructive 
surgery: random pattern flap to perforator flap. J Med Invest 2016; 

63: 159-162. 

[7] Rah DK, Min HJ, Kim YW, Cheon YW. Effect of platelet-
rich plasma on ischemia-reperfusion injury in a skin flap mouse 

model. Int J Med Sci 2017; 14: 829-839. 

[8] Tejada S, Manayi A, Daglia M, Nabavi SF, Sureda A, 
Hajheydari Z, et al. Wound healing effect of curcumin: A Review. 

Curr Pharm Biotechnol 2016. 

[9] Habibey R, Ajami M, Ebrahimi SA, Hesami A, Babakoohi S, 
Pazoki-Toroudi H. Nitric oxide and renal protection in morphine-

dependent rats. Free Radic Biol Med 2010; 49: 1109-1118. 

[10] Pazoki-Toroudi HR, Ajami M, Habibey R. Pre-medication 
and renal pre-conditioning: A role for alprazolam, atropine, morphine 

and promethazine. Fundam Clin Pharmacol 2010; 24: 189-198. 

[11] Ajami M, Eghtesadi S, Razaz JM, Kalantari N, Habibey R, 
Nilforoushzadeh MA, et al. Expression of Bcl-2 and bax after 

hippocampal ischemia in DHA + EPA treated rats. Neurol Sci 2011; 

32: 811-818. 
[12] Faghfoori Z, Fazelian S, Shadnoush M, Goodarzi R. 

Nutritional management in women with polycystic ovary syndrome: 

A review study. Diabetes Metab Syndr 2017; 11: S429-S432. 
[13] Mohtasham N, Babakoohi S, Montaser-Kouhsari L, Memar 

B, Salehinejad J, Rahpeyma A, et al. The expression of heat shock 

proteins 27 and 105 in squamous cell carcinoma of the tongue and 
relationship with clinicopathological index. Med Oral Patol Oral Cir 

Bucal 2011; 16: e730-735. 

[14] Pazoki-Toroudi H, Amani H, Ajami M, Nabavi SF, Braidy 
N, Kasi PD, et al. Targeting mTOR signaling by polyphenols: A new 

therapeutic target for ageing. Ageing Res Rev 2016; 31: 55-66. 

[15] Ajami M, Pazoki-Toroudi H, Amani H, Nabavi S, Braidy 
N, Vacca R, et al. Therapeutic role of sirtuins in neurodegenerative 

disease and their modulation by polyphenols. Neurosci  Biobehav 

Rev 2016; 73. 
[16] Pazoki-Toroudi H, Ajami M, Habibey R, Hajiaboli E, 

Firooz A. The effect of enalapril on skin flap viability is independent 

of angiotensin II AT1 receptors. Ann Plast Surg 2009; 62: 699-702. 
[17] Amani H, Habibey R, Hajmiresmail SJ, Latifi S, Pazoki-

Toroudi H, Akhavan O. Antioxidant nanomaterials in advanced 
diagnoses and treatments of ischemia reperfusion injuries. J Mater 

Chem B 2017; 5: 9452-9476. 

[18] Pazoki-Toroudi H, Nassiri-Kashani M, Tabatabaie H, Ajami 

M, Habibey R, Shizarpour M, et al. Combination of azelaic acid 5% 

and erythromycin 2% in the treatment of acne vulgaris. J Dermatolog 

Treat 2010; 21: 212-216. 
[19] Pazoki-Toroudi H, Nilforoushzadeh MA, Ajami M, Jaffary 

F, Aboutaleb N, Nassiri-Kashani M, et al. Combination of azelaic 

acid 5% and clindamycin 2% for the treatment of acne vulgaris. 
Cutan Ocul Toxicol 2011; 30: 286-291. 

[20] Lin R, Chen H, Callow D, Li S, Wang L, Li S, et al. 

Multifaceted effects of astragaloside IV on promotion of random 
pattern skin flap survival in rats. Am J Transl Res 2017; 9: 4161-

4172. 

[21] Cheng L, Chen T, Tu Q, Li H, Feng Z, Li Z, et al. Naringin 
improves random skin flap survival in rats. Oncotarget 2017; 8: 

94142-94150. 

[22] Ghadernezhad N, Khalaj L, Pazoki-Toroudi H, Mirmasoumi 
M, Ashabi G. Metformin pretreatment enhanced learning and 

memory in cerebral forebrain ischaemia: The role of the 

AMPK/BDNF/P70SK signalling pathway. Pharm Biol 2016; 54: 
2211-2219. 

[23] Habibey R, Pazoki-Toroudi H. Morphine dependence 

protects rat kidney against ischaemia-reperfusion injury. Clin Exp 
Pharmacol Physiol 2008; 35: 1209-1214. 

[24] Mehrjerdi FZ, Aboutaleb N, Pazoki-Toroudi H, Soleimani 

M, Ajami M, Khaksari M, et al. The protective effect of remote renal 

preconditioning against hippocampal ischemia reperfusion injury: 
role of KATP channels. J Mol Neurosci 2015; 57: 554-560. 

[25] Arabian M, Aboutaleb N, Soleimani M, Ajami M, Habibey 

R, Rezaei Y, et al. Preconditioning with morphine protects 
hippocampal CA1 neurons from ischemia-reperfusion injury via 

activation of the mTOR pathway. Can J Physiol Pharmacol 2018; 96: 

80-87. 
[26] Davoodi SH, Ajami M, Ayatollahi SA, Dowlatshahi K, 

Javedan G, Pazoki-Toroudi HR. Calorie shifting diet versus calorie 

restriction diet: A comparative clinical trial study. Int J Prev Med 
2014; 5: 447-456. 

[27] Ehrampoush E, Homayounfar R, Davoodi SH, Zand H, 

Askari A, Kouhpayeh SA. Ability of dairy fat in inducing metabolic 
syndrome in rats. Springerplus 2016; 5: 2020. 

[28] Sarifakioglu N, Gokrem S, Ates L, Akbuga UB, Aslan G. 

The influence of sildenafil on random skin flap survival in rats: An 
experimental study. Br J Plast Surg 2004; 57: 769-772. 

[29] Lin B, Lin Y, Lin D, Cao B. Effects of bezafibrate on the 

survival of random skin flaps in rats. J Reconstr Microsurg 2016; 32: 
395-401. 

[30] Farahini H, Habibey R, Ajami M, Davoodi SH, Azad N, 

Soleimani M, et al. Late anti-apoptotic effect of K(ATP) channel 
opening in skeletal muscle. Clin Exp Pharmacol Physiol 2012; 39: 

909-916. 

[31] Pazoki-Toroudi HR, Hesami A, Vahidi S, Sahebjam F, Seifi 
B, Djahanguiri B. The preventive effect of captopril or enalapril on 

reperfusion injury of the kidney of rats is independent of angiotensin 

II AT1 receptors. Fundam Clin Pharmacol 2003; 17: 595-598. 
[32] Javedan G, Shidfar F, Davoodi SH, Ajami M, Gorjipour F, 

Sureda A, et al. Conjugated linoleic acid rat pretreatment reduces 

renal damage in ischemia/reperfusion injury: Unraveling 
antiapoptotic mechanisms and regulation of phosphorylated 

mammalian target of rapamycin. Mol Nutr Food Res 2016; 60: 2665-

2677. 
[33] Amani H, Ajami M, Nasseri Maleki S, Pazoki-Toroudi H, 

Daglia M, Tsetegho Sokeng AJ, et al. Targeting signal transducers 

and activators of transcription (STAT) in human cancer by dietary 
polyphenolic antioxidants. Biochimie 2017; 142: 63-79. 

[34] Gulmen S, Kiris I, Kocyigit A, Dogus DK, Ceylan BG, 

Meteoglu I. β-Glucan protects against lung injury induced by 
abdominal aortic ischemia-reperfusion in rats. J Surg Res 2010; 164: 

e325-332. 

[35] Jeong EK, Jang HJ, Kim SS, Oh MY, Lee DH, Eom DW, et 
al. Protective effect of eupatilin against renal ischemia-reperfusion 

injury in mice. Transplant Proc 2015; 47: 757-762. 

[36] Cai M, Phan P-TT, Hong JG, Kim DH, Kim JM, Park SJ, et 
al. The neuroprotective effect of eupatilin against 

ischemia/reperfusion-induced delayed neuronal damage in mice. Eur 

J Pharmacol 2012; 689: 104-110. 
[37] Lee HM, Jang HJ, Kim SS, Kim HJ, Lee SY, Oh MY, et al. 

Protective effect of eupatilin pretreatment against hepatic ischemia-
reperfusion injury in mice. Transplant Proc 2016; 48: 1226-1233. 

[38] Qiao Z, Xu YW, Yang J. Eupatilin inhibits the apoptosis in 

H9c2 cardiomyocytes via the Akt/GSK-3β pathway following 

hypoxia/reoxygenation injury. Biomed Pharmacother 2016; 82: 373-

378. 

[39] Ryoo SB, Oh HK, Yu SA, Moon SH, Choe EK, Oh TY, et 
al. The effects of eupatilin (Stillen®) on motility of human lower 

gastrointestinal tracts. Korean J Physiol Pharmacol 2014; 18: 383-

390. 
[40] Ajami M, Davoodi SH, Habibey R, Namazi N, Soleimani 

M, Pazoki-Toroudi H. Effect of DHA+EPA on oxidative stress and 

apoptosis induced by ischemia-reperfusion in rat kidneys. Fundam 
Clin Pharmacol 2013; 27: 593-602. 

[41] Mcfarlane RM, Deyoung G, Henry RA. The design of a 

pedicle flap in the rat to study necrosis and its prevention. Plast 
Reconstr Surg 1965; 35: 177-182. 

[42] Agostini S, Chiavacci E, Matteucci M, Torelli M, Pitto L, 

Lionetti V. Barley beta-glucan promotes MnSOD expression and 
enhances angiogenesis under oxidative microenvironment. J Cell 

Mol Med 2015; 19: 227-238. 

[43] Ozkan OV, Ozturk OH, Aydin M, Yilmaz N, Yetim I, Nacar 
A, et al. Effects of β-glucan pretreatment on acetylsalicylic acid-

induced gastric damage: An experimental study in rats. Current 

Therapeutic Research 2010; 71: 369-383. 
[44] Sandvik A, Wang YY, Morton HC, Aasen AO, Wang JE, 

Johansen FE. Oral and systemic administration of beta-glucan 

 [
 D

ow
nl

oa
de

d 
fr

om
 k

oo
m

es
hj

ou
rn

al
.s

em
um

s.
ac

.ir
 o

n 
20

24
-0

5-
19

 ]
 

                               6 / 8

http://koomeshjournal.semums.ac.ir/article-1-4805-fa.html


 شوديم يفلاپ پوست يباعث بهبود بقا يوپاتيلينا

 

 

protects against lipopolysaccharide-induced shock and organ injury 

in rats. Clin Exp Immunol 2007; 148: 168-177. 

[45] Choi EJ, Oh HM, Na BR, Ramesh TP, Lee HJ, Choi CS, et 
al. Eupatilin protects gastric epithelial cells from oxidative damage 

and down-regulates genes responsible for the cellular oxidative 

stress. Pharm Res 2008; 25: 1355-1364. 
[46] Du L, Chen J, Xing YQ. Eupatilin prevents H2O2-induced 

oxidative stress and apoptosis in human retinal pigment epithelial 

cells. Biomed Pharmacother 2017; 85: 136-140. 

[47] Pazoki-Toroudi H, Ajami M, Babakoohi S, Khaki L, 

Habibey R, Akhiani M, et al. Effects of diphencyprone on expression 

of Bcl-2 protein in patients with alopecia areata. Immunopharmacol 
Immunotoxicol 2010; 32: 422-425. 

[48] Shaki F, Pourahmad J. Mitochondrial toxicity of depleted 

uranium: Protection by Beta-glucan. Iran J Pharm Res 2013; 12: 131-
140.

 

 [
 D

ow
nl

oa
de

d 
fr

om
 k

oo
m

es
hj

ou
rn

al
.s

em
um

s.
ac

.ir
 o

n 
20

24
-0

5-
19

 ]
 

                               7 / 8

http://koomeshjournal.semums.ac.ir/article-1-4805-fa.html


 Koomesh                                                                    Spring 2019, 21 (2):   

45 

Effects of oral gavage treatment of Eupatilin on protection 

of skin flaps in rats 

 

Jalaledin Mirzay Razaz (Ph.D, M.D)1, Amir ali Ebadi Fard Fzar (M.D Student) 2, Mahdyieh Naziri (M.Sc)3, Majid 

Banimohammad (M.D Student) 4, Abbas Majdi Seghinsara (Ph.D)5, Gholamali Javdan (Ph.D)* 4,6 
1 - National Nutrition and Food Technology Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti university of medical 

sciences, Tehran, Iran 
2 - Medicine Faculty, Iran University of Medical Sciences, Tehran, Iran 

3 - Department of Biostatistics. Iran University of Medical Science, Tehran, Iran 

4- Physiology research center, Medicine Faculty, Iran University of Medical Sciences, Tehran, Iran 
5- Department of Anatomical Science, Medicine Faculty, Tabriz University of Medical Science, Tabriz, Iran 

6- Minimally Invasive Surgery Research Center, Iran University of Medical Sciences, Tehran, Iran  

 

 

 
 

Introduction: Nowadays, skin flaps are used to repair wounds, skin lesions and in reconstructive surgeries. In this 

way, the main problem is loss of flap tissue and necrosis, due to processes that result from ischemia-reperfusion injury 

and reactive oxygen species. Eupatilin is an O-methylated flavone derived from Artemisia plants that demonstrates 

anti-inflammatory, anti-oxidative, and anti-tumor effects. In this study, we evaluated the effect of Eupatilin 

administration on the survival of skin flap and oxidative stress by measuring necrotic area of skin flap and oxidative 

stress markers, in rats. 

Materials and Methods: Forty rats were divided into four groups (10 rats per group), including Sham group, Flap 

group, Eupatilin+ Flap group (received Eupatilin before flap), and Flap + Eupatilin group (received Eupatilin after 

flap). Eupatilin (10 mg / kg) was administered as oral gavage to mice. One week after flap surgery in a 3 x 8 cm scale, 

flap necrosis, malondialdehyde (MDA) levels - using thiobarbituric acid method (TBA)- and superoxide dismutase 

(SOD) - using an oxidase enzymatic method- was measured. 

Results: Treatment with Eupatilin, before or after flap, reduced the necrosis area of flap (P <0.05 vs flap group). 

Decreased MDA level (P <0.05 vs flap group) and increased superoxide dismutase activity (SOD) (P <0.01 vs flap 

group) are shown. 

Conclusion: The data obtained from this study demonstrated improvement of skin flap survival in rats and 

reduction of tissue necrosis and oxidative stress by Eupatilin treatment, either before or after flap surgery. 

 

Keywords: Eupatilin, Skin flap, tissue necrosis, Malondialdehyde (MDA), Superoxide dismutase (SOD). 
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