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ABSTRACT

Background and Aim: Pistachio nut and hull have anti-inflammatory, antimicrobial and
antioxidant effects. The aim of this study was to investigate the effects of pistachio hull
hydroalcoholic extract ointment on wound healing process.

Materials and methods: For wound planimetric assessment, 20 healthy rats were randomly
divided into 5 groups of 4, including control group (open wound without any intervention and
treatment), positive control group (open wound with basic ointment without extract), and the 3
other groups receiving 1%, 2% and 4% ointments respectively. On the 7" and 14" days,
biopsies from wound tissues were taken and after Mason Trichrome staining we evaluated
collagen. H&E staining was done for histopathological assessments.

Results: The results showed that wound treatment with pistachio hull ointment in the
experimental groups showed a significant increase (P<0.05) in the percentage of wound healing
rate. Also, there was a significant difference in the thickness of skin and collagen diameter, and
reduction of edema between experimental and control groups (P<0.05). Also we found
significant decrease in inflammatory cell count on the 14" day in the groups treated with
pistachio hull extract compared to those in the control group (P<0.05), which was indicative of
accelerated wound healing in the experimental groups.

Conclusion: According to the results of this study, pistachio hull hydroalcoholic extract
ointment potentially possesses healing effects on the wound created in the skin of the rat.
Keywords: Ointments< Medicinal plants, Plant extracts, Staining

Received: may 3, 2021 Accepted: Nov 28, 2021

How to cite the article: Masoumeh Pourjabali, Leila Zarei, Vahid Ezzati Sarai. Evaluation of the Effect of
Topical Pistachio Hull Hydroalcoholic Extract Ointment on Wound Healing in Rat: A Histologic and
Planimetric Study.SIKU 2022;27(3):12-22.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBYNC),
where it is permissible to download, share, remix, transform, and buildup the work provided it is properly cited.
The work cannot be used commercially without permission from the journal

Cally dadUan G 18 il e (liga o ad ) Al g g Ay Gy AST) g0 dlay aidga A


mailto:mostafa1372@yahoo.com
https://meshb.nlm.nih.gov/record/ui?name=Plants,%20Medicinal
http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5ku.27.3.12]

YYSYY/VF ) snped 9ol e [ a5 Cusn oy 50 [ Gl S (Sl asle o8y ale alas

S (D g ol
TSl S M9 215 W ! 391 doguare
et YVAYAS TV S ST Ol am )l cn sl (SC i ke o5 ¢ (S5 oS5 (558 5L 03 8 slstial)
1S5 A g ¢ FPITYF 05 0 (s okt ) (Ol LT 5 (Ol ) (S5 5k ol ¢ (Sl oSl coms 25 oo 0 8 LS Y
eV AAVOYLY PPV S us” LeilazareiB52@yahoo.com

oY ATV = YADE 1S IS (Ol e caon ol (S ke ol (g smetils St a8 ¥

o>

4

nl sl 51 Cots Sl ST (BT 5 (05 Son A (ol s ST (Sl wy gy 5 jhe Sl 4 4 5 L IBAR § A
Wl 03l gy ey Sy SN 5 5un 0 lae sley Sl 1 p 4l

b3 aalsos 8l mS ey £ gbi¥os S04 dolas jubay &y Yo (620 G b)) g T2 9 Slgw
Vo ey Lt 5 il (S el Ao y3 Sler 05,8 5 os5 3305 8 (o ys &S5 055 doslas Oak al sley Lol jan
Sl (855l sen Lol S VP 5V slaSa) 03 s S 5 e sley Olays slaes 8 55 5 stics b e S,
Wb dy Dy e S (55 O gule 5T S5 OIS iy g 5 0B (5l g o5 Joen Ty

4 e Sglite (S BE 53 iy Sy (JSUN 5 pm sley oS sl LS 05§ sl s 8 0V (65 5L n (s HBABL
bl )3 pal 2alS 5 ols Gy OIS b gy a3l 055 3 5o Ao )3 53 (5013 gme il
b gl 53 4ty S gy oylas ol Olajs slaes S 53 VF 55,55 ol lad sl pomen .Sl o3 8 J 28 (glaey S
(P<0.05) ol jlos s (lads gas s ‘._;,-;%.\;”G,.;ﬁg.sm Ol g lslme zalS J uS 0y S

b sl 055 53 acind Ll ST W5 e iy o3l 55l sl (Lt al Sl ol s 4 e 57 L 208 RS
Sl Al Oy S g o

Sl é_<5) aol:f ol ¢ 2 g)ls QLAL:f oo o Slgunls”

VB /AN S d VBV ol 4ol VB /Y Y idlie J g s

o0


mailto:Leilazarei652@yahoo.com
http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5ku.27.3.12]

bl 53 oS Sl gty T 5 ae gazes ool o5 pLll
(o 3 g g 4By L S 3L e s mite OISl
O 0T s 1l o as Jol b Salnls an T 055
53 dom o p s Il il St S (e
ST A3 al o OLL 1 g oD 0555 oe 5 a5
o T 457 (8L 5 0T S go (055 6 55 4 4l 5 0
dal g Dglate al> 0 a3 oile Sl oLy Do ey
(V) s

Dhe b SRl o s DTS oo ot L
Slge 5 bagyls jleslinul ¢ blis 55 5ol HIKC 2T iy
oS el 43,5 1 a5 3 sm it Sas 4 S A
P. el gadaze slawi & slyls 5 VT 0,5 3l auy
P. . P. chinensis; P. vera terebinthus

k51«8 <l P, lentiscus.weinmannifolia
wlajysl 5 &l mde o) Sl gy Gble 53 (oldl Ao
ST s el s ol s welS pldigls g,
SIS s e 55 SUlgdl 3 5 5o L5 oo (HIA—ST!
Y) S atils gdas

Sl J55 OS5 51 ool 5l (ol dtny G Sy
J.}.(‘ﬂ)&;«w‘dq-j&Bﬁ})‘}ﬁt{wm))OTC}“}:ﬂg
S gp Sl s g gy 5 Frvens 51 iy Al a0
Cm gy 3L g s 4 (F) AT oo Cs s a5
S 0T 53 ST ST WS 5 5505 5 Ol 55 diey
A 55 Ol (0) el 0l 0313 Lt i Slalllae s
Ol ety C gy 51 ek SIS 5T oo
oS ns e 0L Slllan ol s (g s Sl
Sl J55 DS 5 6345 palie (Gob jm dtey Sy
@j&&ﬁ:@@f:\ydpwgw&ejsg
) cl

3 sle o JSb 4 T Cl (B0 ] 5 S Ol
A8 bty Gl 5 et o aB S s Al
205 o3 gl 5 (SUISG el g8 als 4 O

A sl Ods Jles oLl YD 6l sl

3585 5305537 Ity 0 35T Comge a 5B STLe
elie ladnl B 5 e Sy 5 om0 elie g dy
s 5 ST BT Jol o 5L Ll 1 S 25 8 o
b ol el 5 1S e l 51 68 e sl el
Lo 5 ST (ST 5 g0 (G sl g Sy S 4 4 5
(PIABL 550 055 e 5 53 Al 5 (o0 ool )

A3 #1350y e 0 58 S Sy
gy e 4 5 S Bl 615 S
¥ (Sase T g )3 Jo ¢S oo 3585 Il
o w5438 )15 055k (o me 03 0
() bl a s ST,

bl s pe Dy (gl po s 53 (g5 Oyt
2 i Sy (g0 56 (S5 5L n Sl L5
45 55 O gl o Sla g 03 055 e sy
P —on Gl o opl 03 9 Gl 5 el
03055l gty Sy IS o j e (a5

LA 4:5‘;).:1 &\N Lg‘-"g:}‘

by w9y 9 3Mg0
L WIStar si5 ciiw 5 &y w Yo slaws andlas opl s
Gsn 3 MG S e 5 e S B Y B 055
,wwwld&:ﬂj»o&m@&guﬂouy
obn 55 ) e L, 3 8 1 eslinul 55
ol ))S’\.a\.;)jjaﬂu. Sl 09 S 0 5 Sl
Cou glde s, el Y JL,Z:A{«..,LS.,\_L&..\;;'MES
oY N b)) S B S 1E o e
J“)’Q)F)&L‘J'ijfb“ig—."-’w@)}"‘*:‘fQJ
(e (A 03lial shate cp VP 55,6 Jgl 555 50058
88 gn 05k 3L o553l J S 0 8 Jols oS S
slog Lol e Sl o555 slowl) dalis o 8 (Oleys 5 It
Sdops ) chle b Sl on 8 dloylae 05 4k
S dos ¥ Bl L gs e 05,8 caiy ojlas (5ol sl

Lo ys F b baw jles0g S 5 i ojlas ol sl

Y OY sed 5 e/ i 5 G s [ Gl S S asle o8 ale dlas


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5ku.27.3.12]

Yo e ls3ul

Algy s Ll (G o iy 0yle (551 Loy )
533 s 5 U 5l Jglome L 5o, ) Do
Sl ol 6l 5 odd oIl slay 0L )y> slres 5
L @555 S e 4 05 AL 5 S Sy ST
Do) 300 SIS g g S 5 AL Bl p 055 p g
S 53 58 bt ulde &S5 ()l oS 5o 23S
Sl Bl s 53 ke i LG B IS o5
#lad B e e 4 s B 05 e
At s ) e 5 O a5 Ln S
» RAW PG o jp 9> dyod b 3Tl o slaesls
s,ls ImageJ ; Adobe Photoshop CC ;131 ¢
LSy (b 53 OT Sk 5 055 2 Comlie o 5 0k
W3 8 aclons Il p 5 Lo 5 Goios
:(..>')' slowl o g
Sl s G5 el ul b ilesT Cow slas,
il eeleS” " 5 (IP) (intraperitoneal)
33 LAY ity s 2 MAKG 53 L 7Y pealsS)
Pelaise oty mlaw s s o (0MO/KY
055 S el s Ol Sl 5 13 g0 ST 55 o 4L
excisional s, e e Yo i 4y IS (glo 415
o) e 0T 5 48" 435 S slewl (WoUNAiNG)
& Seslinwl b JolS” 55k s St 5 pa sl (oo
(A Ao aiils  oed 5 (S s
asley 5 4ty 561 550m 05liae 4g5 0 o
51 e o oLzl MACETAtion i, 51 5 skie ol gl
;51 (p. vera cv. kallehghuchi) 4 & 3l sawy @ =
S gl ol 0 8 L 5 S0 5 Ol o Ol
)sjquamégic.kngjwcdjbu?%
Ol T S sl o 53y § St GBI gl
S 51 odeT s @0 53 90 ol A iy S gy 4 305 )3 35
Voo oglaas ag g soddionls e Ja®r blal
aVe ol 5 el J}U\Hd{t)sjsﬁ.(af
BYTY PR GED P OCIPI VA { SUNVIPTIPINUR g P

A8 1 s A 035 13 a5 B gles s TPMND:
D o j3 8 Pla Codo (6l 5 g db 0ols H 5o Sl
Sl algns 5 28 8 515N ot (6,5, os 3
23518 e 4,5 ¥ Ol o 03T 53 ol bdis
Dpp 3 et plsil Ole3 b ool L 4 03le .l 030>
aloldl 5 e(Vr 4) Wi 6,\>4§3 .>|Jf6:5L..~ a3 =Y
T e, B oY Chle L lasly bales el |3
OV s F ag s

Y sley (lw sl T g Slays (slajss pund 31 s
Wk 4 b eSS s 0o,las (}f V Oljes 4 cden s
0 P o 55 ) s 5 Sl S 5 0 S
b (b oSG s S Ol 4 Y sy (o ¥
Prls 4 5 @) sl s Sl oS 5 S A
S 53 S F Ol IF by s (YA 50 8
G ) sl s il oS 5 S Wl
N U PREPW LT PU (S S T JRCn
plasl &Szl 5 o el Ll 53 Wasley 4 ol o (ol
Nl o

W S3L (o Sl (BL Sl sed LBl g
slros 8 slanss 5l oz 5l e VF5 Y sLass) s
Fooley 5 Aoy ¥ sley e o) sley b s oJ 287 cdals
Huwﬁa\ﬁ@r}j&#j\‘_ggédﬁ‘up
IV a5 05 S ek skt 4 s il
Sladiged (L ablis plal Cgar 5 0 osls )3 (6 5k
5T 55 5 (AU Ll 3550 Jsans is) 40 (S
BL OIS Ol ot Sz 5 (2581 5 S Slen
.(m.uuw..ﬂl(,;é;ofuéﬁT&,g;,,j\
fawlis 3L (gla o

5 P 03 (oS Do 4 OINS Ol i s
Color Deconvolution «, i s ImageJ il o ; |
o3kl Masson Trichrome ;T &, o yases
SW355 53 0T yralie 5 (2T) odkd (65T, OS5 s

J&igﬂ:&»u\sl)s.%.sfwbuajfﬁ);\\‘3\/

Y)Y sed 5l se [ i 5 G s / Gl S S asle o8 ale dlas


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5ku.27.3.12]

oy pramga il iy T

Cras (++) bw g B e Grr) @ Se () 5L
Sl sl deoys mmen s 8 28 () it 5 (+)
LV 5oy 00 55 50 S e 5 Jdyis cudlyy yud
Sl 51 5 53 (g 58y Sm Olboe Yo slas
OF) 5 5 anlos ol ags

tsobe T LT

Split- LT cms jlodeT s 4 slaosls LT &l
S eslimal b aslsl 43 5 ad esliwf PlOt Anova
Slabime Bl 3l laes § ¢ obdir amlis S o Tukey
P-value >) us 5 s s b (P-value < 0.05) o5

35 2l 3 s caliine Slays slaes S o 45 (0.05

o5 3lel 3l dm Il 555 (b s oSy SL glaasl
P e/e0) 31w 0l g ls gne sl Calises glaey S 5o
S o xS oI 5 s i b 8 555 51 S5 oS
55 Ll 5 O e Lig; Ol slaes 8 o p3 43 8
Oloys 555 )F b5y odaliiie b6 (ol gme o)yt 0
05,5 bamlie )3 Caliies G bl boslae b s
YL 553 03 503503 Iy RalS 055 Loy o 5 J 25
4g:W%Kkjrgﬂ\}é;%@\(uﬁf)ww
owursﬂsﬁ.}i_ﬂ,;uww,;&.\_w@,ﬁ

() JSK8) Gl o 0315

QL’.;S«V:S-)':M):thnéhajfjbi)bjj;%wjj

s 8 Calizes slaisle 3 laog & olad 55 Cols Lok &S 5l
s g e N Lty 53 (P e/00) G OLSS
Basl wlie 55 baja,y Sb sl o 03,5 5 5 b sls Jte
(Y S =Y 415 503) S

280 cabois 0uf e sailla CpuadS

100.00

80.00-

60.00—

p4 Caluu i

40.00

20.00™

00

T
=

T T Voo by, 2L
10 11 12 13 14

.C,.w\dl:}uél.hjj)L.U’J\.AJJ‘shejjfj(..facd}i{dho);&u4{@\.&))@1&&6&)’3}))?&;u\})J .‘ )'05-03

Y OY sed 5 e/ i 5 G s [ Gl S S asle o8 ale dlas


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5)ku.27.3.12 ]

W oM

5268 ol Jlo 3 ol o S 535 VF (b 03 055 35t (0 5 Gl slal o 5 4) Aals 5 U387 05 8 4 by e sluat ) S
G ) S Y Ot polas s o Ol 1) 0l Cb S b St (655 osbae sl 1oy ¥ 5 Y ) (glajan b Oleys glaoy S

Qt;|,¢..~|,;;uﬁ|)>}>~JAK@MR;:,K@P;;@UU”\f.\fv—a6&ta,?@¢w|,uou)wm}fﬁw

a3 o 0L SIS 555 4 il 5k ol slay lays

Q)W.@‘o@eb‘)d@\d}k}b}@jf;ﬁ))\?
sla a;f&ﬁ\V)V slajsy oo Qj)\f,: &olslias
(PS'/'D)AJ‘JJﬁjerew@ijjd;S

(Y Jsus)

feold 3L s g4 bg e il

() ql 3 03 (AS D) ge 4 OSWS Ol i sl
T8, 03 oSS g IMaged L5l ¢ 5 Sl

9V dhj}) BE dj% _,;.:Lz.a "\i"Jf osle_wl (QJT) ol

.r.&ajjfl{n\.w_licja@Lﬁ)bdb&yéhﬁ)ﬁ)bfb‘)b})\f[)\ﬂ.\ Jov=

O3NS pol e slrog 5
+ Vs, 4+ Vs,
&
. . M
4+ \LSTY) 4+ LT3
+ \T3 +++ Vs
o3 ) oylas
++ AAgSTY) +++ AAgSTY)
+ Vs, +++ Vs,
Aoy Y oslas
+++ LT3 ++ LT3
+H+ Vi ++ Vs
Ao y0 ¢ oslas
+HH+ VF s + VF s

VY saed 52 e /o 5 Chuo 50 [ Gliud S (S sl o ale Alae


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5)ku.27.3.12 ]

JL“.?L.?"“}A.):'.‘L.?"“))‘ YA

el sl oals QLS Calizes gla aﬁf): &l p—e
535 03V 5ss Leslas g5 5ol ks s ol Sl
PR s 5 U8 (slaes 8L alie 3 oassler
(P /o)) (V/PFE/FY) das o OLES s Sae

sl b odd Oleys slaoy & 55 55 Lajloy Sl slaw
J5S 058 Comi YU 5 b 20 553 55 05leae mdo e
S Jga) das e 0Lt ialS (6 Kair Sy suo
Y

el 550 03 M b Oljee (B 3L SL 51 o
Slos 8 ol o Gl b se 53 6505 Olipe o i
SLafse 55 Ol op eSS 5 o)l—as oS L o
el gl s 8 etal e dals slaes S ol o
O 03 3 555 53 L )l me LT sl o5 fulS
S5 8 gt gl 53 e i DL Cialises gl S
055 oS el Ol s ity @3 )lezr G55 53 B ke
salza YU 53 b oslnae 05,8 ol (sla i ge 5

e sl sla o5 el 5 Y IS s en s S

Shyd Gl SBog 5 53 18395 10 05 Pl (Wb db S sl (Sl ) 9o

3695k Sy b J959
B 5ulE) il (slre 31 561E) Silo Ol puilE) (puSile 095
(sl (lxe

1+.00£.¥1 YAk FA RAETRL JR
1£.70£-.Y) FYrE. Y Y.olt..9q o
AN YAFE.IA KA TRT AR T P
FAoE. Y 1.A)E. XY 1.AOE. MY 7Y oskae
YoY+..vs IRZETRT IRV A 74 oslas

Y 39500 a3 PLIT W9y g J 5 oY 5 b 4w lin 58 ojlias Lalitke (S 390 oslaiw! ‘.§l$ eI 1R IP - e Lo sS}:ﬂTﬁ) LY s
35 (S99 59) 3l el Sl Johas g g yud (S199 51 Lawgi OT (0301 9 (Poal) gy (P 1Y (5385 (o 51 (ol 0957~ I 319
— O pgual 9090 0 oS Olall § e Sl 13 P10 (gl o yd Y oslias - & gl Wil I LBl g el (gl (w3 ) oslas — O gl il oud
ol 0 092 3 (H1001) 39 b SBb Lrsgh + 9 By e S Johe Trugi £33 (P33 () Sy (b Y 3Ll koS oslas § (xoge Sley

XV oo i3 (N3 0 O 1) £33 (1 § P! i 5 4 ol § (2T S OICY) sl (3030 ! S5k ST 05 SN0 9

VY saed 52 e /a5 Caosd [ Gliud S (S asle o ale Alae


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5)ku.27.3.12 ]

YA el 30

A pouai V¢ }5)}.3gSjL.;QjW»\Sj)ﬁMC«&%D)LAGé’bMN‘uﬂiﬁugslkjgé};isw}ﬁ:fgfgsjoyhgs}gn‘_@).rp
2845 Holailon (XYoo ol ) oslas doydt rogo dloy - O pgual 9 o0 Y oslias — z 99udl (W00 ) oslias — Oy gl (i 09 5
O3NS pom cpwizmod (8 9 7 40 JICU) L Canl ool S 295 4 povw! o las dloy b oud Oloyd Slilgus 58 88 F° 0 cvalin yglad
T g5) Cawgs mload Ao )0 £ olias 095 50 . Ll 08 T gy (& JID) w00 £ Sloy 09,5 10 039 4 oud Oloyd S 09 F KO (5 i

wolgdl L gl Gl Gl diy S gy ) eslinal
b s ol eS| 5T 5 (g S el s
Ay S ok L8 Ol s by UM gy
Vo 0T S5 pn g0 plas cpl k33 8 oo Jlosuls!
53T LadlSesly 55T rar coledl J2alS” G b
Loy 5 sie sloul 16K pmen 5 SIS 3o
it o e | 05 e L s r—»«é\?ﬂ;ﬁ:‘
ST ol YV Jle s BLIKes 5 S s gl
Sl 0315 OLES g5 4 )y dimy gl s 5 SlU ST
()

23 sl gle Sl dadS gk 5 Jgd OLS 5
ST ol alax 1 age DS S Wi n LS
ol sl o S s s ol s slu S
i s SIS Sl o5 pLIN LTS s L S5
(s S8 )l oLl 3 b 5 5k (V9) sl e
4 S s 5 055 Jol Sy Sl 5 Sy 5
JAKbV}jmﬁj()b}QML&J}é.wla@)Qu‘
AWV) das e

e o3 Joe 5o LB Al sl L Lad 530
e s S e Jliol slad s (65l wils g
A 53 3 OIS G 5y e |y Lads 552

B335 0 oublin (downd 30 990) (UISy

&

S
G g ISy oylas 1 gy p ol andllas 1 Coa
Bs gl e S 3 s o35 bl Ly 4ty
Sloos S )3 055 sk sls OLES Ba gl nl (slasil
L 55 atay o gy IS5 50en 0 las 0SS0 o
Laslie 5o passler So, U ps slajy, 5 (il
(P S 000) deas o 0L (6 )l3 gme S2alS J 1S 05 8
VF o503 sesy CBlE @il 055 (63 g o
a3 L ) (ot 1 o e U758 03 8 o
YL 593 55 055 JolS o 1 eV Olej omen
392 Jan g0 593 31 eSS 5m o 5lae

Ol Jool il o5 pldl (o5l Slaslne 4 4 57 L
IS5 5dn o jlas ol 4 slasley l eslizul 457 das o
alj\é.,\_@@,@wgﬂm,m}:@%@x
S S ws Sl oy 2 05 Pl oL 551 g L slra
Co s rt:ﬂ\lgou;rgr,:;ch_w.g_wlvsjw,
DA par sy 2l ol e il o RalST o5
o 4 AL oyl (G g C3L ey 9 055
ol e bl Sy b e ol alad gl 3 s
eyl a¥ o5 —olal ol ol g 4 lad sl
0V ,1) L5 5 o o5 sl 28 Com o 5 0 ulS

VY saed 52 e /o 5 Chuo 50 [ Gliud S (S sl o ale Alae


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5ku.27.3.12]

ey raga gy Y

Al AR 1 (s b @ iy Sy 0 pleas Hled
anl foee 3 Lajly STl 2alS Lol e i (]
Ll ol g5 350 53 0)bas e 3Ty s Wl e
(Y0)

G 0 4t )3 (5 e Loy o225l G55 )2
34 S ojlae b o Olays slaes & 55 (5LOS
LBl s b 3l 515 el 03 2ty K5 05,8
Oljen 9 slS ()13 gme by ghds 55 5 Lajly STLe
055 03 s 6Ly 03 ik ssh 4 OIS s,
laosls g’)}il‘.'(P < /00) Sl Ov\ibjfcéj}:?\ oo
bl b ls 45 28§ 4t Ol g oo oT C s s
S5 10 (03 e 58 S ) g S gy 0yl (il
I s 5 e 2l 55 a5l sis
J;lf;ﬁd\ﬁ(aﬂoaﬂlf,;ﬁ):ﬁu,:
el Sa 5y JB o

alo o 53 Jedei S5 Dol 4ol b st s als
53 (19) 335 o o |5 055 oo e Ol
59 bes S onsa St oylas b Sloys s £
53 03 8 b amlin 53 Lgzadlys b 3l coslae VY
A o 5255 f 9, 0kins QL &S 5 adly EaSIF 5y,
(Il SOYV) Cl 055 s 5 5 53 5l L by o
ol 0 elas oS a5 500 5 b i OIS o0
e 5 Ol 35 0SS G o o 4l
45k oS L NS A5 5o (LD g b 5e) (sl

03 3 i al 93 (6 e aolllas

S5 dml
S 55m o jlae cdas o DL Sl rags ol
P3D) S (F5EE g 0 e ) Ay Sy
330 0% 003 a5 s Sa)y 3 ol e S 9 03
oslas YL Gl ble (ol sloy b Hled Sl oas g
DLt o058 4 S (5 i pllan gy wimy Sy
Sosl—ae sbay S U mlsiplad Ass o

Lols 5LE Yo o0 Jlw 3 0L 5 & .0N) 8,8
SLS S o5 JB polhe (sl ey o Sy S
HE s e bl 53 0T e o8 ol &S 3
o)lae 48 5405 (5,8 4ot Oly o Il dm g
SlsSy colgdl 1alsT G b 51elE (STl e
7 055 e g (ST 5l e 5 15T (SladISSs,
oS ol e (1) Sl oy 35 1) Sk 5 sk
Sty 0d 35T Sl 5 &G i 1) s S U
S0 3550 Ol (slehi s 5 5 51 gt 55 5 0S|
Mg (r) s S Sl e Ll gy m i 53 5 e
e 45 bl o ) g e P STl ST
=2l pedle (1) 558 o oyl glad s iS5
iy Sy SIS g im0 5Lz s oy Lsl ity (5l oS
255 JU ST (BT el 4 a5 b o35 Jon 5o Ll oo
sl 035 plll 4 O fide S (gl ke iy

YY) wles
0348 313 DL ey 05 I 5 st ol ey
Slos 8 b anslie 53V 55 b ojlas oS L 53 65 S
G 3LV 5V slniss 5o IS 0y, 8 0hs 0 Koo
Opopad Lol 4B 5 Ay D) 5o fg (b lad
Sorrss 503 iy Sy b STy S35 S
@:q@tﬁ.;ﬁa.uuﬁd{lérs-)"}_xpjadj_uf
0313 planil (B ISn 5 5500 45 Slisdiows il L osLsT
23Ny b Ly, AYF YY) ol ails Callas L
SNV CI S Y B PP UL gy [ 05 e
b s ady BB xS LT el sl

Y'\b dLﬂ)b&‘)L&@j)ﬂﬁLﬂjJM

553 b oslas S oslisal 4158 et te o pky Sy
3 om Jal sl 53 K3 (AL LS 5 ol en 4 VL
sl sl Jsln ol fals Lol il 5 oo 05 ol
ity S |y o35 Ll gy 5 0l 055 b 0 5
S5 e J a8 das e OLES Sl aalllan s
btis 8 o e S 05 g sla b 514

Y OY sed 5 e/ i 5 G s [ Gl S S asle o8 ale dlas


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5ku.27.3.12]

RSP

ook o8 ils 5 S 65 5 IR.LUMSU.rec.1395.445
W&‘f@ww‘au\:ﬂ)%}dﬂﬂ:ﬁ))|§_&ﬁ
plel O slay (659571 oy lejT 5 Sy aSCiils )
5 Sy e 3 OB Ay 5l o plonil e g e
S5 5 (G108 JLST o e ol T p e OLS IS

3 3 g lie Uil s blie ol

g Lol Vs (35 5 g JSTI e

g len Olays 55 0T Sleslizul Ol 5l 5> aLf o slsl B

.:;J,f@w}?réj(awldlﬁ&.ﬂx

‘_55‘.3)».&53 o]
andllan 10l o o o geils asl OLL I tend dlis oy
Ay S gy S U1 5o sley ad g 1 ol 5L

(s L anlllas G 1 ol e B0 03 055 Ll Ly,

&b
1.Eming SA, Krieg T, Davidson JM. Inflammation in wound repair: molecular and cellular
mechanisms. Journal of Investigative Dermatology. 2007;127(3).
2.Paterniti I, Impellizzeri D, Cordaro M, Siracusa R, Bisignano C, Gugliandolo E, et al. The
anti-inflammatory and antioxidant potential of pistachios (Pistacia vera L.) in vitro and in vivo.
Nutrients. 2017;9(8);915.
3.Goli AH, Barzegar M, Sahari MA. Antioxidant activity and total phenolic compounds of
pistachio (Pistachia vera) hull extracts. Food chemistry. 2005;92(3):521-525.
4.Mokhtarpour A, Naserian AA, Valizadeh R, Mesgaran MD, Pourmollae F. Extraction of
phenolic compounds and tannins from pistachio by-products. Annual Research & Review in
Biology. 2014 Jan 8:1330-8.
5.Rajaei A, Barzegar M, Mobarez AM, Sahari MA, Esfahani ZH. Antioxidant, anti-microbial
and antimutagenicity activities of pistachio (Pistachia vera) green hull extract. Food and
chemical toxicology. 2010 Jan 1;48(1):107-12.
6.Murugan R, Parimelazhagan T. Comparative evaluation of different extraction methods for
antioxidant and anti-inflammatory properties from Osbeckia parvifolia Arn.—An in vitro
approach. Journal of King Saud University-Science. 2014 Oct 1;26(4):267-75.
7.Umachigi SP, Jayaveera KN, Kumar CA, Kumar GS, Kumar DK. Studies on wound healing
properties of Quercus infectoria. Tropical journal of Pharmaceutical research. 2008 Apr
3;7(1):913-9.
8.Mohammadi-Rika A, Beigi-Boroujeni M, Rajabzadeh A, Zarei L. Effect of Extract of Allium
stipitatum on Excisional Wound Healing in Rats. Iranian Journal of Veterinary Surgery. 2021
May 1;16(1):5-11.
9.Moloudi M R, Hassanzadeh K, Rouhani S, Zandi F, Ahmadi A, Khalwatian P, et al. Effect of
chloroformic extract of Cichorium intybus on liver function tests and serum level of TNF-a in
obstructive cholestasis in rat. SJIKU. 2014; 19 (4):10-19
10.Naji S, Zarei L, Pourjabali M, Mohammadi R. The extract of lycium depressum stocks
enhances wound healing in streptozotocin-induced diabetic rats. The International Journal of
Lower Extremity Wounds. 2017 Jun;16(2):85-93.
11.Mohammadi-Rika A, Beigi-Boroujeni M, Rajabzadeh A, Zarei L. Effect of Extract of
Allium stipitatum on Excisional Wound Healing in Rats. Iranian Journal of VVeterinary Surgery.
2021 May 1;16(1):5-11.
12.Nazari A, Chehelcheraghi F. Using Apelin and exercise to protect the cardiac cells: synergic
effect in ischemia reperfusion injuries treatment in rats. Bratislavske Lekarske Listy. 2020 Jan
1;121(1):14-21.

Y)Y sed 5l se [ i 5 G s / Gl S S asle o8 ale dlas


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html

[ Downloaded from siku.muk.ac.ir on 2025-11-05 ]

[ DOI: 10.52547/5ku.27.3.12]

ot ol (g YY

13.Dorsett-Martin WA. Rat models of skin wound healing: a review. Wound Repair and
Regeneration. 2004 Nov;12(6):591-9.

14.Sorg H, Tilkorn DJ, Hager S, Hauser J, Mirastschijski U. Skin wound healing: an update on
the current knowledge and concepts. European Surgical Research. 2017;58(1-2):81-94.
15.Rajakumari K. Skin wound healing: an update on the current knowledge and concepts.
Research Journal of Pharmacy and Technology. 2019 Mar 1;12(3):1448-52.

16.Agar OT, Dikmen M, Ozturk N, Yilmaz MA, Temel H, Turkmenoglu FP. Comparative
studies on phenolic composition, antioxidant, wound healing and cytotoxic activities of selected
Achillea L. species growing in Turkey. Molecules. 2015 Oct;20(10):17976-8000.

17.Phan TT, Wang L, See P, Grayer RJ, Chan SY, Lee ST. Phenolic compounds of
Chromolaena odorata protect cultured skin cells from oxidative damage: implication for
cutaneous wound healing. Biological and Pharmaceutical Bulletin. 2001;24(12):1373-9.
18.Lodhi S, Singhai AK. Wound healing effect of flavonoid rich fraction and luteolin isolated
from Martynia annua Linn. on streptozotocin induced diabetic rats. Asian Pacific journal of
tropical medicine. 2013 Apr 13;6(4):253-9.

19.Kim SJ, Kim JS, Choi 1Y, Kim DH, Kim MC, An HJ, Na HJ, Kim NH, Moon PD, Myung
NY, Lee JY. Anti-inflammatory activity of Schizonepeta tenuifolia through the inhibition of
MAPK phosphorylation in mouse peritoneal macrophages. The American Journal of Chinese
Medicine. 2008;36(06):1145-58.

20.Demaria M, Ohtani N, Youssef SA, Rodier F, Toussaint W, Mitchell JR, Laberge RM, Vijg
J, Van Steeg H, Dollé ME, Hoeijmakers JH. An essential role for senescent cells in optimal
wound healing through secretion of PDGF-AA. Developmental cell. 2014 Dec 22;31(6):722-
33.

21.Jain P, Pandey R, Shukla SS. Inflammation: Natural resources and its applications. Springer
India; 2015.

22.Tohidi M, Khayami M, Nejati V, Meftahizade H. Evaluation of antibacterial activity and
wound healing of Pistacia atlantica and Pistacia khinjuk. Journal of Medicinal Plants Research.
2011 Sep 9;5(17):4310-4.

23.Farahpour MR, Fathollahpour S. Topical co-administration of flaxseed and pistachio
ointment promoted wound healing; evidence for histopathological features. Comparative
Clinical Pathology. 2015 Nov;24(6):1455-61.

24.Farahpour MR, Mirzakhani N, Doostmohammadi J, Ebrahimzadeh M. Hydroethanolic
Pistacia atlantica hulls extract improved wound healing process; evidence for mast cells
infiltration, angiogenesis and RNA stability. International Journal of Surgery. 2015 May
1;17:88-98.

25.Haghdoost F, Baradaran Mahdavi MM, Zandifar A, Sanei MH, Zolfaghari B, Javanmard
SH. Pistacia atlantica resin has a dose-dependent effect on angiogenesis and skin burn wound
healing in rat. Evidence-Based Complementary and Alternative Medicine. 2013 Jan 1;2013.
26.Rea S, Giles NL, Webb S, Adcroft KF, Evill LM, Strickland DH, Wood FM, Fear MW.
Bone marrow-derived cells in the healing burn wound—more than just inflammation. Burns.
2009 May 1;35(3):356-64.

27.Chan BP, Leong KW. Scaffolding in tissue engineering: general approaches and tissue-
specific considerations. European spine journal. 2008 Dec;17(4):467-79.

Y OY sed 5 e/ i 5 G s [ Gl S S asle o8 ale dlas


http://dx.doi.org/10.52547/sjku.27.3.12
http://sjku.muk.ac.ir/article-1-6726-fa.html
http://www.tcpdf.org

