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PPRC: The State Pharmacopoeia of the People's Republic of China; API: Ayurvedic Pharmacopoeia of India; IHP: Iranian Herbal

Pharmacopoeia; WHO: WHO monographs on selected medicinal plants.

PH ‘M)ﬁxwg ‘g “'i;) on oduidlsLw ..)Lo.' ‘5)‘A.|L| a .1054),47

o bl g

@915 JS 5 aLS lge dygs ()
Lo S (Do S 0 Sy igzlen Joli  aLS olge
s 335 3o 9 WS ) lgaz el w00l S
ol bowsi 5 gl 2S5 sl olelS L )
Slge cpl (¥ Jgaz) w0y0,5 ololiss 5,d1 g5lugls susiasls
b Sl T e b o e sy bl
S50 Cawgy agxlen il o 5 AT iaiall solaiwl o9yl Jge )8
o ediling> ol o5 Feov o e 00li] Sy g L Sy oM
)b g poe S (189) )5 TV s s oSy 40 6
S5, 9 S a8l oadiodmsS Hlgaz 0,5 </ Colps,e g ol adlal

Al s a4y lais 50 oloy g 098 Cawd S b ol 03 o il

WS s 5 poe bolyen 5 an eyl Sy s L S
Sloiasli V Jgas o och ags bl 5loley o9yl JS&
5 OgeYge 3 50 ooliiuls ge (a5 8 550 Slge (slayoSLe o
sl 00U )fo Le‘j @L.:

504_?).) é&}w W}) J.\A l.: A.:La‘}.»} sA.’JUaAO)yo 05;
L_g o J)._,_,S 05; g_i: L ol..t.f l) Ql.c)o 03; g_i.» .J.Say
Je i L s S 09,8 SO g (Cicalfate) oS 6,5
A oolatwl olpe hge ¥l iplaS o 0 aS Il
ol «(Thiobarbituric acid reactive subtances) TBARS
Ferric reducing ) FRAP _jsg, awg 8L SlownsST il @08

sl colpye o wlbiazdl oLl «@bility of plasma

LS OlaS 5 0505l 0 A5 Y gz

Jgos3 )0 weyd woslp oS 3lgo pb
1Y A03-004 agzlen
£IV V01-014 Mo CS 50 Cawyy
#IY L03-002 toiey
#IY A03001 e yoolil Sy
YFIA F03-003 U
¥ C03-005 S
VA =S €9
YE/A -

obg" 9 oMol u?.w: b ‘ébu ——YOf



http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

RULS P

2,5 ey 8 lailinl  pove
3 ke VO widly laaST 5T @y s (s
9 aged 3l g See 00 Ly ol jap oo Sagi o)l By ne
o5 ilw &> 0 YV (sles yo O jidg e 10+ g Laolasleu]
oo L Gz e d 36l a_880 Ve o e d

YO YF) 0l 485 (6 yiagidy mSoul

Dh9) Bgi Bl 53 S 3td Ugr—ssldpnST O9—a)T (F
TBARS

Woyls aslEgs wig v a8 gl il O slaa
o=l a8 w5 ls ol sla ool plp o 1) Conlas o 2t
A5 ol (Sa5elses (slaisad 5l sl (2 25Ty
TBARS (TBA) sl S0 ,950,b905 b swadd] ez 51 o1 5o
Olsise 5 Sl (g @ hle 5oy8 0 S, o5 055 o0 58
(V) 8,5 (g puSoslail ]y Q] cd el OYY o

0l oz g Aiged 5l e Ged il G,k 5l Loyl
el SClg IS (6 5 il e VIO L (235Tg 0 T 51 i e
e VIO L aado Ve Jla e8| 300V
IUJSLM Y0 P] 9 alo U“"S‘j Qo 50 RYRIA .\.».w‘ uj.:)j.ll}w
plos ;0 aiBo¥e Doe 4 g 0,5 adlsl ] 4 TBA G jae
F i Sis jlaw abosls |, 3015 lwa sy
Veoo joolbadds e Sowaywd adlsl Jobgrn J Lo
cbale 0 ( VU (1508 51, 5T 0 .08.5 & g0 e il

> b3 & S0l (0

GrSoladl o35 obul 5l s V8 gAY A KLY slajg, 4o
Vo Jlizus e jlesliiwl b LS ol (gl ol ploxl
Loy b 5 0 58,5 oS Lo Sy 51 oSl
3 SOl s L b

wlbbcdl bl (8

Condg g o) peo S (o) Slp elidcdl oL

=) Jde sl IS g (Y

L jby o35 ashs ol e ge 451 GialesT cnl 5o
G—b Ollgs ol ool il p, 5 Lo Voo L5 YO (59
gy YYOEN Glod (ms oo dihy a5 gloo, ikl
Glomid 3o (VYY) i g 55, 598 JSems o) O°EOVO
DA (6,055 138 g Ol s aloly]l v s Lol pod ailSlos
5 (Ve MYKY) el =S G55 L ialajl 5, 50 Lassbge
a5 L bl iy Aol g wiads Gasee (V- mO/kg) (D5
obml (gl 0gis obm] g0 g a5 SlASsS Ay sl ou il
SO g ol A ab SO a8 al eolainl sl o3
dalad SO ol dal sl joccils ands avs
>0V glosasa s cib oy =g slo,nls go¥g 8
Al Ve Sae dan alwg ol ols 13 ann, o ol)S ile
b 904z )3 (i3 gm ol o (o9 Budodsdl S Cevgy (59,
YY) W05 e il ) s5ladl

WD i 05 0 4 (BT 095 T 4 Lo hge

o Oygod oLS sley oSl o alslae og,S
VP o dn 03 9y p )5 010 lade )b Gl
39,

IS Loy BA S Sl 3 e S, 05,
S35 = S 10 Hlake 4y jb G dlls,y 5 srdge g
59, 17 e 4 035

& oty ol JLo i BAS Bl 3 e ]38 03

59y V7 Dde 4 035 (89, ¢ (290

FRAP Log) bawgs (3L (SlauwST 5T 5598 Hgajl (¥
ezl Slost il @y08 oLl 6l FRAP iolej]
cilw gl sl L FRAP G ymo 4 g0l (0l 50 090 o0
YIO PH=Y/F o bl 3o , = L YO 5IFRAP G, s6
Y0 opizred 5 Ve mmol/litr clale L TPTZ Jolowo oo Lo
= A (gl oolail Fecl3,6H20 Jgloxo i Lo
)...nyl_u nay B od.o]wé:b J}l.?uo g.)..\} u.‘l.e,‘)d uw‘,....'ls
JB—L?LA)“ Yooo 5\/&' Do YO AYD LSL_QCA.E.L& l_‘t

Ll 53 5 9t g et S5 o (sl S5 L ¥ L o fasted

YOO ——— 1P+ F e oo )ler Bylows el Jw


http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

Ol 59 9l oo sley PH g S Bole waiy oSt o0jg -5
Silow ol o
Lasl
=5 B8 2l @l (A

Ll el ool LB Y IS5 y0 a5 jsbilan
L o) sboml an jomie (0leys o 904z )0 (K sm
JriS 05,5 53 giye oo 1718 ol o Silo
Sbey b ploys o (poo3ild 59)) gleys oLk o (CTRL)
Ll 0 o) ol Jboline oS a4 e oLS
92 09,5 ;3 5 Sl (52 0ke 9 3,5 7S 09,5
gl ay e tomen (P</00) S o o o /0N
(Cicalfate) coco J i8S 05,5 L o5y colus 4o (5 loline
o byiye slo WSe ¥ gaz ;0 (P<+/+0) aid cvmlive

bwgi Sl 5 (3] OgawldanS s Olyue (2b 5, gl (Y
TBARS b9,
ovg—we yudlS 4 i Cicalfate ¢,5 ¢ L> oley o0
A J,—uS 09,5 Ly b3 o lipid peroxidation 5
65,5 95 ;9 TBARS . Kiln iy (5 loline glis (p<+/+0)

Aloads 1Y S o ooy .ot suslive gloyo

TBARS

TBARS (uM/gr tissue)
N W B
© © ©

-
o

o
< S il
e
<SS

Treatment Groups

w9 Syl Sllhe (gami¥ge )3 s

plasl JST ol o Bhly Sl (e V Gy b gl anas
30 e oAl 0000 B s 0 Ve e s o g glulas
3 JsisS el st 51 cilie (slaao,s Ly s Jslone
az,0 Fe 198 )0 e o ol 5l oy Lasall eols 1,8 8l
5 2La S s 098 S LT 8L B s eols )3
@ledyb o5 ilalazr j ey e ¥ Cualid 4y diged
oY (g, am 31 50 9w eols 18 asy0 B¢ STl gol>
Lok eols 1,8 0 5 Ol ple> 0 lapY 5 ways,5 Jaie
G2l g A3 Ve Do 4 S gilen b baiees Culed)o
5 (H&E (650l 55)) o (5| S5, aido Ve o @
B 0318 ghglands JSIL g oo 550l lapY 51 50
W3,8 oy T BV 0,08 L 0sSus S 2 50 9

(Y9)

Gl ol (Y

o ploel ole i b saisasl sley (55l sloyses]

5 9 o 090 o Jgl ol wolay <l Jol 59, 50 sy 2 2

Lo 1) aon b uilel Al wiley 50,5 b oley XS,

Liio |, o5 le Sy ol s ol ansls Joud bE osleiy S

Wound Surface Area (Sq. mm)
25_ P< '1' ‘6
£
£ 204
o
9
o 157
4
< o4
" b
<

£ 5 P<.f-b
3
(/)]

['.

CTRL Henna Cicalfate
Treatment Groups

<ab o O”MI.\*Jb.; .\.3”...‘ Ql}y Al ol ;'.Ydi.i;

& s s 53 o835 595 33 035 Crlma Sile ) JS

1yl g eVl s i Ao ——— YOF


http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

RULS P

=5 B8 (2Ll Yy

£9° 39

203l 59,

Henna (laws one)

Cicalfate

CTRL

P o o

A: Henna, B: CTRL, C: Cicalfate
oleys QL“L; 090 20 Cawgy C.Lél.! H&E CS}E."T&) f'd&&a

sobas Sleys slaoy 3 ¢ o3 ) dnlan (o 0l oays adiges
L aals it 28, J5S 095 4 S (e F
Lol S & S HENNa 0957 55 23S (o9 i 9925
395 50 By da£ .og Cicalfate ¢, 5 09,5 3| oS jlase o
a0 Cicalfate ,o Lo go (sla JoSdsd .aiais onys 58 SLb
Oy b ladiges don ;0 pauli o (iol,] g cle inds

PS5 53 OIS slaaid) (aaglejls 5 Cuwles lade 59

bl 1y aes S oy g0 Cicalfate

gs“L!‘.f ‘.;b,w.\né Sley 5.\.&@)@' solul u,.a)T ()

RO PR W )50 »)Lo.: ZM@M

by (L GlauS T BT Oya8 Ol sl gl (V
FRAP o,
Lo olay o0 Cowl onmlie B ¥ USE o a5 jobojles
ol 5o (8l oIl cadyl ol (ralidl e i
) Gl Sl mizmon (P 10) wb S 05,5
;= Cicalfate o, 5 ;| 5 ,lolixe 5, bass Sl ST 0T oles

P<+/D) 09 iy

wlibodl b))l b (F
5,90 glgail ol smlie hB ¥ S j0 a5 ol len

I3

don )0 ooy Sl wig) 5l (ST SIS OF 55)) Sbeyo

TBARS (uMigr fissue)

Treatment Groups

8l ST 5T b by il slaoleys L1 .¥ S

YOV ——— VP F gl o,lea bylond (o33l Jlw


http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

w9 Syl Sllhe (gami¥ge )3 s

AL (S g dlay babg s SNk 09e)T Jgaz OUsax

Gl
fouis 0Lo pow obo P90 olo o oo 3 laitew! ool g9
A A VIYARS AN EAVAFAR \FNN/Ye VP N\YNA AN EXIANALS
_ _ _ _ _ 3,5 65,05 055 _.
SiyeS 05 SyeS 0)5 SiyeS 0)5 SyeS 05 SypS 05 5 C3J)
IR
PFaTe Sy PFaTe Sy Pyate Sy Pyate Sy LPFaTe S LPFaTe S
o ol b il NN NN A ol o ol *
S D O O fY-OY @) o539
YN YIY \vR¥4 s YIO-X1D PH
YrY- Yy YYY. - Yy YEeo oo eee | (OF) aijaSmns
IR S KRS ORIt S Sy KRS LR
S sobo
AY A Ya/d AY AO-YO Yow/w)
ooli il p35 3gup 40 o] wde 3151 alen B s S eolal o

sl ol | ,L S g Yassing Y- V- J_w 0.0 S
o =) Sl hee 53, 1) Sebe p5ig iy b oadans L
rizmed 2l GLas 1) 1 o Al 5 (5 Seans il g i S
Sl 5 9 o ey 9 Sl Ll Ol GialS
o=l @l 5l S 09 ) S o35 oL (o (600,089
g o3l (A oS 5o i 398 SlaS 5 ) S (o
Syl a5 o Ol 952 w0 (Dlse Sy olS 50 WSgigdd
oals ol 51 sl ccel g oyl oYL SlowST sl il il
i Sloy (eIl Ol Gl g (Seed GgeslienST
L ko Sy il Kam o Abdullah Y- YY Lo 5 (FF)
Sy 055 69 1y o sl g 00,5 i |y 5 gei¥ 50 8
TB D9 ) e S Sk 9 WS (o p P
Ahmed ¥+ YY JLo 10 010) 95 sdelcuwsds ulis 5l oo)lse
zl il C500l5T 5o 5l goanie slaojlas il )San
&9, |y ABTS g FRAP L Slaus| il slacs § wo,S
Oyl el oo olS ol jo (L8 Sl 5 0925 .iols plasl o
J Jlsoass 4 al}—l sla JSGol, i 4 dlwlsul JROwr
olaiwl sl 558 Dlalllas gl (YF) 0l 03 e i g o

6‘)_>u—‘:\_-)5sjf)‘io5.a>u>{mwy5L._‘>0L.f)‘Lo

el o555 @YU Gl 5l cwgy o35 Loy
o e Wl oo mlin Lo pae &j50 50 a5l
Oeized 30D e Ly Sl (ordge slaligac
5 gt ) B g Sy sloaSd sl caely Wilg oo
ot dinl,8 ol S 5o canlin Gloyo 5l eoliiwl 13 Logd
(1) Sl F5e b Siwsy

ooy yo 3l sl Jlw jo (gl plels § cuw b
iy S o Logas ez g ol slags o 51 5 )k
el itz sla i ol 5l 6l ot a3ly Ji5e
# ) @sSeeas 5 Glild o3 e 2l 5Ll
(FY) A3yl ouge Gy

Li> 20l L sl oy a5 ols olis ol dalllas
ooy Bl 4iBls 035 e g Sgnke 53 (il (R Wl o

D90 Sy (69, 0dddlonl oty Sl Cidll oalianys
Ce J S 05,5 5 J5S 09,5 & Cad 59, VP (b 1) dei
S92y dm SlaSion |y 9590 (=l jo Lim QU5 aes rals
o oS 0l 53 95290 I g WSgigdld ool Jud LS 5
5 oy Blas 10 505 o o] Lad Cuols el aS ol

Lo ool opl 5l o)k Slallas ,o .(4Y) 8)ls s ol

O‘ﬂ’? ,aywd, W b :J.’gw——— YOA



http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

RULS P

ol dslie 3 g adllas ol 5l soelcawsa =l 4 axe b

ool g5 45 S g3 oo oadalol lallle b
aloz jloaiz he plals ;S0 L ol S5 5 L= ab b
30l nl (GhlS GralEl o ge s p0l5l g gzl cazm b
S3bik g 2SS DLl 56 ezl 03 e 5 iliSe >
Sl ! 9,5 00md (ol (riren Sl oud
e 5 St Sl 5 4Bl o G815 3L
sl Jas o i Sledllas ploul s dl osd co olpaing s
5 Jlei S (a3l DA ) 2 (sl il 5 Sl

ey o0 B (65900 gV B (s luaing

S S Ao

51 sl 0t S kS 5 Lis &,Lae b oadans olay
O D92 (ormilin o 035 e 5 St s 9 (Samopll
Rl s Bl o) SelannSTy e SralST 2kl
e il ol o o] e aST T S
OL S 09,5 @ S |y e 2S5 5 bl
aale? Jloj o3l ;o 3 sadaisle sley (5,lb fyge;l 0l
i 5ol olay ol iy 9 3] el (s asly B L
Sl Glas (95 e (25051 (0938 9 L 4

5o Slaiie ool ol sooley a5 55 o Ol 0
Slos 513 iy 5055 Ly ] slLasisgil 5
Olesd 3l aar 8)99 50 (S (g sl S50t Sz srmilio
2l o

Ll 5 Codlllw olay L alie i il as azgi b
S plyredn wlgs oo gV g0 8 (nl i ormbo Slga 5l ool
s slos e sl solatdl g el Sl &3S
st o] lalllas ;5 098 oo gt 95 1,8 azgis g0
895 3 o s Sl s Do Vsb 5yl oy S
Fod S solaiul g (gilws b el b ol ploxl 5 Ll

RXYy w.{b‘).é QT 3

a_éLu slas

3,5 0929 (0,155 gl (28l olay allas oyl o

Ol Giali8l el g 0 svg o o= 9 025 S9—2
ST Gl 5 g o) ol alS 5 55w JLb
N S 098 4y a0ty Sloy (S| ]

oS o ooliial ] 5 aalllas oyl o a5 SlaliS Ko 5|
(3l bl 55 O Sl G5 4 Ol o5 051 gz lse
DS 5 o> oS ol 0,5 0)Lil (55leS) b g Loy DS
eSS Ly 1Bl (dgSed l o Dl e 5 (S
Jubigastas) )55 adsi 5 <SG g8 OIS i 5 S y2 e
5 Slbwdliial wulp g 1o Wi o FN Gl 505 5 B9y
Sadegi- Y- YY Jlow jo.0V) asb a il s S,
Golo b $ lagi o5 Sguge g, )], o Aghbash
oy agzlen sl eadglpel clugll ISl s b 8)lae
@ Sl g JLb sl e BpSs jall 092 s 5
o=l @l 3l o el o YU Ul 5 g8l colled
a5 Laghge 5l (29,5 m oadplonl ddlllas 0 (FA) 39 (o) 2
=S, o e ys 9, V8 b ceadaislu sley Lawgs
B J7US 09,5 s Sl (6 e

o8 , 3l I,LSa 4 Tungchareon .Y+ \# Jlw o
9 ledlas Cllad s g Wo)S (o p 035 2 ) Llgex
S in S 255 5 (50 4 1) NO (gLusll tals
Sorlae 5 eSS Gl Geizmen aols Cnd o e,
S LS 0o S sunliine pd |y Eaidligrand sl Jolus
5555 01 89y it obS ol sl etz el (glaoLac
5 GPo— Sy b slo Jolw S5 > 4 Lo e ainils
(T 292 o> oLl

oS o ool 1 51 anllan ol 43 45 LS 5 ,Sa0 5|
glio 3o 1) 05l oidin (ol o Jedoan a5 05 az b
o) LSen g Kalami ¥« YY L j0 .(0A) o)ls cisloge ol
Sl Cige o35 (53, azm)b il Il (s 0
Sl odle 030y a1y o oloy «agh sl 95555 kil
0992550 (rizpe 5 eSS (eS|l 5 (29,000
Slaps; s S aliive wa | (Siise o5l Cunglivo gdlse o
a5 5o ol ol sl eslil 5 il Gbiw Lo it (S o5 oL Sb
(F+) Sl 00 SoS Loy 035 S50 51y 0ley

YO8 = VFF lhann} oo e 5,lad sppoli Sl


http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

w9 Syl Sllhe (gami¥ge )3 s

References

1. Benson HA. Skin structure, function, and permeation. Topical and Transdermal Drug delivery: Principles and
Practice. 2012:1-22.

2. Albahri G, Badran A, Hijazi A, Daou A, Baydoun E, Nasser M, et al. The therapeutic wound healing bioactivities of
various medicinal plants. Life. 2023 Jan 23;13(2):317.

3. Sullivan JV, Myers S. Skin structure and function, wound healing and scarring. In Plastic surgery-principles and
practice. Elsevier; 2022 Jan 1:1-14.

4. Honari G. Skin structure and function. Sensitive skin syndrome. USA: CRC Press; 2017 Mar 31. P;:16-22.

5. 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 Dec 15;58(1-2):81-94.

6. Sen CK. Human wound and its burden: Updated 2022 compendium of estimates. Advances in wound care. 2023
Dec;12(12):657-70.

7. Wallace HA, Basehore BM, Zito PM. Wound healing phases. Europe PMC; 2017.

8. Schultz GS, Chin GA, Moldawer L, Diegelmann RF. Principles of wound healing. Mechanisms of vascular disease:
A reference book for vascular specialists [Internet]. 2011.

9. Nazneen Memon B, PGDCR. Wound Care: Drug class, uses, side effects, drug names. 2021. Available at: URL.:
https://lwww.rxlist.com/how_do_wound_care_products_work/drug-class.htm.

10. Maver T, Maver U, Stana Kleinschek K, Smrke DM, Kreft S. A review of herbal medicines in wound healing.
International Journal of Dermatology. 2015 Jul;54(7):740-51.

11. Xu Z, Dong M, Yin S, Dong J, Zhang M, Tian R, et al. Why traditional herbal medicine promotes wound healing:
Research from immune response, wound microbiome to controlled delivery. Advanced Drug Delivery Reviews.
2023 Apr 1;195:114764.

12. Aqili Alavi Shirazi SMH. Qarabadin-i Kabir. Tehran: Research Institute for Islamic & Complementary Medicine,
Iran University of Medical Sciences; 2005. P:849. [In Persian].

13. Moutawalli A, Benkhouili FZ, Doukkali A, Benzeid H, Zahidi A. The biological and pharmacologic actions of
Lawsonia inermis L. Phytomedicine Plus. 2023 Aug 1;3(3):100468.

14. Batiha GE, Teibo JO, Shaheen HM, Babalola BA, Teibo TK, Al-Kuraishy HM, et al. Therapeutic potential of
Lawsonia inermis Linn: a comprehensive overview. Naunyn-Schmiedeberg's Archives of Pharmacology. 2024
Jun;397(6):3525-40.

15. Kumar A, Shashni S, Kumar P, Pant D, Singh A, Verma RK. Phytochemical constituents, distributions and
traditional usages of Arnebia euchroma: A review. Journal of Ethnopharmacology. 2021 May 10;271:113896.

16. Gharge S, Hiremath SI, Kagawad P, Jivaje K, Palled MS, Suryawanshi SS. Curcuma zedoaria Rosc
(Zingiberaceae): A review on its chemical, pharmacological and biological activities. Future Journal of
Pharmaceutical Sciences. 2021 Aug 23;7(166):1-9.

17. Shehna S, Sreelekshmi S, Remani PR, Padmaja G, Lakshmi S. Anti-cancer, anti-bacterial and anti-oxidant
properties of an active fraction isolated from Curcuma zedoaria rhizomes. Phytomedicine Plus. 2022 Feb
1;2(1):100195.

18. Valinezhad N, Talebi AF, Alamdari S. Biosynthesize, physicochemical characterization and biological
investigations of Chitosan-Ferula gummosa essential oil (CS-FEO) nanocomposite. International Journal of
Biological Macromolecules. 2023 Jun 30;241:124503.

19. Kumar A, Kumar S, Singh MK, Tiwari SK. A comprehensive review on the chemical composition and
pharmacological activities of Acacia arabica. Intelligent Pharmacy. 2024 Oct 1;2(5):729-36.

20. Islas JF, Acosta E, Zuca G, Delgado-Gallegos JL, Moreno-Trevifio MG, Escalante B, et al. An overview of Neem
(Azadirachta indica) and its potential impact on health. Journal of Functional Foods. 2020 Nov 1;74:104171.

21. Gupta SC, Prasad S, Tyagi AK, Kunnumakkara AB, Aggarwal BB. Neem (Azadirachta indica): An indian
traditional panacea with modern molecular basis. Phytomedicine. 2017 Oct 15;34:14-20.

22. Katadj JK, Rafieian-Kopaei M, Nourani H, Karimi B. Wound healing effects of Artemisia sieberi extract on the
second degree burn in mice skin. Journal of HerbMed Pharmacology. 2016 Mar 24;5(2):67-71.

23. Afshar M, Ghaderi R, Zardast M, Delshad P. Effects of topical emu oil on burn wounds in the skin of Balb/c mice.
Dermatology Research and Practice. 2016;2016(1):6419216.

24. Katalinic V, Modun D, Music I, Boban M. Gender differences in antioxidant capacity of rat tissues determined by 2,
2'-azinobis (3-ethylbenzothiazoline 6-sulfonate; ABTS) and ferric reducing antioxidant power (FRAP) assays.
Comparative Biochemistry and Physiology Part C: Toxicology & Pharmacology. 2005 Jan 1;140(1):47-52.

25. Benzie IF, Strain JJ. The ferric reducing ability of plasma (FRAP) as a measure of “antioxidant power”: The FRAP
assay. Analytical Biochemistry. 1996 Jul 15;239(1):70-6.

Ol g @Ml (Hw b Ao —— Y&


https://www.rxlist.com/how_do_wound_care_products_work/drug-class.htm
http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

RULS P

26. Devasagayam TP, Boloor KK, Ramasarma T. Methods for estimating lipid peroxidation: An analysis of merits and
demerits. Indian Journal of Biochemistry and Biophysics. 2003 Oct 1;40(5):300-8.

27. De Leon JA, Borges CR. Evaluation of oxidative stress in biological samples using the thiobarbituric acid reactive
substances assay. Journal of visualized experiments: JOVE. 2020 May 12(159):10-3791.

28. Chakraborty S, Singh OP, Dasgupta A, Mandal N, Das HN. Correlation between lipid peroxidation-induced TBARS
level and disease severity in obsessive—compulsive disorder. Progress in Neuro-Psychopharmacology and Biological
Psychiatry. 2009 Mar 17;33(2):363-6.

29. Nilforoushzadeh MA, Zare S, Zaraee E, Ahmadi R. Histological evaluation of skin wound healing after using the
human adipose tissue-derived stem cells in male diabetic rats. Jundishapur Scientific Medical Journal. 2023 Jan
21;21(6):794-805.

30. Guo SA, DiPietro LA. Factors affecting wound healing. Journal of Dental Research. 2010 Mar;89(3):219-29.

31. Hamman JH. Composition and applications of Aloe vera leaf gel. Molecules. 2008 Aug 8;13(8):1599-616.

32. El Massoudi S, Zinedine A, Rocha JM, Benidir M, Najjari I, EI Ghadraoui L, et al. Phenolic composition and
wound healing potential assessment of Moroccan henna (Lawsonia inermis) aqueous extracts. Cosmetics. 2023 Jun
15;10(3):92.

33. Yassine KA, Houari H, Mokhtar B, Karim A, Hadjer S, Imane B. A topical ointment formulation containing leaves’
powder of Lawsonia inermis accelerate excision wound healing in Wistar rats. Veterinary World. 2020 Jul
7,13(7):1280.

34. Gupta A, Haseeb M, Porwal M. Evaluation of phytochemical composition, antioxidant activity, and bioactive
constituents of Acacia arabica bark extract: A comprehensive analysis. Oriental Journal of Chemistry. 2025 Mar
1;41(2).

35. Abdullah E, Taha S, Sulaiman N, Ahmed M. Impact of Acacia arabica topical gel on skin wound healing: An
experimental study. Pharmacia (0428-0296). 2022 Jan 1;69(1):77-83.

36. Ahmed M, Marrez DA, Mohamed Abdelmoeen N, Abdelmoneem Mahmoud E, Ali MA, Decsi K, et al. Studying
the antioxidant and the antimicrobial activities of leaf successive extracts compared to the green-chemically
synthesized silver nanoparticles and the crude aqueous extract from Azadirachta indica. Processes. 2023 May
27:11(6):1644.

37. Imai K, Kato H, Taguchi Y, Umeda M. Biological effects of shikonin in human gingival fibroblasts via ERK 1/2
signaling pathway. Molecules. 2019 Sep 30;24(19):3542.

38. Sadeghi-Aghbash M, Rahimnejad M, Adeli H, Feizi F. Fabrication and development of PVA/Alginate nanofibrous
mats containing Arnebia euchroma extract as a burn wound dressing. Reactive and Functional Polymers. 2022 Dec
1;181:105440.

39. Tungcharoen P, Sudsai T, Leejae S, Wattanapiromsakul C, Tansakul P, Tewtrakul S. Wound healing activity of
Curcuma zedoaroides. Songklanakarin Journal of Science & Technology. 2016 Nov 1;38(6).

40. Kalami S, Jooyan N, Ghodsian S, Ghanbarpour O, Daemi A, Fardin M, et al. Ferula gummosa a Good Candidate to
Promote Cutaneous Wound Healing Infected with Staphylococcus Aureus. Regenerative Engineering and
Translational Medicine. 2023 Dec;9(4):547-57.

YOV ——— VFeF i oyl bylomd (o 3L Jlu


http://dx.doi.org/10.22034/jiitm/16.4.253
http://jiitm.ir/article-1-1818-fa.html

[ Downloaded from jiitm.ir on 2026-06-25 ]

[ DOI: 10.22034/jiitm/16.4.253 ]

Abstract

Original Research

Preparation of formulation, stability studies and animal studies of a Persian Medicine herbal
ointment for healing wounds and burns

Mahshid Peyrovi?, Fatemeh Zareie Zardehsavari?, Amir Baghaie®, Mohammad Mehdi Ahmadian
Atari¢, Marziyeh Amiri®, Shima Haj Mohammad Ebrahim Ketabforoush®*

Faculty of Pharmacy, Alborz University of Medical Sciences, Karaj, Iran
bDepartment of Pharmacology and Toxicology, Faculty of Pharmacy, Alborz University of Medical Sciences, Karaj, Iran
cDepartment of Pharmacognosy, Faculty of Pharmacy, Alborz University of Medical Sciences, Karaj, Iran
dDepartment of Medicinal Chemistry, Faculty of Pharmacy, Alborz University of Medical Sciences, Karaj, Iran

Abstract

Background and Purpose: Henna is used as a medicine in traditional medicines of some countries to treat
burns, wounds, some fungal infections, and inflammations. Considering the importance of wound healing
and the fact that not treating open wounds may have irreparable consequences; various studies have been
conducted on wound healing and as a result, various materials have been prepared and introduced as wound
ointments, most of which have been in the form of herbal and sometimes chemical formulations, but so far
none have been able to be recommended as an effective medicine. For this reason, this project attempts to
investigate the wound healing properties of henna in combination with several other plants.

Materials and Methods: Arnebia euchroma, Curcuma zadoaria, Ferula gummosa, Acacia arabica, Lawsonia
inermis, Azadirachta indica, wax, sesame oil, mice and anesthetics were bought. Extraction and purification of the
extracts of the mentioned natural plants were carried out. The resulting mixture was placed on a heater-stirrer with
sesame oil and wax to dissolve them. The effect of the ointment on burned skin in mice was investigated. Lipid
peroxidation tests, antioxidant potency, tissue evaluation and stability tests were also performed.

Results: Second-degree burns were induced in mice and treated with the prepared ointment. The wound area in
the control group reached 16.29 mm?, while in the treatment group this area reached 4.201 mm?. Moreover,
lipid peroxidation showed a significant decrease compared to the control group, while antioxidant potency
increased. In the microscopic evaluation of the tissue, more angiogenesis and less inflammation were observed
compared to the control group. In the stability test of the ointment; uniformity, pale yellow color, smell of
Barijeh essential oil, weight of 50, PH=3, viscosity of 23000 and dry matter of 80 were observed.

Conclusion: The ointment prepared with Henna extract and the mentioned plants had a very good healing
effect compared to the positive and negative control groups.
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