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Abstract

Background & Aims: Angiogenesis is a multi-stage phenomenon that involves the initial Keywords
germination, separation and regeneration of new blood vessels from previous ones and is Angiogenesis,
essential for many physiological functions of the body. If angiogenesis is performed . .
insufficiently or excessively, it can lead to pathological lesions and injuries. In the treatment Zataria multiflora

of various tumors and cancers. inhibition of angiogenesis proposed as a more effective extract

solution than killing cancer cells directly. Despite significant advances in chemotherapy, the !

survival rate is unsatisfactory due to drug resistance. Therefore, new strategies should be Embryonated chicken
considered. The use of herbal remedies in the treatment of various diseases has been

common since ancient times all around the world. Herbs contain various compounds €99,

including flavonoids, tannins, steroids, saponins, alkaloids, terpenoids, quinones, cardiac
glycosides and coumarins that these compounds can have potential in the treatment of
various diseases caused by pathological lesions of angiogenesis. Recently, many researchers vessels
have focused on the discovery of natural and synthetic drugs as anti-angiogenesis

compounds so that they can be used as a treatment for various cancers or at least part of

tumor treatment protocols. Zataria multiflora is a plant from the mint genus and native to

southwest Asia. In various studies biological activities of thyme essential oil including its

anti-cancer effects and antioxidant properties have been mentioned. But so far no study has

been done on its anti-angiogenic effects as a target in cancer control in the embryonic

chicken egg model. The aim of this study was to investigate the effects of aqueous extract of

Zataria multiflora and its hydroalcoholic extract on angiogenesis and morphological changes

on embryonic chicken eggs as a laboratory model.

Methods: After complete washing of the prepared plant, 5 g of thyme dried powder was

boiled in 100 ml of sterile distilled water at 100 ° C for 5 minutes and then the liquid

obtained is filtered and it was kept at 4 ° C until its use. The hydroalcoholic extract was also

Chorioallantoic blood

prepared from Barij Essential Oil Company, which is commercially available as gastrolite Received: 09/10/2021
drops. After counting the vero cells, 7000 cells were considered for each 96-well plate. To )
determine the suitable dose, different dilutions of extracts were prepared as follows: 1000 Published: 27/02/2022

pg/ml, 500 pg/ml, 250 pg/ml and 125 pg/ml and from hydroalcoholic extract, dilutions of
1/10, 1/100, 1/1000 and 1/10000 were used in DMEM culture medium. After the desired
time, the supernatant was replaced with 50 pl of 12 mM MTT solution and incubated for 4
hours. After this time, 200 pl of dimethyl sulfoxide was used to dissolve the formazan
crystals in each well. The plate's optical absorption was read at 570 nm with an ELISA
reader.

In ovo inoculation: 30 Specific Pathogen Free (SPF) embryonated chicken eggs were
prepared from Razi Vaccine and Serum Research Institute and divided into three groups of
10 (control, treatment group with thyme aqueous extract and treatment group with
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hydroalcoholic extract). On the second day of incubation in completely sterile condition eggs
in the control group received 10 microliters of sterile normal saline, in the first group 10
microliters of Zataria multiflora extract with a dose of 250 ug/ml and for the second group
10 microliters of hydroalcoholic extract with a dose of 0.001 pl/ml. On the twelfth day of
incubation, images of blood vessels on the surface of the chorioallantoic membrane of all
specimens were prepared using a photo-stereomicroscope and the number and length of
vascular bifurcations were measured for all specimens using image J software. At the end of
the study, the morphological status and weight of embryos in each group were assessed and
recorded. For statistical analysis of the results with the help of SPSS software, version 22
and using one-way analysis of variance ANOVA and a significant level of P <0.05 was
considered.

Results: After culturing vero cells with different dilutions, 250 pg/ml and 0.001 pl/ml were
the best dose of aqueous extract and hydroalcoholic extract respectively. Because these
doses did not show a significant difference compared to the control group ( P> 0.05). After
12 days of incubation the number and length of vessels from the chorioallantoic membrane
were calculated. In a comparative study of the mean total length of vascular branches, a
significant difference was observed between the control group and the treatment group with
aqueous extract and also with the group treated with hydroalcoholic extract. P = 0.00 and P =
0.00, respectively. Regarding the number of vascular branches, a significant difference was
observed between the group treated with thyme aqueous extract and the control group P =
0.00 and this difference between the group treated with hydroalcoholic extract and the
control group was also seen P = 0.00. Although the use of the extract reduced the length of
the embryos, but this difference was not statistically significant (P = 0.10). In the case of
hydroalcoholic extract, no significant difference was seen with the control group (P = 0.67).
Regarding the mean embryos weight, there was no significant difference between the control
group and the groups treated with aqueous extract and hydroalcoholic extract, P = 0.19 and P
= 0.097, respectively. No morphological abnormalities were observed in the embryos of all
three groups.

Conclusion: The results of this study showed that Zataria multiflora extract can significantly
affect the rate of angiogenesis on the chorioallantoic membrane of embryos and reduce this
process. In angiogenesis, blood vessel endothelial cells are stimulated by angiogenic factors
such as vascular endothelial growth factors (VEGFs) and fibroblast growth factors (FGFs),
which secrete plasminogen activators and proteases that eventually lead to the release of
endothelial cells become new blood vessels by destroying the basement membrane of blood
vessels. Due to the importance and relationship of these factors with vascular angiogenesis in
tumors, one of the therapeutic goals of tumors is the use of compounds that can reduce the
expression of these angiogenic factors. In the present study, the use of Zataria multiflora
extract significantly reduced the length and number of blood vessel branches in the
chorioallantoic membrane and this significant reduction has been observed when using its
active ingredient, thymol and carvacrol, which is probably due to the role of thymol and
carvacrol in reducing the expression of genes involved in angiogenesis stimulants. In the
present study, despite the reduction of angiogenesis, morphological abnormalities were not
observed in treated embryos, which was probably due to the presence of some soluble
antioxidants in the extract, including carvacrol and various polyphenols. However, there is
still a need for further research into the effects of Zataria multiflora in animal models with
different doses, gene expression, intracellular signals and histological studies.

Conflicts of interest: None
Funding: Razi Vaccine and Serum, Shiraz Branch

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

Cite this article as:
Hosseini R, Namavari M, Ghalegolab N, Shirazinejad A, Alipour S. The Effects of zataria multiflora on
Angiogenesis of Chorioallantoic Membrane of Chick Embryo. Razi J Med Sci. 2021;28(12):206-217.

*This work is published under CC BY-NC-SA 3.0 licence.

YA

http://rjms.iums.ac.ir VErr anl OY o)led YA oyss jl) iySubj mglealan



http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

FB slacd i w ple (V) Wadoo ()3 6500
3,8 Sleoasy o yo Ll Sleys condh die) 0 ax g
oo, s o 7y a5 gl slacwglio cle 4
Solon (o b oy gl g S i
SxS oz Sux woe sla el cnlple () d98 e
Al gl elsil oloys 5o (29 ks Cuglie sl
2Dy )8 R

15 i s sl 5l sl GLS 5l ol
ol 5o Gl lalon loyd 5 (i b
SlaS 5 ol oLl () cwl 0392 po o o>
doadg il Lol daaSeiggls alex | alise
55595 doaSgiy 3 daa3llSUT o yigyls
Ol a5 withioe fnjlesS g (el (slaa SIS
Oley® »o slogdlly Juily o ilgs oo DlS 5
i3l Segleily Sluls 5l (A6 @iz Gl Loy
b LS 5 ) eslinul eimmes ()4 )anal Lls |,
Olal g olend la,lislw fogm lo cde 4y
Foo SLsS 5 s 4 aslyiie £xite (SjalsSlofd
oleys 15 a5 syls slacuslio b alilis |5 sushe
P S S e RS ) ““—L’“’ slagl
@ iS4 oliise 5l eoluy asg sl (V)8
S Ol 5 plgie dn s 5 (o slag)lo
Olame an 1) oyl ailen b cwl onls Bglaso 3559351
3 e—idu JBlas Ly g alizee slag)lb o ol
AT AN ke bajg055 (Slojs slaJSSg

< Zataria multiflora _ole U b (6505 oy
a5 Cel Lol (08 stz g2 5 Ll 05 5l olS
Codly LSl g bilidl oyl sloyeiS o Boas
pr aloz 3l 6 f5e Sl 5 olS ol 5 V) 0550
g0, VF Jeuls oo Ve ol 4 Cymene
So JoyS e, s (VD) o,ls 0929 w0 QY Jg,S1s,l8
gy il 5 A El (58 Sy Sgige Jsid
(8 2550 2l Lislias solgils slasl 5 5
9t > adozil )l (goania olys (63l md (rdug
ez (VV) 0,5 oolau! Qi S ole s r""*’—‘ e
ao ((VA) il ws Ol 4 (goumin Sladllas o
o, Ll o1 (V) SlauST T Lolgs 3 (V1) Slgd!
el 31 (S 5 gl () bl el 0
JsS15,L5 5 Jsmls sl a5 cnl wiie sla il

QI)KAA9 (o> A_:Ao'\)

doddo
Sl (Sl posiz ooy SO 2l S, L Bl
B9 S3lwil s ololaz adsl o5 ailg> ol a5
Sk sl g 9Blioo (L Goe 5l oz (o>
g Cedadloe sy aile ay Soielg 8 slas Slas
S92 (V) Sl (55,0 Gide glazdly Lol
9= plomil a5l o b 9 (SL jlade 4 55050 &5
(Y) 93,5 oo Sy3elsily slocaml 5 Slapls 4y i
Ol ol (Slogid; el oo Sl s 555
O A Ay VoS Lo Gl 50 o Jolae Sl
e 4y (S Gl 95 pac a5 Jl> 50 050 s
5 ol 5 Sl S e A e chxd B ]

B9 SLaslon § SeaSan] o35 wiile lags Lo
S3bib Sl Geigred oy (nl g o0 B 9,5
Sy Lo (V) 0—Bloo 555—2 5 p3¥ losei—ul
590 b (Gl ol 5o (ole slacd iy
S8l e 9 Sy b LU o adgl St S lge
oly S leiy aS cul Cow s § Conl 7 ykas
u,..»L..q‘ = ..5)_7 4_:‘|)\ o] QLO)O 6‘)-? Tt 9 Sy
Sl ol s oz clagy plojls slas,lsS
So-bon Ol el 50 85 oulee 10 S e el
5 J=olS5 sl oz 9> Ggpe g b Fimsl ()
SISl 6 ke Sl Slaag y S S
YLl Conl I jlilie 5 bojgags o) Jolt
S wlgi oo 5503 s cnlply el 55
S5 e Lo ygesi ((Loyd )0 5 5 Sabe Sl
Sty SO plse 4 359031 e a5 sba (O)
9oty (Sl o Jobu LS 4 S 65 B g0
il slaglo w9 Lo jgesi (losys )3 ipuins
5 e Slge el Baybo cnl 5l 9z Cenl 00l ke
a5y 9 00d jlee 3 Slb s sla el 4 ()5S
aBgie peiiae j j5 b an s Sl Sl ol
o=t o2l isly 5 (2l edle (B) wb walss
03 S jsbo 4y oS Cenl ala g, 5l (o Sleyo
aS ol (F) 09 oo oolainl b s ey 1y
. y Ay Wigi o0 00l Lo o couds (5l
S s 558 o jo o Sl y sla sl
b 9 Jloys sladshe & lag)ls cnl Lol & oo o
OYMS olol 4y i oS aloy oo ol 55 0


https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

g i SdsiYlg 08 00 3wl p oiled cpdngl 31 adllas

5 Joyial i )L g0 sladie Of e Ve o
a 8850 Goao gl ol 5 slvas e glos
3l )F blo a0 ¥ glos jo ;0 9 s ) o,lels (yaily
Jslore cpl 51(YA) 0l (6,045 QT 3loolawl Hley U
0)5)_> r:l.?u‘ t.';b L) o)La.C alisre LgLQUB) 4.:.9‘.’ S
55 S5l rtagl (Ilgpom o las .0y0,5 oolii]
oyhad g e o a S uilwl gl eSS

0,5 agd el 0920 ()l O jg0as oy ulS
ol el v il g (ATNg 0

(V) o9l pl 5 (o) b9y G—b MTT cs
slass VEro sla Jolaw (il 51 e .000,5 oolaz!
oz g sl AF o, Sal> o Gl Jekw Ve oo
Aot a8 S Ol o 65 Al A CS) e )
s Yoo LacSaly 4an sl o5 ©50
u.._..’>ln)_~ol_>o|)_g.a> DMEM bJj.l_mwMSJa.om
P alg Ve polie L LacSige ol g clwss
PS5 Voo g el ) s
Il )d 075950 00 cimamlogiy sl i e )
£S5, VO Lo yigiel )8 0d g e lolis

Silr (mtasl (o oylas jliad agd nj o500
pg/ml o« -pg/ml e -+ pg/ml i glacd,
otas] ISl om0 )Las 5l 4 VYO pg/ml 5 YO
Sl 5 conlin 550 e lr (g ulD)
S da e g Voo eV g Vet /Y VeV o))
oolai_wl vero GLQSle_w 4 d_’))" o DMEM
L LacSals Loy e sl YF CldE 5 oy o0y0,5
9 6..:‘ olias (alitne lacd, sl wos o
oo Sl 5 00,5 g gl (ASlg e ojlas
a0 VY los g s CO2 ,eilueSSl jo el FA
B850 ley CbdS 5l ey 285 1,8 05 ol
e VY MTT Jobone 59, 00 L (229 barone
99208 ansSil celo ¥ oo sl 5 030 JYge
Sl S 59,5 oz plej cnl i8S 5l o
Voo Joade o wlawSsdlgw Jn g0 5l )l5lw,ed
Sde gl g 9s,F ooliiul w2 (6ln g S
oolawl b s s o0ls )13 SOl (69, a4k ) e

http://rjms.iums.ac.ir

Yy

S5l ol 4 alizee Slallle )0 5wl o
invitro Lyl,s o o1 Slb s as Ol il ales 5l oy
(Y0) SloawsT 6T plg5 5 (YF-YV) in vivo ,
1545 ol lalllas sgzg b e 0sds o L3l o]
N Lyl 50 65l gl Gl wi Ol 51 dtes
095 5 Lel (YA-YF) cowl oas plsil in ViVO 4 Vitro
Sap lgie 4 ol Sl S5 as wljl cas slasdlas
ot plil ls (i & 0058 oy (lb s e 5o
b o as ol glag)ls asiul 4 az g Lol
s Al LS 5 (gol> wigd oo oolatnl guw
oasl (ol ojlias 131 (s ot aslllas il 5o
0 5o o3l g5l a1 (Mg a0 (el 5l (g3l et
032 55 =l S e Sl 5519, 5 Joenls
ooliiwl 5 s ez lag yepss SgiY s 558
on oz Pl glaae (S el ond
23 = 9010 Gz E el ookl 55l
Condg Ly bLS | o a8 ail oo o) Sdgi¥lsn o8
o=l bl 5 65505 Sladsbe w2l (2l B9
Sleslaiwl B,k 5l (Ye)o,5 oolaiwl g5 oo o9,
oty yie g ool gy S IS (i & 5epSS
By s S S92 Tg3 395" 03 (92 9 Wl 0
Wg g0 oolaiwl a5 alidee OloS 5 jes dad (ol
ezt g waleS i Sle> sloJae 4 Zo
a0 85 Sl 55l g B og valss ol 3 (Sl 0
SRl 2l S ds o ytws )3 6 (LS jlade
9y o=l 3 e Slalllas o Lagl by 0o
Oyl Gl s SISl a4y azgi b .(Y))o )5 colasl
A L5 (U5l 5 J9,519,5) T 0550 oolo 5 (555
03 3393l 59y =t o D1 S aShl 4
Sl 0 (2 IS i e S92¥ 15 555
oS ol o )lae sl (ayr dalllae oyl 5l e
S5 69y = ol g ym ojliac 5 (5l pias]
A ez E003 S5y 2 Seielstree Dl 9 25
olge 2L oo SG plgie 4

o )5 o9y
Sl o (il i 9] () 0 plas (il oolo]
3 Gl gl ol ags olS JelS s9d e
gl yom 3l a5 0 b ags o] jom g S 4l

VErr anl OY o)led YA oyss jl) iySubj mglealan


http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

aidly

9 = o)lad S gig s (i 50
S | oy i s s g Ay
Oy o Lae 2 lizre slocd, L vero sle Jolw
O\ logd) UYO-g/ml (5l cpiosl ol o,las 590
Soged) ofe eV pliml e 8) ISlg 0. o)lac sl g
09y A S 93 (pl (97 ol 43S L ) (Y
au (P=+/+0) sl i g lobae OB S
Haml 50 g5l (gl (ol o)las sl cudy
MMl 25, ISy .m0l (sl g P= - ST YO
P=</eeN o /¥F

i S5 51155 00 pmt G5 )b (s 50
B9 3l «0gmsligSl 5l 59, VY 23S 5l g vz g
=) O dgd S50 )90 SlouSe SV, 558
390 dle G5, Job g Slasd e ()
Shbidl Jo-b ggozme (nSloe lamlie (o)

Mean OD

pu Lg)'lﬁ_js 0@5] uj o)Lar— calises Lglm)'p ).ula P - ;‘b}o.;
VErO (slo Joho 555

%]
8 [T
3
2
&
- g4
az
ad
g F F F &
=
x ) = = =
o K ‘_5 _:5 o
&
ar = 5 f

Obas) (Slgrim ojlae Glisen glajed il )y =T Hldg05
VETO sbaJobe (59 2 (Cudgyls) (sl

VEor il OY ol YA o) 55 1g5jl) 15Salsjs ogle alan

ARR

OI)KAA9 (o> A_:Ap'\)

Toe Job 5o «ody 6)g8 i VI iles ol
A olg> yegils OV

Sae Vo olasd 0 i £ ot A B
P 9 Sy dmsge SISPF Jlo (roizr € 5050
2 Sl (iS5 aze> olfiws ;o 5 ans 3l il
TN o=F o (md Cgb, g 0I5 il ax 0 YV Gleo
Ll )5 55 HgeligSl pgo 55, 50 (V) wd F ’)‘)—3
g 4l p Lo panst g I (adu Jo il SlS
Vi) slasl U gl yy syl bl 5 oY Lawgs
55055l 4 g oSS s 9 20,5 sl e Sl
59 Lo oty galisSSl @i 59, 50 aiad i
S35 152555 005 (53 5 0b bl Jo sl byl
Lag yopss o ools 13 iV miawl S basg>
sl ostas b (Sloys 098 (J S (U Ve 05,5 aw o
e (IS5 i 05lae Ly (Sl 09,5 5 (]
by yidgSee Vo J5ES 09,8 Slag pends 4 aad
ojlas yidgSee Ve Jol (Sloys 095 e sl bl
ey 05,5 sl s YOOI 595 L (55l ptas]
Ml g0 L ISy 0)bae ;2dg S Ve g0
lsa e Lo iy Jore s 0l (3 y35 o/ 0 )
Al e )eiligSSl 4y Wag pansS 5 ol ouilisy

S 39 3l molal (aalisSSl @o33l5s 59, 50
5 oslil Uy boasigas plat Ssgii¥Tgs 15 03,5 o
S—oS Ly 5 s Slidod sSns Seegl il 5393
5 HBg,e Sbleiil Job g olass image J ,l58ls 5
A S oslul ladiges pled s LSy alaie lans
9 5995850 Tamds (00 5 Jsb LI oL o
W8S S g (o 095 e sl O

o9t ol el Jol e s a5 cenl S8 4 0¥
Silo o g Sy dunsnge SIS Joall s 3l
Ll 00l plxil (53,

S L sbel 5l esls  sales o lof U
by 5T 5l ooliil L 5 VY asead SPSSl3le
Tukey o5 4 (One-Way ANOVA) o 8L S,
e sl 5 (eSle ©)jg0h @l W35 (0w 2
2P0 8 o e sl oays 5 &)
Sl 0als a8 5 L

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

g i SdsiYlg 08 00 3wl p oiled cpdngl 31 adllas

[y 1o PP, P -
w I

iz (glaog )3 5> (o3 sy Jsb (1o 0 13505

5 4
J.:
qﬁ]
14
0 - o
Y
N3 7
7 &
@,' _Q

cilisee glaog)S )3 lagypin ()9 (uSile =1 43500

S50 0 (P=+/V) s ol _—xe Lg)LJ)_Ia’.;
e S a5 b (s lokins IS i Sy 25
o Silaa b b5l o (D loges) P=+/FY) Conl ot
9 JS 09,5 (e )bl DS i (s
00csd gy lS 5 T ol b o loys (sloeg S
30 (7 Jlogad) P=2/-AY g P=2/VA (L3 5 4y 04 ool
a5 09,5 Ay Loz g,olb ()
ool ouis oalive ooz ;o0 (59088 )90 (5 lnial

O gad)

& ’.
oS Il 0 g ‘:_;T o)liac Sl dlie 0l o
L ol =y ) 9o Sl (o) polatedss il

http://rjms.iums.ac.ir

il

(MM g lilail b

E:
7 $

Ciliee (£laog)S 53 o Bgye lniil Jsb cSils —Y 415500
JyiS 09,5 4 cuwi P<0.05%*

[P F L PP -

il sloog)S 53 (o Bgye bl las (,Sile —£ 13505
JyS 09,5 4 cus P<0.05%*

=l olas b Sloys 09,8 5 508 09,5 G (S50
sz L o oo 05,5 Ly iyt 3 ]
e 3 A 139 o0 0030 (5 loliae NS ISUlg 0
olass Ly bL,l o (Y Jlogwi) P=2/e e gP=+/-
s ojlas by (gloys 05,5 o 5 (Bgye Sllaidl
Sg— 0 09 (5 lBlie B ]S 09,5 5 (pas]
o lae b oad ey 05,5 e S ol 5 (P=+/++)
P=elv 59-doe 0ums 33 J5US 09,5 5 (ISl o
O 20T S Jsb el anglie jo (F loged)
ojlae sl oolitul az ST Slejs slwog S g J 1S 095
5 B ol Lol sl o0 iz oo alS ey

VErr anl OY o)led YA oyss jl) iySubj mglealan


http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

gl sl o)las
250 pg/ml

Sl S
0.001 pl/ml

OhSed 5 a4,

«(YA) Allium ascalonicum __ole s L 3Ly asils
FicusCarica .=l «(Y) salvia officinalis IS . ;e
Ly «(FY) Loz, ls o 5 (F)) baenalils o(F+)

(FY) Bevacizumab o sle JUslSgige slasol ol
s 55551 s 4y o8 SLoS 5 al (sled 4z 5]
sbag)ls 5 glals jlas’ (SleS 5 ) oo Sl 4 Ll
5 A poniy e goladdl [l 5l Weh e angs (oLS
A o 0 0l o de 4 8k sl as
(Shss Oyg0n oyl 5l soliiwl &igo 0 uises
Slalllas 1o aiien pglie balis 4 ol 5 oyl
Lalyd 50 Gilhed ptasl Gl 0o il 4y il
Oyl Sen g ,8 I aloz 31 Cl oas oL in vitro
L 65 s (r gl s gg b I3 4y (Y41 Y)
Slosiw S Jolu 05, 55, » FEYYHO/MI clale

VP il Y oles YA 0,95 5jl) ieSisjs ogle alan

YV\Y

2858 ialey] 890 o i Eropzs 3 oolaiul
4 ) iz € e S g )05 005 (o) Joe
) $lm e Sl o 5l (S plse
aoloo Hled an Calizee dlge Sl s 0o sl S
&l ps QMJBT oylac ols lid gwyp ol @l (YY)
00 = =y S, u‘)—'-" Sl Hob 4 ailg o
ol odls 5 il o 1, fas Seiglg o5
3 Ol Glime 3 sladlo jo ans a5 1) &,
2 O lplss s Sl alils (gogr0 W) ez
oy (2l 5 Gl 05 (slag)ls (st Sz
SlaS 5 leolaiwl 4y ladss ax g | ol sl 00 )5
FF) Cl ool Bgtasre alizes mlio b 33500551 0o
(V7)) 5dsS G 55 0008 ) lon 1059 0 aloar ) (VO
AL B 5 V) g Uiy sla eSS

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

g i SdsiYlg 08 00 3wl p oiled cpdngl 31 adllas

59 58 Jele S plsie g 0,8 D39 s lwb
5 Joeuls .(YA) wilails ods Slb v 0o &l (S
sl slaasden Soige Slgid alex il Jg 515,18
sl Gleae an (bl 5l gl ;o a5 aiis oul
(el oo SIS Glls 1 Jaasl waile jaas e
5 9 9blise Jobw oy Jlee Goyb 5l ol Gl
FSAGS Sl 05y 595 » Jseul Oljil a (glasllas
caspase sl JuXw g 5,08 ge S0 s 30,k
,o Jamatsing D (s allas ;o (FY) Cel oaids oL
Sl 00 0,L81 wlSSl g olS (Sl jw 03, 58 (59,
ao Sl pslay 6,550 6 asdlas o e (FA)
o dly O)g0hr J9 5198 5 Jyeuli Sejeiem IS
4 CKOV-3) plaess Gl pw sladshe 59, » 599
ol Ecel g5l piagl olac 5l eoliiwl yol>
L, )‘QLZ_LA u,....bl_f U_’| 9 Sl 00 “S‘SB‘JYTQ");
J9,519,L5 5 Jomls a5l 0,550 oole 5l eolaiu! (Lo
)" L>—""l’ Yl oaie! a5 cwl ool ssalice po ML)GA
sba o ol pRalS 50 J5 515,55 Jemls ik
3 =Bles Fiom Bl S e Lo yeiSB o s
2 5158 Sy 05 Sl 4 555 5,50 Slalllas
MDA-MB 231 uile calizee Slb s sl 00, (53,
(O) B+) cewl onis o,Lil 3.5 cervical cancer cells 4
oo plowl asllas 5l Jol> ol ;0 gu ST oS
5 353l GalS g2y byl Bihod )0 Sl
Cdglio g Sl e alS Lol e a5 (g3l
sle g Lol § cosl alilys a9 O Sl
R PR SA RNV W DU P SVEE SR VRN PERPVS
b 5 s il (358 csloo e 3l ool b Lo
Sl TaeST (B 5 5 Jelo 4 G5 el
Lo 55 b 5 J,STslS alamsl o)l o Jsloxo
@iz Olallas o aS (Ve) cwl ooy calixe
5 summe dnlllas jo alex 3l Conl 0o o )Ll Loy ol 5

http://rjms.iums.ac.ir

03, &5y e FYITY pg/ml clale L o SW-48 Lol
ol a3 (V) Wles,S o LaI HT-29 sl
Lol (pomw 2 5 comlio 593 4 (plitws S 5
O ErptS A G5 Cux el 590 MTT 3,
YooV o)l slologes 3ol as w3 bl s
Shoosga <oy pliml g Yo pl/ml slajgo
a8 s gl (MSUlgyuee ojlac 5 o o)lac
B9 1> ez Lo oS do G2y 5l o 9 05
235 18 obl 090 Sgi¥ g 198 00 p 9929
Gabwgts G959y JLbigail sla sl i3s3l 5o
Jubigasl ol (sla 5516 aiile Sijn 3l b9
Sy b 0y Lo, 2516 5 (VEGFS) (35,0
gt el o ygiSB (nl &S Wgd oo S 25 (FGFS)
385 Wgdoe ajlSgn 5 Gjgendl slaoasss Jlud
Gk 5 JLbgal sla sk uds olT 4y mie ol
bt g w355 W2 lee (S9> Bpe wly clid oS
A an (FO FF) wgd o i S9-S5, o
Lo 5055 33 39250 35,0 JLbgnl slosho v o0
VEGF wile 3550251 slo,e51 ol 5l g9 iz b G
a2 L (F7) oS oo 05 g0l Jlade 4 FGF
2 B9 3531 L LaygSl cnl bl g Coenl 4,
5l ool Lo ygo5 Slo,s Blasl 5l S L, ges3
o=l olee prals eel algn a5 sl SLoS s
aS lasdlas dax 31 .(VY) wisd So5e0 5] slo, eS8
S9¥s2)55 39,8 S35 2 w7l Sy ojlas 9, 2
S ol oo alowl VEGF o5 ol g ax s oymir
GelS b sl wax o> Bgre S5 e el
s 00 Lol aalllas )3 (T)) Sl ool VEGF
#3523l rals el g3lmd ol olas 5l eolinl
4 Sl o a5 Cenl ool SV Tgs 465 59,0 50
15 0l VEGF S, e 65516 ol LialS o
Ll ol st as (YA o)L o 1)1, Lgs (s anlllas
ol y o a4y 0, 85 Gl 35 ((Jgho S o) seugl 0oisS
b glodsbos 55, 2 65lemd gl ojluac
hiabie le el w5 ol 5 ol 00 o,Lal Hela
(VEGF-A) 5 5Ly nsllin 55 oy iolS 3o ko 5
&5l gl ojlae aSil o azgi b ool oads
g gty )i W Sgigdld alaxjl alie BloS 5 (5ol
sl Yainl Sl 5 ol 0l e cniigyy sl

VErr anl OY o)led YA oyss jl) iySubj mglealan


http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

508.

2. Khandia R, Munjal A, Bangrey R, Mehra R,
Dhama K, Sharma N. Evaluation of silver
nanoparticle mediated reduction of

neovascularisation (angiogenesis) in chicken model.
Adv Anim Vet Sci. 2015;3(7):372-6.

3. Saran U, Piperni SG, Chatterjee S. Role of
angiogenesis in bone repair. Arch Biochem Biophys.
2014;561:109.

4. Siegel RL, Miller KD, Fedewa SA, Ahnen DJ,
Meester RG, Barzi A, et al. Colorectal cancer
statistics, 2017. CA: Cancer J Clin. 2017;67(3):177-
93.

5. Liekens S, De Clercq E, Neyts J. Angiogenesis:
regulators and clinical applications. Biochem
Pharmacol. 2001;61(3):253-70.

6. MacDonald V. Chemotherapy: managing side
effects and safe handling. Can Vet J. 2009;50(6):665.

7. Carelle N, Piotto E, Bellanger A, Germanaud J,
Thuillier A, Khayat D. Changing patient perceptions
of the side effects of cancer chemotherapy. Cancer.
2002;95(1):155-63.

8. Shaffer BC, Gillet JP, Patel C, Baer MR, Bates
SE, Gottesman MM. Drug resistance: still a daunting
challenge to the successful treatment of AML. Drug
Resist Updat.. 2012;15(1-2):62-9.

9. Gurib-Fakim A. Medicinal plants: traditions of
yesterday and drugs of tomorrow. Mol Aspects Med.
2006;27(1):1-93.

10. Ejaz S, Anwar K, Taj R, Ashraf M. A novel
link between angiogenesis and natural products:
Anti-angiogenic effects of Opuntia dillenii. Open
Life Sci. 2014;9(3):298-308.

11. Yuan R, Hou Y, Sun W, Yu J, Liu X, Niu Y, et
al. Natural products to prevent drug resistance in
cancer chemotherapy: a review. Ann N Y Acad Sci.
2017;1401(1):19-27.

12. Kachooei SA, Rahmani R, Zareh N,
Donyadideh F, Kachooei SA, Nabiuni M, et al.
Down-regulation of TGF-B, VEGF, and bFGF in
vascular endothelial cells of chicken induced by a
brittle star (Ophiocoma erinaceus) extract. Heliyon.
2020;6(1):e03199.

13. Cragg GM, Newman DJ. Natural products: a
continuing source of novel drug leads. Biochim
Biophys Acta. 2013;1830(6):3670-95.

14. Sajed H, Sahebkar A, Iranshahi M. Zataria
multiflora  Boiss.(Shirazi  thyme)—an  ancient
condiment with modern pharmaceutical uses. J
Ethnopharmacol. 2013;145(3):686-98.

15. Shafiee A, Javidnia K. Composition of essential
oil of Zataria multiflora. Planta  Med.
1997;63(04):371-2.

16. Aristatile B, Al-Numair KS, Veeramani C,
Pugalendi KV. Effect of carvacrol on hepatic marker
enzymes and antioxidant status in d-galactosamine-
induced hepatotoxicity in rats. Fundam Clin
Pharmacol. 2009;23(6):757-65.

Ve Ll VY o)les YA 055 15jl) igSiija gle alan

Yo

QI)KAA9 (o> A_:Ao'\)

osas Sl uST =l Sl 4 a8 (V1A o San
D9t 45 oo &) 50 Jg 819, g (5l cndug]
00l (SS9l [l ol 0l Ly 28
oolaiwl i Lo dasdllas 4o 9 (OY) Cawl 00,5 o,Lil Wiy
Js519,5 5ol a5 cptgl (ISUlg 0um 5 ol 0)Lac |
S eT 6nF 39 5 ez 33 9, 2 SSbse 5
Ol a) 5o 2925 (nl b sl il Gake
gl SIAT (g ey 50 (5 e Oliios @y 5L
0,95 YL Lo L Slymm slaoe )0 (55l
oo Dlani do 5 Ol liee 5 SYsb B rae

Dl oo (owlid CBb slo g g o ol S0

o)as ol 5o ) sdelissds gl Lulul
3o a5yl (ISl j00m o jlac 5 (55l md itasl o
03, 355231 59y ;= ablse J3,S19,L5 5 Jyeals
OalS el g 035 fge dzgx iz StV lg )68
Semrg Jds a4 Y| a8 ol onds SsB Bg,e A,
g 93l obS cnl )3 J9 15,55 5 Joulb (VL w0
=l S o 50 eSS lase Wl
o=l e 81.0,.5 118 colaiul 050 calizes sl g0ss
L ol yan SC355¥15 555 00, 50 535551 GhalS
9 09 LS 5 9dlsed (S3eled 50 sla (s lmial
Lol sl i odolin by )0 00 -5 Job
Lo psile L bLs | jo (g i Slillas 4 5l
Sy il glaJoce 5 Bl 5 ol b
bl e

059, B 0 Sled 4 3l il o 5 ST
u-ml—> Y-ATNANYY-A2VY0P o et @ g;.;l.“...‘Q.?"
J—")A dwwgo ‘_g:Lo...vu oli.:’;,.il_‘,)‘i)o 9 ol O%Q;

Lol 38,5 plox] QT <=

References

1. Logsdon EA, Finley SD, Popel AS, Gabhann
FM. A systems biology view of blood vessel growth
and remodelling. J Cell Mol Med. 2014;18(8):1491-

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

17. Boskabady MH, Tabanfar H, Gholamnezhad Z,
Sadeghnia HR. Inhibitory effect of Zataria multiflora
Boiss and carvacrol on histamine (H1) receptors of
guinea-pig tracheal chains. Fundam Clin Pharmacol.
2012;26(5):609-20.

18. Shokrzadeh M, Azadbakht M, Ahangar N,
Naderi H, Saravi SS. Comparison of the cytotoxic
effects of Juniperus sabina and Zataria multiflora
extracts with Taxus baccata extract and Cisplatin on
normal and cancer cell lines. Pharmacogn Mag.
2010;6(22):102.

19. Silva FV, Guimaraes AG, Silva ER, Sousa-Neto
BP, Machado FD, Quintans-Janior LJ, et al. Anti-
inflammatory and anti-ulcer activities of carvacrol, a
monoterpene present in the essential oil of oregano. J
Med Food. 2012;15(11):984-91.

20. Khazdair MR, Ghorani V, Alavinezhad A,
Boskabady MH. Pharmacological effects of Zataria
multiflora Boiss L. and its constituents focus on their
anti-inflammatory, antioxidant, and
immunomodulatory effects. Fundam Clin Pharmacol.
2018;32(1):26-50.

21. Salehi F, Behboudi H, Kavoosi G, Ardestani
SK. Monitoring ZEO apoptotic potential in 2D and
3D cell cultures and associated spectroscopic
evidence on mode of interaction with DNA. Sci Rep.
2017;7(1):1-14.

22. Azadi M, Jamali T, Kianmehr Z, Kavoosi G,
Ardestani SK. In-vitro (2D and 3D cultures) and in-
vivo cytotoxic properties of Zataria multiflora
essential oil (ZEO) emulsion in breast and cervical
cancer cells along with the investigation of
immunomodulatory potential. J Ethnopharmacol.
2020:112865.

23. Jamali T, Kavoosi G, Safavi M, Ardestani SK.
In-vitro evaluation of apoptotic effect of OEO and
thymol in 2D and 3D cell cultures and the study of
their interaction mode with DNA. Sci Rep.
2018;8(1):1-19.

24. Khan |, Bahuguna A, Kumar P, Bajpai VK,
Kang SC. In vitro and in vivo antitumor potential of
carvacrol  nanoemulsion against human lung
adenocarcinoma A549 cells via mitochondrial
mediated apoptosis. Sci Rep. 2018;8(1):1-15.

25. Kavoosi G, Rabiei F. Zataria multiflora:
chemical and biological diversity in the essential oilJ
Ess Oil Res. 2015;27(5):428-36.

26. Amiri FT, Karimi S, Khalatbary AR,
Mohammadi HR, Hosseinimehr SJ. Hydroalcoholic
extract of Zataria multiflora mitigates
cisplatin-induced oxidative stress, apoptosis and
hepatotoxicity in mice. Marmara Pharm J. 2017;21.

27. Ahani N, Sangtarash MH, ESKANDANI MA,
Houshmand M. Zataria multiflora Boiss. Essential
Oil Induce Apoptosis in Two Human Colon Cancer
Cell Lines (HCT116 & SW48). Iran J Public Health.
2020;49(4):753-762.

28. Baharara J, Ramezani T, Hosseini N, Mousavi

AR

QI)KAA9 (o> Aﬁ.o'\)

M. Silver nanoparticles synthesized coating with
Zataria multiflora leaves extract induced apoptosis in
Hela cells through p53 activation. Iran J Pharm Res.
2018;17(2):62-67.

29. Sharififar F, Miri-Moghaddam M, Nematollahi-
Mahani S, Forootanfar H, Asgharian Rezee M.
Cytotoxicity effect of Zataria multiflora Boiss. on
two human colon carcinoma cell lines. Res J
pharmacogn. 2017;4(4):65-70.

30. Lokman NA, Elder AS, Ricciardelli C, Oehler
MK. Chick chorioallantoic membrane (CAM) assay
as an in vivo model to study the effect of newly
identified molecules on ovarian cancer invasion and
metastasis. Int J Mol Sci. 2012;13(8):9959-70.

31. Hamid IS, Aksono EB, Sukmanadi M, Purnama
MTE. Antiangiogenesis activity test of tin leaf (Ficus
carica L.) on the number of blood vessels and VEGF
expression of  chorioallantoic  membrane  of
embryonated chicken eggs. Eur J Oncol Pharm.
2018;1(4):e00007.

32. Rafei N, Namavari M. Barrasi asare zedeangali
osarehaye abi zanjabil va shirinbayan bar rooye
takyakhte neospora caninum. Vet Res Biol Prod.
2019;3(124):47-54. (Persian)

33. Ghandehari S, HomayouniTabrizi M, Ardalan
P. Evaluation of Anti-angiogenic Activity of Silver
Nanoparticle Synthesis by Rubina tinctorum L (Ru-
AgNPs) Using Chicken Chorioallantoic Membrane
(CAM) Assay. J Arak Uni Med Sci. 2018;21(1):82-
90.

34. Norooznezhad AH, Norooznezhad F ,Ahmadi
K. Next target of tranilast: inhibition of corneal
neovascularization. Med Hypotheses.
2014;82(6):700-2.

35. Sauder DN, DeKoven J, Champagne P, Croteau
D, Dupontb E. Neovastat (AE-941), an inhibitor of
angiogenesis: Randomized phase I/Il clinical trial
results in patients with plaque psoriasis. J Am Acad
Dermatol. 2002;47(4):535-41.

36. Shakiba Y, Mansouri K, Mostafaie A. Anti-
angiogenic effect of soybean kunitz trypsin inhibitor
on human umbilical wvein endothelial cells.
Fitoterapia. 2007;78(7-8):587-9.

37. Hassan ZM, Feyzi R, Sheikhian A, Bargahi A,
Mostafaie A, Mansouri K, et al. Low molecular
weight fraction of shark cartilage can modulate
immune responses and abolish angiogenesis. Int
Immunopharmacol. 2005;5(6):961-70.

38. Motlagh HRM, Mansouri K, Shakiba Y,
Keshavarz M, Khodarahmi R, Siami A, et al. Anti-
angiogenic effect of aqueous extract of shallot
(Allium ascalonicum) bulbs in rat aorta ring model.
Yakhteh Med J. 2009;11(2):190-5.

39. Keshavarz M, Bidmeshkipour A, Mostafaei A,
Mansouri K, Mohammadi MH. Anti tumor activity of
Salvia officinalis is due to its anti-angiogenic, anti-
migratory and anti-proliferative effects. Cell J.
2011;12(4): 477-482


https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.22287043.1400.28.12.11.7 ]

40. Mostafaei A, Mansouri K, Norouznezhad A,
Mohammadi MH. Anti-angiogenic activity of Ficus
carica latex extract on human umbilical vein
endothelial cells. Cell J. 2011;12(4):525-528

41. Keshavarz M, Norouznezhad A, Mansouri K,
Mostafaei A. Cannabinoid (JWH-133) therapy could
be effective  for treatment of  corneal
neovascularization. Iran J Med Hypoteses Idea.
2010;4(3).

42. Mansouri K, Mahamed-Khosroushahi L,
Rasouli H. Anti-angiogenic/inflammatory behavior of
mushroom ganoderma lucidum extract could be
effective for treatment of corneal neovascularization:
A hypothesis. J Rep Pharm Sci. 2014;3:14-8.

43. Nguyen A ,Hoang V, Laquer V, Kelly KM.
Angiogenesis in cutaneous disease: part 1. J Am Acad
Dermatol. 2009;61(6):921-42.

44. Cross MJ, Claesson-Welsh L. FGF and VEGF
function in angiogenesis: signalling pathways,
biological responses and therapeutic inhibition.
Trends Pharmacol Sci. 2001;22(4):201-7.

45, Ucuzian AA, Gassman AA, East AT, Greisler
HP. Molecular mediators of angiogenesis. J Burn
Care Res. 2010;31(1):158-75.

46. Ferrari G, Cook BD, Terushkin V ,Pintucci G,
Mignatti P. Transforming growth factor-beta 1 (TGF-
Bl) induces angiogenesis through vascular
endothelial ~ growth  factor  (VEGF)-mediated
apoptosis. J Cell Physiol. 2009;219(2):449-58.

47. Kang SH, Kim YS, Kim EK, Hwang JW, Jeong
JH, Dong X, et al. Anticancer effect of thymol on
AGS human gastric carcinoma cells. J Microbiol
Biotechnol. 2016;26(1):28-37.

48. Rajput JD, Bagul SD, Bendre RS. Design,
synthesis, biological screenings and docking
simulations of novel carvacrol and thymol derivatives
containing acetohydrazone linkage.Res Chem Int.
2017;43(8):4893-906.

49. Elbe H, Yigitturk G, Cavusoglu T, Baygar T,
Ozgul Onal M, Ozturk F. Comparison of
ultrastructural changes and the anticarcinogenic
effects of thymol and carvacrol on ovarian cancer
cells: which is more effective? Ultrastruct Pathol.
2020;44(2):193-202.

50. Mehdi SJ, Ahmad A, Irshad M, Manzoor N,
Rizvi MMA. Cytotoxic effect of carvacrol on human
cervical cancer cells. Biol Med. 2011;3(2):307-312.

51. Arunasree K. Anti-proliferative effects of
carvacrol on a human metastatic breast cancer cell
line, MDA-MB 231. Phytomedicine. 2010;17(8-
9):581-8.

52. Mohebbati R, Paseban M, Soukhtanloo M,
Jalili-Nik M, Shafei MN, Yazdi AJ, et al. Effects of
standardized Zataria multiflora extract and its major
ingredient,  carvacrol, on  adriamycin-induced
hepatotoxicity in rat. Biomed J. 2018;41(6):340-7.

Ve Ll VY o)les YA 055 15jl) igSiija gle alan

A%

QI)KAA9 (o> A_:Ao'\)

http://rims.iums.ac.ir



http://rjms.iums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22287043.1400.28.12.11.7
https://rjms.iums.ac.ir/article-1-6646-en.html
http://www.tcpdf.org

