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ABSTRACT

Background and aim: Angiogenesis is necessary for solid tumors to grow and metastasize
because it provides oxygen and nutrients for the tumors. Many drugs have been identified for
anti-angiogenic therapy, which is one of the most important drug mechanisms in cancer
treatment. Considering similar anti-tumor activity by a similar mechanism in a herbal
medicine, Astragalus hamosus (A. hamosus) we compared apoptotic and cytotoxic effects of
this herbal medicine on human umbilical vein endothelial cells (HUVECs) between a 3D
fibrin gel model and a 2D culture model.

Materials and Methods: A. hamosus extract was tested for its cytotoxicity on HUVECs
using MTT assay. Flow cytometry was used to examine apoptosis, cell cycle, and
proliferation. Also, by qPCR, we assessed the expression of genes related to apoptosis, such
as caspase-9, -8, -3, and Bcl-2.

Results: Angiogenic activities of HUVECs were significantly decreased after treatment with
ICso concentration of A. hamosus extract. Flow cytometry analysis revealed that cell cycle
arrest in GO/G1 phase in HUVECs in the 3D model higher than in 2D culture. Anti-
proliferation activity of the extract decreased the expression of Ki-67, especially in the 3D
culture. Also, after A. hamosus treatment, apoptosis level increased in the 3D culture model
compared to that in the 2D culture which was confirmed by flow cytometry and qPCR.
Conclusion: Based on our results, A. hamosus extract can be used to treat tumors by
inhibiting angiogenesis. Also, 3D fibrin gel can simulate anti-proliferative and anti-apoptotic
properties of tumors better than 2D culture.

Keywords: Astragalus hamosus, Angiogenesis, Apoptosis.
Received: Sep 22, 2023 Accepted: Nov 12, 2023

How to cite the article: Mozaffar Mahmoodi, Golara Nasiri. Comparison of the apoptotic and cytotoxic
effects of Astragalus hamosus in the two- and three-dimensional cultures of human umbilical vein endothelial

cells SIKU 2024;29(1):9-21.

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


mailto:m.mahmoodi@muk.ac.ir
http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

Q-PI/11Ce 0 Caiigian)l § 033)0)8 / 3 § Cayy 0)9d / olw)5 (b} eole slEkils (ale alas

§ G 99 G Juw 40 JwSLUSL b Astragalus hamosus o jlas SwwS gi gl 9 SuigaigtT O 3 duslio
el (B0 & 59 JLl gl Sl J gl (giars dw
" T 5 sogeme yitae

g COAFVAFFF L 2 il ((J g sty ) (O ol bt cOlins 87 (S sk ol8tils ¢ Sy 0l o (S (655050 gm 5 JoSsn (S 05,5 bkl )
S oY S YAFSOVYS 1Sl us” im.mahmoodi@muk.ac.ir (S S

VPP NS U Ol Gl Gk (S pe oKiils o (Si 5 p 5 slacs sl 5 poke el (53,8 Sk psle 5 TBL mkign 05, okl Y
NN

ol

23 g8 Gl s @MHE slsn 5 05eST 15 0l 3Y el Slayge s Aiy 5 Sllie sl 215655 AR § A
Lo Sl bagyls S (ol 5 Sl Ol Olays 53 osyls LSL“("‘“:';&‘ A ) S 2565, ws S aS
Astragalus ) el o515 oS 53 8 plie (udlSa b (sr50 5 A b (3 8 i s L bleds glubkis 4155,
Gldsle Gy 2 ol ) ST 5 S 5 gl Sl el odd olulis (A hamosus) (s lazs| el L hamosus
35m andllan cpl 53 (gm 53 S8 Jube b gl 53 (g 4 o b 5 Je &5 5 (HUVEC) Ot 36 55 JU 5
el 8 F )3 e

IB sy 3550 MTT IUT i eslized L HUVEC (55, » Jshe Canam Cod S S50 (g0 las (D N9 9 Slg0
Ol b s ile3T S oslinal b i it oslizel Jho 2S5 5 Jobo 4 2 G330 T (s Sl sl sl (25 8
A U5HIBC2 e 54 A O GlalalS Wl S5 6T L Ls e b0

55 Iy JialS glabesSe LB sb 4 oSsb gojlas IG5y Chle b jles 51 e HUVEC lad s L35 5 W claaidly
Al 8 gt (Gns 93 Jka 1 i (Sdws aw s 53 GO/GL 6 55 HUVEC )5 Jsho (a5 o oS 515 OLiS (5 20 g L 5l 5IUT
WS goslas bl 1 da mmeen 313 2l (guman SiEST 53 o guate |y KiB7 O colas S 35 A Clleb
5 Srnslagl Loy ol ) 58 Iy G151 G 5 LAST Jda b alie 53 man S5 e 3 ST sk
NERE PN

2SS s b ST 5 S Fale S Jlel L bl e S5 soslas mli el 106 5 Ao
Lo 5 S 5SS Ao Sleo ot L5 or b e U5 (men 35 oslital Hse g Oleys S (S9,e slad she
ST (5l (g 55 ST Lams S g 1y b yse s i T

JSISL s 00T 01565, el 1S ds” Dolads”

VECYIAYN: 5 VEYANAL ol aDal VF Y/8/¥Y s J 5


mailto:m.mahmoodi@muk.ac.ir
http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

1T V.. V.SV VY

s VEGF b, JuSLISL o odd o3ls 0L o gde &
o5 5 0S8 Lles Goss sldse Lus 1) Ang-1
2555 ke 5 4 1, (TSP-D) V- ksl sises 5
Q) das o ol 3l

w0l A5 Sloys o slag,ls Sl o & L5 ys L
Sl 63L5 W g ol 55 b glad sk
Sl bis e bl 5 b SLS 5 gl
)l 8.5 gl 0l 335 5 2o 51 5,5 sl
Sy G, i cesdll bl ol dalys
5 oses @3S, S s ilesls olis 1, LS
0.0 )NF) 545 Hlgs LT Jb gl | Jaw 5 ol o Sas
Sy @b ok Je ol
s Cimicifuga foetida  (Rehmannia glutinosa
oo (oW s 3L 51 Albatrellus  confluens
() Calods glalis

55 5 Ol Oleys 53 s po)ls OLS 5 5l eolaw
4 Ol ez OT 51 &S Llosgy J3a Gl Jobe o
Sllas (V) 35 o il (A, hamosus) Ssb
Sk olas SlaST ST e (S5dS,6
Ip OS5 S gysb 4 (OA) Lles S Wb 1y Sl
Sl s B ST AT Sl oT
4 ol e Sl ST Wl oLl s sl ég._.:il.w}z.}
S 25 s Gl 08) syl e chle
b Sl gladsle 25 Slge St J ke gojlas
V) Sl esls Ol ojlae oyl bl sy
S g oS al Gl eds Grie glads g
Tl s 55 Dy 52 1) G4ST Slad sk Sle g )8
S S 5l S a5 | ojlas ol & Sl 0313 OLES
Cilas ol 3T GadKsly 5 o 3 35 se o T
T b (V) 55 4SSl sk (sl s S
Gub » AL sls &5 wnls Ol 55 dalas Sl
beaS 5 0o 1) 0l Olys dw 1 Llg o oSl
Geios (g4 3 Olaien (YY) das il Sloys ek
LS o osliial (gday 4w CiST sladus 1 0581 O

400

) el Ol 53 e 5 65 e ool e 5SS Ol e
02 (S5 Sk 48 sazme BOb o gl ales 55 (Y
PN g S oS Bl a S5 Gl e 3L 5 nd sl
ol Glad gl o ol 5 s 0 ki 1) oIl (o sho
s el e e 03 or ) Wl sadsle
Lo 5y (0-F) spdipe ek Sy Zolg 53
A @35 G SIS g b 03 oot S sh
S8l (F) 2505 Olys @ by 55 5 SsueT ke
(V) Gl g G385l e S5 s, S5 (S50
Calisen sladnl b s 3k B (S5 bl
(A) 51 Sk 5 5 ge s diy Juls 5450

Sy ool Gl e 5 148 Slge el Glayge g s
M3 5 ap8e w23 G5, b Sl s B
Q) ol Gl Ohlew 53 Card ST Lol
G, sSh b dmas S0 55 Sldlas 1 (gl 09 0l
A Glls ) 1568 oS ylam 5 oS s 5
N )0) L p8 Sleabie 5 g0 ) 31 8l

Sls e 63415 &S (Paclitaxel, PTX) JuSTklSTy
L oyl Olse a sles S 55k 4 & el O e
55 0 o3litul @y O S ok sl Sless
oo ale Y oy A S s
S0l 5 LSl 3T Wil 5ol ety saol e
o5 8 @ JSLUS, 5,0 (Kaposi’s Sarcoma) w58
S5 4 sy SLSTE sl 5 sl Gl OLSTE (slag s
238 1y FDA adulb 5 eds b oL
Jaze ol o oy g5 Sl Ay 5 4 JuSTRAST
Jps 51 odns sldsly ) SS& o pm 5 0l
dghe & 0T V505,80 Gio5 cnlple ¢S oo Hlee
21 ad e 5 ods J g5, gladl S5 4 e
S rman (V) S (e e S 4l e
G S g wBl gy b oS, ws cJWe
53015 ¢SS 5 sl Sl 0 Jlas JUL 5l (slad she
STl 1y S e K 5 Sk & 2lee L5 8

eI Cuiligans)l 9 333)0)8 / @ 9 Cuwy )93 / HBws)S ¢ Sibjy @ole alSiliily ale alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

e 3N T O3l amylEs 1P

SEe) s mul S las 358 atle OT I Calibes
Ced b (Fis Aesd oy (U5 pdST 5 ey 2l
VNPP Dse 4 5 As s Lieberman-Bouchard
N S P ST ST RWRE

B Jokw s

¢SSL ) (HUVEC) oluil (B3G5 JUs 561 glad b
Lk (ol 5 (O] Ol ) O D sy sl (b
o M0 L ods 26 DMEM S lase 53 lad ke
(San) o g sl = b Y 5 (FBS) (558 oo
550 s lad s s o313 ciS” (Gibco &S5
5788 by XV IC gles) dho ST o sas Ll 5
Sy de ,a CiS Lases (i (6,10 (10 ldis 4 CO,
(S5 4 Oy Sl ke 5 ds a8 L S
A 0303 Sl o p3 A0 S gl

MTT 3067 31 oaliel b 1Csp (Srodald  puss

33 &Salr a s Jshe 00y Sl LHUVEC lad sk
skl i S g Ll esls S w47 gl
e KD esls LS Cele Y Ole 4 Jghe S
Soslas 510 pug/ml 5 YO AYD FYO clacble
9 0 /Y e/ clackle 5 (V) oSl
Bl 5 Lus 4 (YA) LSS, 5 +/\umol/ml
Ay Lk gy s (oS ylgn CUal2) ICsp (Selms (51
Al MTT Jglons b lad gl 595 mle el VY
Cools b Sliwd s Jous s +/0 mg/ml) L
A s 4 SSIFY OC s Celu ¥ e 4 5 ((PBS) (3L
S0l s Ol gladlws S n 95 mle S
S8 o e 9 LS > (Sigma-Aldrich) DMSO
EL340 Ol Cubs S 1 eslizel L OVe nm s
ICsp lackle b s o, Selul (BioTek, USA)
Al dewles

ol 50 Heey (2HETH Guw dw aomiw

3T
Lild 0 STy Gly d¢ SH o
S LT

3 dsbe = Jsbe (S35 58 Sl iSen ; Lil5 e
Ol s ) il plail (Jobe Zob m 5le — ke
Crdy LSl Olge 4 Ldis (YY) des
oslizul LESL I (gum 4w gladds sl (gl S g T
S 9 (b 3l gn ok sl I3 g5 ¢l sl L5 o0
ol podige dnaw Hgeg Glakse ) sbel Gl
b sdshe diy 5 21565, 148 Wlokds oslizul
b5 sl b ebe s SO Cule 505 ST oles
055 pd ((VF) S o oal 3 oy 5le 0953 55055 S,
325t Sk Ly 53 o Sl (Fp 055 05
3 Jske San 5 G g b 05 Sanil 3 1) Sl B
LS oo Wl oy 5 5 055 e el Gl e e
35 G il als s 4 b slad s (Y0)
ok o Sl T 5 (6 es S b g e 5L Sl
oslinal (o same Lams ) Olsie 4 los 28 5k
(Y9) L5 o

5035 gl pal Iy S oylze o(¥9) Lo L3 callis 5>
A5 1, 0T 1Cs cv,_;;&uubngéu,\;);A
Jie 85 5 0255 aslons 4t Ol o MCF-7 (slad sl
olas mg ol S il Gl ly Gmaw o s J
e 0933 MCF-7 (godss & 5SSl (Slads s jaul (535
5SS gmle S wdlas pl 3 S sl
2 2355 Sl 53 e KL seslae ST
A dglie JuSTISTL b 5 0ds gy p (St Jlo &
B9y 9 dlge

S0 o ylas dg

bk gdllis j3 ¢Sl (gojlas oL amiein 5 4y
oS S g oM gb 4 (YF) ol 0 03l Tl s
Lo 55 PMP-3610 &5 50 40 €55 psuslipp AS) &Sl
oola Ol (S psle oKl (g5ls s el A
5 A oesls Slule days Ve J b1 s (Gl odi esls
Sl 5 gl Odd ks S e el s @ 0 ylas
odd Sl (G03las s A 0313 15 D s STy o

CLELLE bt 55 O gl g Sy g0 @ 050 903 ST 3

a1 Cuiligans)) 9 0331018 / @ g Cumy )93 / HBws)S (3ib)y eole slEibily ole alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

W (530000 yohhe

sbeble L HUVEC bd o [l Cele VY 5l uw
SIS, 5 OFFY pgr/ml) ¢Sl golas 1G5
SosTrer (235 plo il # o 55 (/)Y pM/m)
b 4 s M 05 8 a5 b ok (Slad shor 2
S b (g LS 0315 Jlal odd ‘S”TC"’* Es
4 e 3 kB 03, 3,5 5w PBS 03,5 sd Cobls
B ods (1S Ve bl 0v el Ogys o &S5 Do
w badgle o o cpl 3l da 358 OLSS Il a5
Ovr pl 5o (s 5oy mlo Yoor TPM 5 4255 0 Soke
5 (+/y pg/ml) RNase A ;| 0+ pg s> PBS
Celo o Do (P ¢ +/+Y pg/ml )Propidium lodide
Sl a5 2 50l 4SS Y0 OC gl s (b s
FACS segmlugh Lug DNA (glgms i 3IUT
s (CyFlow SL, Partec, Germany) A% . Caliber
Lds ITM 5 S ¢GL GO Calizes slal s bad 4o
s ST 45 e de 2ol T (gaen

4 bdshe (ol VY 51 oJsbhe 225 sl 3IUT (ol
S dadlle 3L L YO °C gles s 4dss Ve Sk
anti- (5L 5T sl 5,0 PBS 5 bdshu s Ll
4 (BD Biosciences, USA) FITC L olis ,lsoLis Ki-67
FOC slos yo aids s Sde 4 5 Lkl 3 Gy Il
BLs a2 PBS Lol jlas (slad shos s . s 405K
ool iSTy oL 5T sldsSse b bl 5aubs sl
gl Cod

Gbdile Loy bl ¢l Vo uSST -PE LT
Colu VY Sl dm i a3 8 8 4 590 6T 56,3 HUVEC
soslas 1G5 laclle L HUVEC ladshe L
wPl 5V ST ols KaSTy  JuSlSL 5 eSSt
FoOode a5 s BLS| odd ails  HUVEC slad she
b gl s Liks (1585 (S50 )3 5 fuy )3 4dids
D3 g esulagl S Cow g ks awnd PBS

S5 eslimal b oodd S50l slad s uiluy gl s §

5 il SLS 5 L o(Y9) S (cols iz dlas s
S Gman Jbe K Cxle Gl 1y s slad)
Ol o gk 3l 4 655 Sl S s Slo s
S e Gl @ ar g b ees ST Sl | ai
I3 BB s Sbma o b J5 e &S5 Gl 5
Yooul M199 Jgowe Y Ml s 0550 ,08 & MY 5y
Y,:A..Lfﬂb pl c(f_vu AV M s\ UMD sy 5
Cale ¢l (FBS)YO pl 5 (7Y (wiv) CaCly) L) IS
Sl 6 @ 055k b Jloms clman b e
Sde a4y bglies 5 Ldd Lol el plo il Jame ciS
A4 SSIPYOC by s el

& 5l eslizul LHUVEC lad g 215655 slacJlas
4 (FBS L iy sla,y 586 A5l Lases) adgl i Lo
S e AP S ot plnil I S ol YF Ok
7V FBS + YL S & L DMEM) lS" i8S Laes o
05,8 e s &Ko () eSS ST +
S5 3 eslinal b &b mhaw I HUVEC (slad she
Sy Yoo pliwell) guman b J5 Jde Sl
55 Isdoma (Y % V22 cRIl/MI) o T (glad sk (&5l 45
Oppmilpm s S1N0e pl 5 438 515 JalS 28 Lo
S oSy S | s G S g i
b Bl Soppw 4 bikges coele YF 5l dn B30
VY Gl JeShlS, 5 oSS (golas IG5 e lals
b 635 Db A S bl sl el
Olympus BX61l o Sy S 51 eslizal L Js,0
s~ (Olympus Corporation, Japan) phase-contrast
dy S oSS Gogles I ey o)y S
s Ve 4l aw s bad ) sb aslejT 55 (S s
o5 DS S b Sele VY Sl dm b 4w 6505 2
ImageJ 1351 o5 Sl eslizal b adl ) slal Lds w5
s gy

3 Job #S (Jobs S5z S esilugh T
SyaeT

eI Cuiligans)l 9 333)0)8 / @ 9 Cuwy )93 / HBws)S ¢ Sibjy @ole alSiliily ale alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

e A3eNR T O3l anlEs 1€

S Sl ) Jsde 5 Ll LT (USA
el oleT ST 550 05 (eas0) 5w 5 (0150 5)
Ol gPCR (sla S sldws 5 loj aslip ¥ Jsd> o
a0 Sl edd anloe Gt pslas (gaen (sl ol
28 (Glawslan Ct 2g, 5 Liks 3Vl 5 B-globin o3 L
i o3liel 03 (oo Oly 5IUT 6l ¢

Skl sl WGT

5 Ll il fts ool a5 b abT gaen
mean + standard deviation (SD) <ojyse 4 Wesls
4 besls w5 03 g (ounp 3l ey il 315
Oga5T 3 e3lizal b (g5l (slaans e oS 5 s 5,
L Tukey's post hoc O 4s 3T ol ,en 4 ONe-way ANOVA

s il /0D (513 an el

(FACS Calibur, wus o, Sojlbl zegula o
L. 5 esls 5 ( Becton Dickinson, San Jose, CA
s 6T Flowdo 53l 5

390937 36T (519 (QPCR) mb by 36T
sinitiative ;4 6T W05 Ol b5, @2 GPCR GJLT
onls Jsle bie n 4 s plal executive
gl Al Glp ((Invitrogen, USA (Invitrogen, USA)
S oy SBUS S35 ok o3l> 2SS sl IRNA
s JuSLASL 5 &S5 (soslas ICs glacbile L
Fow 3l e eslazal elijle el ses 3b (il
First Strand .S" 3I e3lizal L (CDNA) oS DNA
A& sl LwS oL (Takara, Korea) cDNA Synthesis
oslazal b =3 J 287 05 Ol e 4 B-globin 3 Bcl-2 &
(e S (Takara, Korea) SYBR-Green ~.s5°
Applied Biosystems, ) StepOne Real-Time PCR

b by Sy onk oolatul sy yalp ) Jous

Gene Accession No. Primer sequence (5'2>3") | Size (bp) | Annealing(°C)
Cos | oo | —EOTIGASASCTICOACIACT | e |
Cos | wsonsmnsis | SAACASGSTCATCETCSCACA Ty |
s | sosares | SSARSCOAIEARISORCTCTSE |y |
BCL2 | NM_OOOG333 [—ecetaGansanaTcARaCAGAGRE | g
pomin | sooss | —E-SASCTIIOCCACACTeACTORS | |

Real-Time PCR sy Slboi- 2bd by .Y fous

Cycle Step Temperature(°C) Time(S) Cycles
Initial Denaturation 95 600 1
Denaturation phase 95 10 45

Annealing phase 60-65 60
Extension phase 72 20

a1 Cuiligans)) 9 0331018 / @ g Cumy )93 / HBws)S (3ib)y eole slEibily ole alas



http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

10 (530000 Johho

Bl G2M 5 S GLGO slajl) Jobo o~
) (85 Lzl 5 JuS IS, 5 ¢SCtL (g0 las s o
53 GO/GL 36 o 55 5 S &S5 o GO/GL 6 s
S 055 b amlie )3 dnan 5 Gday 53 Sa2S
53 p<e/ennY) 55 Iy palS s B Ol
2 SRl e JuSTRASTL 5 oSS golas anlie
D700 1) n 33 CiS 55 8 3 S 5 G2IM slasls
Sl PS5 56 g3 a3 KL eslas
33 2 Glp Pt/ Y) Gman 5 (S 56 s LSTRISTL

Ll (Gl g ja ysesle

S sk 59y &b Soslas Jokw Wi wo
HUVEC
Goslas b ods ;s HUVEC sladshe 35 Co

Lils Cou ICsp sacbhle j5 JuSkiSL 5 oSl
b s KIHB7 0Ly LT b (gt 5 Gutny 55 228
Ki-67 Ol cul o 0303 Ol F S 53 87 45,55 ken
LS 53 o s HUVEC o jles sladshe 5o
laaMa BB sb 4 J 28 05,8 b alie 3 (g
Lls mie Sb e, e (p<esin)) S8l el
(oo 53 o sk 2S5 A5 ol o) a8
L odd Ll HUVEC shdsle s Ki-67 ol
Goolas b ol g ladshe 4 s JuSTRISTL
S S Sl

HUVEC sl gk 33 35097 @I

Gosbas b oks Hls HUVEC slad e 54 5T Losls
V meSST =Pl LICs sl bale )5 SIS, 5 oSsb
Aol JAS 0s S s T el buy
SHnda 5 n 33 S5l S 0 s L S5 aT plaw
s oadsl SsueT YN MR S5 o 0T IS
5 adsl 5sueT LVAY) IVIM 5 (w56 55 o TIANA
CiS e 53 a5 .0 ) Lo g (a5 56 55 5T/ /40
Sl Bl g JuSTISL b Sl cgiman 5 i o
Slodiy Al 5 (<t /ren ) Gau T 5 dbNe LB
s S0y 5L amslie 3 (p</e o)) Il

oW
S9) JSllsl 9 XL (soslas 1G5 sbadake
HUVEC sl Jolo

Sl JoS IS 5 6L g0 )lae Chile (gSluatg sl
s (65,5 1Cs0 Hldas ¢ 2iw gla ioleT 3 eslizal
by b s 8 dwbw Cele VY Sde & HUVEC
Sl WIS 05 8 Olsea ekt sl ladhe o35
Sy S-S 5 SSL oslas ol ks Jbe g
S sowe BUl L ICs palie b s esls OLis s se
Ol (1 IS8 MTT s T Cows 4 MTT (glaesls
eSS 5 oSl ol ke 205 L 45T sl
4y LS g il HUVEC lad e gleodss
eSS 5 Kb o slas gl IG5 palie ) S
A3 g+ /NY pM/mI 5 O¥Y/V pgr/iml s 5 &

dof WS g SKSb Gojlas gl Huo S
& 2P

o J5 pw 65, HUVEC sladshe 0L I sy
5 S 005wl a g ey VY b bdsle
dols S5 1y (Kb os oS Wil ol gla s
5 b gojlas Lol &8 J= s (A-Y S2)
4 e okt led U8 0p 8 b anglie 3 SIS,
(C 3By S8 ws 5 e 4 S S5 s IDes|
b 5SSl 5 Sl o las IG5 slaclals
S Pt /e) gp<e/iY) lada>de LB Ol e 4 A )
53,57 Joo & Cailes (SIS, 5 Sl olas gl
Sl oojlas 4 Cow sp B S SIS
(D-Y &) als (p</+0)

HUVEC sl Jobw 18 Jokw 545 > s 36

5 Sl goslae SO S ey Gl
(P sy s b e 2S5, JuSTRISY
b oduan 5 i 93 ciS 3HUVEC lad e
b Il g4 o 53 Il 5 s HlesICop o lale
BYN PRSI C-A RRCH I CR  CO- V- [ P A W

jlé,ajsbd_,l.wwﬁjé}béb—ﬁ-éhjlész

eI Cuiligans)l 9 333)0)8 / @ 9 Cuwy )93 / HBws)S ¢ Sibjy @ole alSiliily ale alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

) A3oNe T Ol amylEs 1

3 Sl ity JuSTISTL b ods e 0 8 L alie
sylas 53 3550 Sladi§ M &S Wlesls Olid Slalllas
e SIS Glaw 5T (gonill glaodiS lgs STl
5368 230 ,5 C LS s WOT il e ply Jlis!
N ol S35 g cmoens LOT S oo Jlga ) 51S™
S5 e 3 ASE s il (Sl (sl e
2 Jie sy B W e s LS e S

L5 0 G2/M 5 GO/GL
Pty S S5 5 e Ol gioa KIBT 0L ¢ pimpas
IS Glaog S b auslin )3 (slaaw S gladsho o
LU mbks 5 siesmbosh ST il rals
5 ORI L SsaT oSl sojlae b Hles &S L S
Chnaw 5 G 93 doe 93 2 5o 1) Jobe Gle o
o a G e o 4l SaaT ol el
S Iy Gy ogda g3 Jde iy glab>Mae L6
oS gl fB )5k 4 (gdman Je 3 adsl 55z 5T
ny @_La‘..«.:s& A ) S G 53 Jue
Gl Ken Kb ojlas 55 s e Sladdsigds
S50 p JlEe S dlst OT G b 511 ol
sl (PA50 5 8 gt ile) V56 0S5 i (laes 5T
dlaébLA()}_,;:..ﬂJlfjﬁ:ﬂL;;lij:\M.U)JG\A(,.:J‘ST&:\
Lok 52 555 o s 555 920 slS 4 e Byl o7 S
Sles 15 CIP2 5 CIPL Wil PABO s (sbas 5755
b T ey Yozl Lo 530 by ¢S
OB AT sy LSS 04 b by &
wle Y36 oS GIgle lae 5T WH il adlons
UDP 5 S5, 0555 Gliwl; S 0,8
Jos lapsla 51 s (S Skl JsassS IS
53 b 3T ol ol 8 Hsb0les ol badd 5%
SNl g o sl b dEsl, Cods 250
o) g esdhe (b 03 gyl ade ok 5536 (S ,1s 5L
L3, T (58 08 Sl Ol e Lo 5396 51 5

Lo 3,15

Ol 38 sA X Gl ilulS) (i nT o) (ol s osdle
HUVEC slad sk 53 Bel-2 (5507 Ao s,
Ol &8 Wsls Ol (7 JS8) b s gl Lt )y
L oots s HUVEC Gladsle 53 Ll claos
soolas b oodd led gladshe 4 o JuSTLASY
Gl b6 b 4 cdm 53 CiS Jbe s oSS
Sl i 4 PSee) g ) /oY) sy ghs
BY RPYRTNCS -V o T\ P N PV I g
35 S aglia 3 Slma SIS s sl LG
45 ¥iLulS o) Ol Oljee ckizils Ols 2131 gda
S5 e JeS IS Lo Hleg HUVEC slad sk s

o

5 O3S oS Cl Gladl b oy e S SO PIES
5 S r o2l s s Gladle sl p 1y BT e ol
Wl Ol b i 5 Shobte QW 5o 1) cage 2B
5 Somal S L oadlas ol 5 (A) AS s
b 05 de 3 1y SKSL ol S gl
awlie JuSTIST S L1, OT 5 es S LT guman
5 &b goslas 1Csp slajss pshite ar 4 0238
A P 8 e s A e JSTRIST
ICso slaclale ;3 HUVEC (sladshe 55 0T 5 Joko
L andllas

b U503 $K5 L so)las LHUVEC lad g las
ks 5 e bl JaSTL S8 4 e St
4ok Hlad U5 0 S L amlie 53 bl & )5k
$FbS A dsb 5 S Ollil B g5 L6 b
Sl goylae 45 Wsls oli Eb el o il
A e gy B b ) sk S5 il g
ok ST OS e Gdmae 5 G 5 Jbe 5o
Lodd Hles slaeg S 4 220 G2IM 43S 5 1S GO/GL
Je (35 05 8 4 i JuSISTY 5 &K (50 5Lae
23 GO/GL sy g5, labe=a Jl8 51 (gbman (o pud
33 &Kt oyl L oods les HUVEC (slad sk

a1 Cuiligans)) 9 0331018 / @ g Cumy )93 / HBws)S (3ib)y eole slEibily ole alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

V530000 )oho

Sl y JSEIY S5 0T 5 S 5l
S o e |y Gl ol 53

Sl oS S goybys 0pSt ibsee Silalae
b4 Kb oslas (g b s Sl skiplnl
Olys sl 0T sldlis 5 OluwsT ST ol
(¥ Sl o g Ol & anly lagsle
St b gl as s aR b jT Sldlls 1 5,
5 obal (FF) Wlekiluy DU 4 sl UL 65 1y
PR TS SIS PRC G TP PO
e Ololoss 53 15 355 il oo gy (n) 457 s ST p3ed
3ol (00) s S5 Lo gze b Cads 55,7 L
Calizee LS 5 o8 Wilesls Ol ot (6 K2 oladllae
b Sl Ll SKEL gojlas 53 5 g
23 I o s A Tl Ll H M 5 L il
RVER AT plal O, 5 Tian Lo 5 o7 (glanlllas
Gls b ige 5,y 1) ¢SEb glads Sl b S
s Goses b S Sl s oy H22 sy
SUVS V-V WY BEPRRRSVIN g [E9 B PV L W
b (655 amlolsoT (ol Sl 51 aS bl ys 5 L5 S
Cib Gl H22 s il laise 5o esed s
astragaloside 1V 457 ol o3y Olis Sladss .(VF)
Ol 5 593 & wly S5 4 1) Vav3.l Ol Wi
sladsle 53 ol Ol 4 Vavdl o das s
R e L o el SRl
Ceemen Olaass (V9) Sl Las 0 O e ol s i
wals Culie Llg o astragaloside 11« wlasl s
4l 2 (S5 B el | Gl lad b
AV wsl asls 1) A8 Ob,w Slys ged Oloys
Sl s oS Lol ol o glaesls
I, K562 myelogenous .S 5 glad s i85 LSl 5 oo
OA) A5l

Sl s Glagls 1 ol Coew Sl ax S
Jelse O b G585 Lol g b WIS
Ghols SLS 5 il 1568 abuly Cnl (San (g3unte

538 5 A X Ll 6laos ol GPCR LT Ll
L Kl goslas b oods s HUVEC slad sha
Sl S g il slad b 51 fie SIS,
CiS Jde 53 AGLwlS  JuSTISL L oSl (gojlas L
dr S8l Al (sday 53 St ke S i (Sl
Oly (28l Sl (maw S8 Jue 53 Bel-2 0Ly o

55 aeMe b Jles 05 8 3 8 (sl 0T
Cales Slalsl oo ) YL 4oy oS Loy mal Ol
Sdargs S8 Cusgdoms o Sedes 358 0 Jols
shye Jisl Lad 35 5 oble el Cel & Cul
JFIs s Sosen adle LS ioan 58
sa¥ b bdshe op 5 a¥ blolpde 5 Ci5 S0
Sl Gns 5 28 SIS slays s K05 51 Koo
A DL S L il sb 4 Jshe 550 4
sk B EASG L lad gl DL (sekas 55 228 )
5 85 Dy s 4 (Bl Obe wle S bl
pel w5k 4 5 (BL sl s LS, ey
5 o35 g, Gilead 5 AL Gl 5,8
sl sbad e gl p Ccwls Gdman Cuyls Cxle
olital il G 5 b Gljed I Calt
Pk Sleo e I3 4 by Ol () 03 & 55
ol b (SAlS Glas )8 (hls o e el 5 s
5 Sose a0 0T 5l eslizal 0T &g o 2éw bl tos g
S ol sl Gl 5SS e (YY)
035 §5 % 0T Mg o8 Sl elor slaj 5055 51 ()b
ol i s (Ko 0T 6,8 S i o
Gladlys 5o ol g adse & 1 OT byses 53 o b
sldte Cole Gl gl asle 5 (F2) Ol e wo
V) sns Laoa sy Siluand 6l dB s 5 Stnsam
shadl Gb .Sl 03 5 has () Ss,e sl L
Sbod) Gy Gdmaw s JS (Ges ol
oli) lad sho slus 5 Lidw 35 |y HUVEC (slad sl

Uil bl s s pdolabl (Y S8) das il

eI Cuiligans)l 9 333)0)8 / @ 9 Cuwy )93 / HBws)S ¢ Sibjy @ole alSiliily ale alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

) A3 T Ol amylEs 1A

lad e sli glabde BB ) sb 4 ¢Sl S50
S8l s lBe 53 (Shmaw (g b J5 s 5 1, HUVEC
Sismal Sl godias OliS 5 sl alS gue o
I s 2y SSEL oslas 53 Ay el SLS S
313 Ol (gdmaw 5 (gdns 95 CiS e 95 a5 LS
s 03 1y g g nT SIS ESKEL golas oS
b 31 ol (LS ) ol 5 8 S a4 5 T Sl
ol e 4 g Jedie Gdw dw pyed JS o ok
L HUVEC glad e 25 lalimdle 6 b 4 o las
Gbny 33 LS Jda b anslie 53 Gudman SAST Lo o
S LI oy 1y dmde l s ke H g sl malS
ol o oS Al oSl gojlas Jole S5 A4S
SosinT 3 oS gl S D il
2 e sz g 55, 0T JI 5 KL o )las
35 S8 L anlie )3 5 A odalin F by & 0 ymd
Olge 4 Sy o ,od J5 e 5o Al eals OLES (gdw
adlas 53 oasls el Gl cmle Cawls &S
S eslaal &8 sl Ol b gesls oy L8 4 Ol w
Sudsbe 1255 51 6,8 g bl (S ALS (65,5
Sl 035 Jb 5 Jobe g BBy (S0
il St 31 o568, 51 6,8 s 5o S5 aT Calises
5 St golas 1568 s S 4 i a L
sl 355 SN ey Yok 25 5 Gln
A Olid (Groen M pale Sy SISl

sl 6350 OT Sz 55 A Joily e (51

SIS 98 g K
08 (S pske ol pinpsy Sislae S Ot
B U L G adlas pmes S . S
e sk o&ls s IR.-TUMS.VCR.REC.1397.980

el oy 4 08 S

Lls 35 idu il oS 4 2158 s Lol
@lord LSS (ke Sl b slaejlas (Y0)
G s 5 L)l3 glles D131 ST Wlod JSC85 Jlab
N PG SR YIRS a5 53 S 1y g3dne
Sl 0313 Olts Slagios . (FF F¥B) dias o )l 5 36 Cow
2 Gap S8 5 S S b e AE Sl
e 5 b D3 g Gledas o Gl s e
B L s SlS 5L (MO ey BB Sl
55 LT i & (V) dzes 45l LS glacd sl
A s Sl L oS, Gl ol ol
laod D6 (FA) ol ok y ST 4 JU 581 (sla )yl
ok a Bk OS5 e S S5 e«
Db o 3L e I T Calibs (gl 68 )3 03 28
b Dl L buwsgal oefus Sk ()
5 2SS 6 e s L3 el sl ST
aadllan 3 )50 0328 55k 4 S5l (ls sk 2 lga
b Sy ydn oylas (Fr ¥V Col @ F 15
5 S 1 sl Sl Sl (gl gl el
Lol s a4 by cul Sae LOT 156500
Sl oedle il 0k Lo LT glacd pke
2 ARaliT Lls 53 ojlae ol 5l oodd odaliv
e Sl Sl oY S by 0 85 S lie
55 plamil (6 iy Dlide Oy 15 53 S ge slacbile
ST (s 4w (b U5 de e @l B e
SaS Sk DI w5 e ol 4 ARaLT
5 s Ol S sk w l (S0s0s Ll y Al

b b 8 odsb WL Sl Joe 6 s i b))

S5 domid
IS 6l 21368 50 Caanl 5550 53 addllas ol 5
Iy ¢Sl (go,las Ao waS S Ol 25,0y
0235 eon Fsp 4SS s HUVEC 155 o,
il 5 lin Sl Jams 525 K Olgie 4 o b IS

Soslas b 55 | <Kl o las 5 5T 5 Shes

a1 Cuiligans)) 9 0331018 / @ g Cumy )93 / HBws)S (3ib)y eole slEibily ole alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

19 (530080 Joho

&b
1.Abbastabar H, Hamidifard P, Roustazadeh A, Mousavi SH, Mohseni S, Sepandi M, et al.
Relationships between breast cancer and common non-communicable disease risk factors: An
ecological study. Asian Pacific Journal of Cancer Prevention. 2013;14(9):5123-5.
2.Ginsburg O, Bray F, Coleman MP, Vanderpuye V, Eniu A, Kotha SR, et al. The global burden of
women’s cancers: a grand challenge in global health. The Lancet. 2017;389(10071):847-60.
3.Montazeri A, Vahdaninia M, Harirchi I, Harirchi AM, Sajadian A, Khaleghi F, et al. Breast cancer in
Iran: need for greater women awareness of warning signs and effective screening methods. Asia
Pacific family medicine. 2008;7(1):1-7.
4.Pollard JW. Trophic macrophages in development and disease. Nature reviews immunology.
2009;9(4):259-70.
5.Menbari MN, Rahimi K, Ahmadi A, Mohammadi-Yeganeh S, Elyasi A, Darvishi N, et al.
miR-483-3p suppresses the proliferation and progression of human triple negative breast cancer cells
by targeting the HDAC8> oncogene. Journal of cellular physiology. 2020;235(3):2631-42.
6.Quail DF, Joyce JA. Microenvironmental regulation of tumor progression and metastasis. Nature
medicine. 2013;19(11):1423-37.
7.Mahmoodi M, Ferdowsi S, Ebrahimi-Barough S, Kamian S, Ai J. Tissue engineering applications in
breast cancer. Journal of Medical Engineering & Technology. 2020;44(4):162-8.
8.Wei C, Yang C, Wang S, Shi D, Zhang C, Lin X, et al. Crosstalk between cancer cells and tumor
associated macrophages is required for mesenchymal circulating tumor cell-mediated colorectal cancer
metastasis. Molecular cancer. 2019;18(1):1-23.
9.Plesca-Manea L, Parvu AE, Parvu M, Taa’mas M, Buia R, Puia M. et al. Effects of Melilotus
officinalis on acute inflammation. Phytotherapy research. 2002;16(4):316-9.
10.Braga PC, Dal Sasso M, Culici M, Spallino A, Falchi M, Bertelli A, et al. Antioxidant activity of
Calendula officinalis extract: inhibitory effects on chemiluminescence of human neutrophil bursts and
electron paramagnetic resonance spectroscopy. Pharmacology. 2009;83(6):348-55.
11.Narimani R, Tarakemeh A, Moghaddam M, Mahmoodi Sourestani M. Phytochemical variation
within aerial parts of ferula cupularis populations, an endangered medicinal plant from Iran. Chemistry
& Biodiversity. 2021;18(12):e2100551.
12.Bocci G, Di Paolo A, Danesi R. The pharmacological bases of the antiangiogenic activity of
paclitaxel. Angiogenesis. 2013;16:481-92.
13.Greenwell M, Rahman P. Medicinal plants: their use in anticancer treatment. International journal
of pharmaceutical sciences and research. 2015;6(10):4103.
14.Tian Q-E, Yan M, Cai H-L, Tan Q-Y, Zhang W-Y. Astragalus polysaccharides can regulate
cytokine and P-glycoprotein expression in H22 tumor-bearing mice. World Journal of
Gastroenterology: WIJG. 2012;18(47):7079.
15.Ansari G, Delbari A, Karimi M, Akbari Kamrani AA, Abolfathi Momtaz Y, Sahaf R. et al. The
effect of Melilotous Officinalis oil on the physical function of older adults with mild to moderate knee
osteoarthritis: A double-blind randomized controlled trial. Iranian Journal of Ageing. 2019;14(2):132-
43.
16.Qi H, Wei L, Han Y, Zhang Q, Lau AS-Y, Rong J. et al. Proteomic characterization of the cellular
response to chemopreventive triterpenoid astragaloside 1V in human hepatocellular carcinoma cell line
HepG2. International journal of oncology. 2010;36(3):725-35.
17.Huang C, Xu D, Xia Q, Wang P, Rong C, Su Y. et al. Reversal of P-glycoprotein-mediated
multidrug resistance of human hepatic cancer cells by Astragaloside II. Journal of Pharmacy and
Pharmacology. 2012;64(12):1741-50.
18.Zhang D, Zhuang Y, Pan J, Wang H, Li H, Yu Y, et al. Investigation of effects and mechanisms of
total flavonoids of Astragalus and calycosin on human erythroleukemia cells. Oxidative medicine and
cellular longevity. 2012;2012:1-5.
19.Umer KH, Zeenat F, Ahmad W, Vakil A. Therapeutics, phytochemistry and pharmacology of
Iklilul Malik (Astragalus hamosus Linn): A natural Unani Remedy. International Journal of Herbal
Medicine .2017; 5(5): 01-05

eI Cuiligans)l 9 333)0)8 / @ 9 Cuwy )93 / HBws)S ¢ Sibjy @ole alSiliily ale alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

) 30T T Ol amylEs Vo

20.Krasteva I, Momekov G, Zdraveva P, Konstantinov S, Nikolov S. Antiproliferative effects of a
flavonoid and saponins from Astragalus hamosus against human tumor cell lines. Pharmacognosy
Magazine. 2008;4(16):269-72.

21.Saleem S, Shaharyar MA, Khusroo MJ, Ahmad P, Rahman RU, Ahmad K, et al. Anticancer
potential of rhamnocitrin  4'-p-d-galactopyranoside  against  N-diethylnitrosamine-induced
hepatocellular carcinoma in rats. Molecular and cellular biochemistry. 2013;384:147-53.
22.McCulloch M, See C, Shu X-j, Broffman M, Kramer A, Fan W-y, et al. Astragalus-based Chinese
herbs and platinum-based chemotherapy for advanced non—small-cell lung cancer: meta-analysis of
randomized trials. Journal of Clinical Oncology. 2006;24(3):419-30.

23.Song M, Yin Y, Zhang J, Zhang B, Bian Z, Quan C, et al. MiR-139-5p inhibits migration and
invasion of colorectal cancer by downregulating AMFR and NOTCH1. Protein & cell.
2014;5(11):851-61.

24.Chen W, Yuan Y, Li C, Mao H, Liu B, Jiang X. et al. Modulating tumor extracellular matrix by
simultaneous inhibition of two cancer cell receptors. Advanced Materials. 2022;34(10):2109376.
25.MOSESSON MW. Fibrinogen and fibrin structure and functions. Journal of thrombosis and
haemostasis. 2005;3(8):1894-904.

26.Mahmoodi M, Ebrahimi—Barough S, Kamian S, Azami M, Mehri M, Abdi M, et al. Fabrication and
characterization of a three-dimensional fibrin gel model to evaluate anti-proliferative effects of
Astragalus hamosus plant extract on breast cancer cells. Asian Pacific journal of cancer prevention:
APJCP. 2022;23(2):731.

27.Csupor-Loffler B, Hajdu Z, Zupké |, Réthy B, Falkay G, Forgo P, et al. Antiproliferative effect of
flavonoids and sesquiterpenoids from Achillea millefolium sl on cultured human tumour cell lines.
Phytotherapy Research: An International Journal Devoted to Pharmacological and Toxicological
Evaluation of Natural Product Derivatives. 2009;23(5):672-6.

28.Zuo K, Zhang X, Zou J, Li D, Lv Z. Establishment of a paclitaxel resistant human breast cancer
cell strain (MCF-7/Taxol) and intracellular paclitaxel binding protein analysis. Journal of International
Medical Research. 2010;38(4):1428-35.

29.Duval K, Grover H, Han L-H, Mou Y, Pegoraro AF, Fredberg J, et al. Modeling physiological
events in 2D vs. 3D cell culture. Physiology. 2017;32(4):266-77.

30.Seo J, Do Yoo J, Kim M, Shim G, Oh Y-K, Park R-W, et al. Fibrinolytic nanocages dissolve clots
in the tumor microenvironment, improving the distribution and therapeutic efficacy of anticancer
drugs. Experimental & Molecular Medicine. 2021;53(10):1592-601.

31.Kniebs C, Luengen AE, Guenther D, Cornelissen CG, Schmitz-Rode T, Jockenhoevel S, et al.
Establishment of a pre-vascularized 3D lung cancer model in fibrin gel—influence of hypoxia and
cancer-specific therapeutics. Frontiers in bioengineering and biotechnology. 2021;9:1-11.

32.Campisi M, Shin Y, Osaki T, Hajal C, Chiono V, Kamm RD. 3D self-organized microvascular
model of the human blood-brain barrier with endothelial cells, pericytes and astrocytes. Biomaterials.
2018;180:117-29.

33.Pourmorad F, Hosseinimehr S, Shahabimajd N. Antioxidant activity, phenol and flavonoid contents
of some selected Iranian medicinal plants. African journal of biotechnology. 2006;5(11): 1142-1145.
34.Shojaii A, Motaghinejad M, Norouzi S, Motevalian M. Evaluation of anti-inflammatory and
analgesic activity of the extract and fractions of Astragalus hamosus in animal models. Iranian journal
of pharmaceutical research: IJPR. 2015;14(1):263.

35.Yance Jr DR, Sagar SM. Targeting angiogenesis with integrative cancer therapies. Integrative
cancer therapies. 2006;5(1):9-29.

36.Hoseinkhani Z, Norooznezhad F, Rastegari-Pouyani M, Mansouri K. Medicinal plants extracts with
antiangiogenic activity: where is the link? Advanced Pharmaceutical Bulletin. 2020;10(3):370.
37.Subbaraj GK, Kumar YS, Kulanthaivel L. Antiangiogenic role of natural flavonoids and their
molecular mechanism: an update. The Egyptian Journal of Internal Medicine. 2021;33(1):1-10.
38.Gacche R. Compensatory angiogenesis and tumor refractoriness. Oncogenesis. 2015;4(6):1-8.

39.Li X, Qu L, Dong Y, Han L, Liu E, Fang S, et al. A review of recent research progress on the
astragalus genus. Molecules. 2014;19(11):18850-80.

1€ Cuiigasn)l § (333)9)8 / W § Cany 2)93 / olw)S (Sb)y eole 2lAls (alc alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html

[ Downloaded from sku.muk.ac.ir on 2026-07-01 ]

[ DOI: 10.61186/5ku.29.1.9]

Pl 530000 Joho

40.Khater M, Greco F, Osborn HM. Antiangiogenic activity of flavonoids: a systematic review and
meta-analysis. Molecules. 2020;25(20):4712.

eI Cuiligans)l 9 333)0)8 / @ 9 Cuwy )93 / HBws)S ¢ Sibjy @ole alSiliily ale alas


http://dx.doi.org/10.61186/sjku.29.1.9
http://sjku.muk.ac.ir/article-1-8115-en.html
http://www.tcpdf.org

