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ABSTRACT

Background and Aims: Cancer, which is characterized by irregular cell metabolism and the development of
metastasis risk, is still a significant risk and life-threatening. Although there are several unique advantages
for cancer treatment, some problems, such as poor drug targeting efficacy, increased tumor hypoxia, severe
coronary syndromes, excessive ventricular conduction, and drug-induced drug resistance, have emerged in
recent years. Chemotherapy and increased risk of tumor metastasis have limited their potential clinical use.

Materials and Methods: In this experimental study, a total of 36 embryonic eggs were randomly selected.
Then, four treatments, including control, 40, 80, and 120 pg/ml hydroalcoholic extract of Berberis vulgaris
(B. vulgaris) fruit, and nine replications were tested. On the thi™ day of incubation, the eggs were exposed to
an open window, and on the eigh" day, the experimental groups were treated with 40, 80 and 120 pg/ml
alcoholic extract of B. vulgaris fruit, which was collected from Qaen city in South Khorasan Province, Iran.
On the 12" day, the chorioallantoic membrane of all samples was photographed using a photo
stereomicroscope, the numbers/diameters of vascular branches were measured using the Image J software
(1.46r), and the resulting data were analyzed using the SPSS software (version 22) and the least significant
difference (LSD) test (P<0.01)

Results: The mean number of vessels in the experimental groups was equal to (6.23+0.81) and (22.89+0.81),
which indicated a significant dose-dependent reduction compared to the mean number of vessels measured in
the control group (15.73+0.29) and (53.87+2.07) (P=0.003).

Conclusion: The use of the hydroalcoholic extract of B. vulgaris in three doses of 40, 80, and 120 pg/ml can
reduce the number of branches and the diameter of vessels in the chorioallantoic membrane of chicken
embryos, which indicates the process of angiogenesis inhibition.

Keywords: Angiogenesis, Berberis vulgaris, Chorioallantoic membrane, Hydroalcoholic extract

Citation: Gholasimod Sh, Roygari F, Ghaleh Golab N. [Effect of hydroalcoholic extract of Berberis vulgaris
L. fruit on the amount of angiogenesis in the chorioallantoic membrane of chicken embryos]. J Birjand Univ
Med Sci. 2024; 31(1): 68-78. [Persian]

DOI 10.61186/JBUMS.31.1.68

Received: January 9, 2024 Accepted: May 9, 2024

! Master’s Student in Biotechnology, Faculty of Natural Sciences and Environment, University of Birjand, Birjand, Iran

2 Department of Watershed and Pasture Management, Faculty of Natural Sciences and Environment, University of Birjand, Birjand,
Iran

3 Razi Vaccine and Serum Production, Shiraz, Iran

*Corresponding author: Department of Watershed and Pasture Management, Faculty of Natural Sciences and Environment,
University of Birjand, Birjand, Iran E-mail: sgholasimod@birjand.ac.ir

68


http://dx.doi.org/10.61186/JBUMS.31.1.68
http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

9 R ol Al

S gii¥199 595 08 9 38 I35y 5130 9 Berberis vulgaris L. o g A1 youd 0 las wili
Erom2
3 QW&;&B‘*T 65.0‘5-434541&3“ SNy by

o>

%
oIS 5 Sy Jab Sy olized Syde patuda nbia b dugt 5 S b s b oS oy 28D 5 die;
Wil (Mo 3] slalo p3 )l 329 lbjw oy slp 38 4 paie Coje (piizr 42Tl Gl (S5 Sl
29> Suogliie >l Gy (b Colin (5395 Wb (slap)ri geg (S g (Il gyl (6pS e s (i )
ol 03,5 39450 b 53 1y byl 0l odlatul <9095 jlimlie Jad ul38l g Sloyd Lewd (glagyls 5l 5L

sl e 5 Bas Cbl Bolal Ojgods Hon Ee 955 23 YF Sliwd c0yo5 ddllas opl p> galiod Wiy,
95 2 OseslisSl pos oy 0 BT 3 (haloil 3yge 1S5 A g S5 ogee (ISUlgum olas o e 5 VY- pg/m
28535 e 3,5 Syl aen () g plulp il ) &S S5 om0l b ot o g 5k (g0 oy TG pep5S
L 3gye wblatil Jlad g 2bias b (513 p S oS Suag siulgid SaS 4 T L0 plad S355Y15)65 032 1 w2315 o)
LSD 9051 4 (VY aeud) SPSS sele 5 51 oslizal b uols (glmodls 5 (5505l (146r asews) IMage J ,ljslp 5 <SS
(P<eloy) was oo

L duoldo )0 aS 09y (YY/ARE/AY) o (FIVYENY) Gliee 0 i a4y (055 (sloog)S 50 (5gye ylab g dlawd (.S0le sldadl
Knly Sygo 4 (OY/YEAY/-Y) 5 (VOIVYE-/YA) lise 4 i 4 dald 09,5 13 odid (5,S0jlbl Bgype Hlad g ol 1Ske
(P=eleo¥) oy slis gyl ime ialS 590 4

iy ialS s Llg o S y; 0lS ogme (ASlg ) oylac I odlaiwl Gimgh cpl )0 ol plul Glalllas gubo 26 a8 A
ool 135 e al B oaimd Ui pal cpl 45 9 dnge i SS9V 190505 035 13 Goye Hhad g bladis]

Sy 0 las S35V 1525 030 K5 23S 155 SWaojly

FAVA ()P E P iz (S pole olSils ol dloxe

VECW/ /P iy VECP/) /19 sl s

Oyl i3y iz oy oK1 o e 5 o ol 0SS e (55 giSgm iy ) (sli) S (sl
Ol iy iy oKD e Lo 5 onebs i oASLEIS ecg 5l 5 giye 09)5 |

Ol Sl Slysd (53] (3l pyo g STy dumsgo A5 e
S oaily o s . ae R T P PGt . .k
Oyl iz o iy oK1 (i j basns 5 ribo @l 00D ¢g )b 5u50] g @ye 09,5 .Jw B

Sobpul 5 8550 09,8~ Lo 5 (anbs qolie 1Sl — i o oKl — i s pad 1 w0
sgholasimod@birjand.aci.ir: syl cow SNOVOFYY- ¥ ¢ il

54


http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

O 9 (5)89) 4 & po (puizr SS9Vlga 95 83 3 13 213, Oljwe » Berberis vulgaris L. sgee JSlg 302 5 )lac 256 )

LISy gl VEGFA (1+) cul VEGFRL 4 cuus
@5 2be VEGFR2 (il 2jb 3l Bsae 1y (5 0950
5 9> G905 a0 ) VEGF je i85 (o g )55 5
SilliSa 03,5 L VEGFA S5 i by ol (gqlas
i Ay 3) gl iuir Sye 4 2o VEGFR2 (Lol
B3y 2y 5 o JolS Ly opolows L oS 39500 (E9
Sy b5 Jio Mg as > 03 ene Lids VEGF (V) ool ol ponn
ol Bl > w30 ) ol 3 (Sl Slss ll 5 (WY)
ey > 5 b 5 Jy dn il ol 53 U S
B Sl 2lS) Ol S Ol 8)b 1) cuslie Jalse
On Pl dawly boas cudl 0 gideid 0 (gyepe
» 9 .).))f‘_;c r@;.la.u u.’l)j) odisS )Lg(o 9 ousS <l dl.b)}»flﬁ
Flagslon (S 5o Sl 4w 390 O 5 S o) o5 (y50
(VY) 298 0 wal )3 y9095 jliwlio 9 45 alox
5 3y ulp wre 2wl o (NV) gl Y sSslgsts
oo adllas cpiis g e odlitl ypeq5 (sl Jske I Sgilio
a5 03l 4 olay9eg5 15y (sl ypmel sz Y sSslgsts 45 ool
ey Cuibge (VY) Casl (65900 ol oo V-1 51 e o]
vaseis oloj pd gloyw Al ye g plbpw g9 & S, A2
S ws gl ying Sleys Sl ldlles I Sy )l (S
d9>g90 ‘_5,\.59“&]] u.f)S Prr .(\\c) Liloals uLw) .)9“:& puf).:
9 03905 S5l Boye ldl Liw JI Sy ogee o)las
L5l g Wil (0 F g VoSl 5 LSy ngllie oSl
VB sl a8y 5556 pla 5l g canl 3 L ) 215
bl e Gkl przens S e S5l VEGF
JUbgsl ool 55 S0 o5 sl S Sl gl pgines)

° Neovascularization
10 vascular endothelial Growth factor (VEGF)
1 Human Vein Endothelial Cells (HUVEC)

.

dod\0
bl iy (Bgpe aSud 5l (VLS5 3 e b,
alodske o 3 & cal gunlp Qidsuly V) 25
pUY casdlig T a8 JLbgnl (sla Joloo slavjls st 51 JLbig
255 Mg 3T 4T3 ol (b 5 (V) W25 e St i
iglei e dbml 1) (S adgl slajlisls g OS] o b g sl e
G S sl b s sl Sy &d 65U )
388 oS e oSy Sisle b (Bgpe «s ® L3S,
P ot G (995 S (V) M (g5 wlond Sbl S
S Cul Jlo 53 ol (F) 815 s 5 d9mt 9 (0 48 otz M)
9 le3S JSew (b b g cunl dgace DS, ol
255 0 bl 035 e b e (Sl serey sl b
(Bl oSl (IS, (Sidnid SbS e ke
oSl 5l Sy o]y oegMe 5 as Cldl 5 (uSpe
el GboSge Sy a8 HeSk L)) ol
Moo b g S5 |y 23S LSS 8 g oty sl JsS)ge
THIF was Jlé oS) G Jolgs onl plod o 511(0) 25
P a9 @ JWbsdl ise o VEGFA
b 4 Sl sbyygagi I o)k 53 1) conl (23S, w3
gas b L VEGF wdlgls «llaibiuy ) (F) 3580 0l
,VEGFD ,VEGFC \VEGFB ,VEGFA : Luls & ol
(A Y) 15b e (PGF) i 15, 9516 VEGFF VEGFE
S e e¥yS 4w & VEGE odlgls gl
Sligsen ©ys0n (VEGFR3 , VEGFR2 'WEGFRI)
sl sk > baas VEGFR? 3 VEGFR! (1) S50 Juaio
Cusl Jbo >l eigd o ol N(ESC) (Fgpe JUbonl ook
VEGFR2 395+ ol sl GWEC ,» VEGFR3

YL IS (g cldled g e (ol3S) Hiw el )b

! Vasculogenesis

2 Angioblast

3 Angiogenesis

4 Hypoxia-inducible factors (HIFs)

® Vascular endothelial growth factor (VEGF)

® Placental Growth Factor (PGF)

" Receptors for vascular endothelial growth factor (VEGFR)
8 Endothelial stem cells (ESCs)

70


http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

1V les o) oylois ) 090

ST W S d

iz (S jy pale 8D sole dlmo

Oy b diges el Cundts ojlac I Ssly) kil coles ) g

(V) 2355 6)SS Jlose oy Ginlesl plosl

HPLC dlowg 42 (L8 by OS5 (5 5lwlaa
Shimadzu RID- Js HPLC ofiws jl cus op) po
oge Jpbl o)las asIIl wluS 5 ool jglaie 4 10A
RIU O Juso 955 a4 gl yseinl o oalitel s); olS
plosl celw ¥ de 4 YF NM zgo Jobo ) Ay s higher
P eyl b anlS Job iy VY polul gl o an)S
G905 5| e WIS 5 48 g T ol gt 31 JSLe
3 oy AT adds OIYY los 45 g 35,5 glyscal 3wkl
4 SB)j olS ogee I gV (o) 4 odd gl ojlas

() JS5) del o

ool Sidyj ogee JSlgyaun oylac ) sass cpl j0 (VO)
Q] S sl oy pp .&,59.“3)1 by szt (lise 4 a5 00,8

D5 LB ey 2y90 Epe dgr Cpir > 23S, 9y

G (#9)

S50 las
YAV« pos)bym o)l L Berberis vulgaris L. olS s5.
slo bl y3 0dd (¢ 5laes Berberidaceae odlgls ;1 clases
09 39> S () o) g pluly Sl dilate ]
Pl e Ve ol g oad Sds (S mdlgn b iy
T+ Jobl b yeYeS g cebo VY Gie a4 ond Sis
olis olien 4 LS ojlas ool ol Jebre .3 azslis
&gy 5> odel Cawddy o)lias iy ot 4 ol JSU 5 oYL
335 O yguo 0dal Cawndds 0)las 13 St ySee do A5 o3l 1,3

axlls 5,90 digS (5 9l en Jow (Ll i s Se- Y Jod

w5l
s S ewsy! wSa‘: ol
NP, " ) i - .. a _ o .
WS pU | 59l ger Jowo wldlis Olasuie | Lpghw | (PC) b ke . Cagb,
P92l wldl .
(m) aYlw
(mm)
H 5 — > Lol 3 o ! . n
Berberis | o= 7> 0> YSV- 33 44,063"N VFFY VF mmyy. YA,
vulgaris 59°10'46.5"F
65 60
55
50
4s l
35 [i
= rl l
25 (\ ‘
| |
s A A |
‘u |
= !___\A/\A ”l ,,,,, Sil
-5 0 5 10 15
Min
Standard sample Analyzed sample

21037 yloj 45 9 (AUG) 3,luliw] diged 31 st +20:VE (yloj 45 a5 yogili YE+ 3 o (g pS0jlwil « HPLC 81,5 g5kg,s -y JSS
ol o gl ySinn] (AUT ) Sy 5 0gm0 1 0w dngd  JIS1g jua 0 laas 1 als

\A



http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

O 9 (5)89) 4 & po (puizr SS9Vlga 95 83 3 13 213, Oljwe » Berberis vulgaris L. sgee JSlg 302 5 )lac 256 )

A 2525 89,5

DB ol g ye 055 (y9amlgSSl i g, 5> ladiges
Foopg/iml clale b Say; ol ojlas Yoo Pl by 5 awss
slod b byl olSiws (19 ea33l93 o) U dame 9 845 Lo
b5 BTV JIFe cogby 4 YVCOC

B (225 89,5

b o8y Sl bagye 038 (ol piia gy Ladiges
A pgiml cdale b Sy oI ojlac Yoo Pl bowgy anss
cslod b yg5lgSl olusd (19,3 w33l93 o) b same g b lows
A8 S LAY JISe cugby 3 YYVCOC

C (225 09,5

LS ) oluwd I agye 155 (yoamligSSl piis g
o We pg/Mlcble b Kiy; f ojlas Yoo I buwgy
YVOC (o b ,bgSSl ol (93 pa3jlgd jg, b daome g Kb
)5 BTV JISe Cugby g

drngs 5 SS5iY15,05 0350 (65 US4 25 L aloj
S CAM (g)p o pbsl alie <VlEe plad jd 5gye
SoS 4 K5g¥IgyeS 03y 1 (VYY) Canl o 4b)S
Ay PE plei S b (Gl ZI8SS) osSsy Sogs sl
,»Image J 5l s bug bosly (LT oS @y g 43,5 uSe
i jasls (gySejlul il oy (2! V0 les asins
A5 plsl YXY CM oolul 4 slags e )0 clilads! Jlad 9 595

S g i JES ) o sl cslagl
5 SPSS 18l 55 5l oolil b btedly o)kl o daTesls
Js maw 3 LSD 90;1 51 ealisl b aodls (1uSke dusléo

b oy EXCEL 138l 5 Lawgs 55 b loges s plosl duo ) iy

)low dngs
9 A-pg/ml s-pg/ml cble ¥ o &)5 age
slamcble S ans ol o Jgbre Syge 4 VY-pg/mI
575 4 85 plosl i (55 adg) Slallas bl a5 3,00
S9y o5 smchle 5 xS el Vb gbchle o
Iaopis g yenss 4 Yo Il )i 4 +/¥Y UM (pore size)
Sod elnl) MTT o oy cons Golul o olise opl 08 5oy 5

b plol i Cusdlig e (la s 5,5 (podsil 5

(CAM) S596¥1g2 555 03 3 lorion

Sy Silwpr 5 Sty 350§l o Eye 035 23 ¥
C glod b ,5bssl olSiws 5 lil g ye 055 03,5 ad s
I a8 pgus 9y > id)S LB AVe JIFO Casbo) 5 YV
SoS 4 byl JleY 298 5 30 Gugw g 0dd gz olSiwd
o oy iSu) EpeetS iy Cewd Sopp Jopl (el
055 ol Caow ) (imen g W35 dbxl (Bligw (Eree5S
5 JoY g & oy a3l s o 1Y slal & slo o £
297boSSl ol (19,3 34x0 W po 0557 9 b ey o piasl (3L
T ol I g jansS wiin jo) )3 i joy b i3S )8
00 Lg)l,bb 9 UM> ;,SP 4]4;.»19 LY lmJ Ls.:La D..\j} 1AW
o 085 b oy Sl peits sdnldio &g 4y K553V 1508
095 5 Jald 09,5 (aalojl 09,5 Yoz )3 ialeil Culeg 5o b
5 bwgie clale g o)l clale ke iy opb) 228 b
L 7Y) 0 plosl (5o cdale a5Vl

R¥Y W) °9)§
lod b w2diled oy U youwlsSSl olSiws 550 badiges
A S 1B Ve JISe cogby 4 YYVCOC

1 Chorioallantoic membrane (CAM)

72


http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/J1BUMS.31.1.68 ]

1V les o) oylois ) 090

ST PP CINEY

iz (S jy pale 8D sole dlmo

e ow bl slaw ials 5 ol S i gals L
cov glagwa 3 lmaly (Ngss iy pials ! g8
A o s (Y Jsis) Image Jyl58le 5 53 ol Cowday polias
poad b o ials S, llais! i g 4lad o)lae 5,5 L
P S ke e & e ol D
J9e Js]o 5 Lez,‘u_él)f Olise ydi> y ..\.:;l,&\\«ug/mlglalé

(7 Jhage0) ol Jidiy pgeas J~5- >

18
16
3 14
p
Y 1
_‘j 10
)
j 8
3.
3 ©
Y 4
:Q:) 2
0
J s . ug/ml)#_ﬂ-ﬂ-

sl
obas Hlog a8 o L Tedly wibjly a iz zW
Gaye bl 2y (g )bgine b S5 ogre JSUgyaem
op » (P<lN) G Gge S ggeme 5 (P<H/0Y)
oy blail S oy yieS bl dvgy s SKbgsVlg S
oybac Ve HO/MI jlos > oy S555Y 191,65 03 > o>
G5 05 oanlie (V/0) e &) Siby5 ogme Selgyud
9o plee duglio () 5903) cudly bajlas ol b (g5l gime
A ol g opr SPsVlgsS 03y 3 S Gge o
o3y )&% gl (oled )3 S5 ogee L:S‘.‘.J9)'\i‘°’ ojlas los

M gfml)nJL...nc- Y. gfm|}u1-a=-

P P o

22l 59; 9 &w)) dgx0 UJSJ!”.;@ b)Lv& U9L9.Zo dlﬁu.b.l& lJ B )Lo.g ‘_g):d' ‘_gl.hbs)f » d’)“' ubl:.mu‘ Slaxs w;.tlg,o —\)lbyﬁ

vy

(#2p< +/+Y armup< o/++9)


http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

O 9 (5)89) 4 & po (puizr SS9Vlga 95 83 3 13 213, Oljwe » Berberis vulgaris L. sgee JSlg 302 5 )lac 256 )

60

50

40

30

(MM) 59,2 b S0l

20

10

I I I i

fo(ug /mhotae A (ug/ml)ejime VY (ug/ml) iz

ol e )5 9,50

P <o [e 1) LS 09,5 9 Sy olS  ISUNg 0 o kas iglitie ((LCIIE b ouwd jlowi (o290 (0095 ;3 59y shad puSilo - L3900

(wuP<e/ey

oS JSUN g, 0,bae U jloss Co(CAM) SigisVigs 55 030 51 XVE gSaig Sum 2wl dlawwg &1 045 (5,13 e prgluad =¥ S
5 son 52 pS9s5le A clile Cugtd oo g S5 51o o clole B (J,8 05,8 A) il 5 34U IMaged 153l 5 abouss s (59,6 ojeo & S5

(ke » £ 535 MY+ e D

74


http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/J1BUMS.31.1.68 ]

1V les o) oylois ) 090

iz (S jy pale 8D sole dlmo

80
L | k] |ﬁI
3% 7T
= ) |
2 | R
s G40 :
5 N r [
A I ¥
TR AW A | el
., vl fad AN ~d
L ?e-"‘\-""' " P rl.\ lM‘-. L LY e ernd I —
0 50 W0 150 200 50 300
A ()3l
80 '
3 [ E[].
=3
47 ¢
a g4
S 1 S
pfH—L N
FTV 7 W - | A
A AWV e
100 200 300
c (Sl O\

Gy Rl

dy e i like

D

Gray Value
&
—_—
| =
=

Gray Value
3

M.

b
- ]
.;w’ S A

] I
: AN

AT e eV B A
0 9 100 1% 20 250 300

L Sy P

(A) U5 5 (B, C, D) (oninlojl (5laog S 51 ouul aud (S puSs JuSy 350 omes 2§95 a8 03151 =¥ 3505

l, "EGFR a2y JB job 4 cppp b lop 8o s

s PIBK cJld jialS & e aes 3 &5 sad 0 ialS
oo TAKT 4 °PIBK Lole 93 (pl conl oas AKT
o ok ol b &S wis VEGF 3 MMP-9 CyclinD1
(V8) 22,5 oo Bgie 35 (215 g lbie
caw HIF-1o ol uliél olas L EGFR us Jlé
23S jl o cosl Koo VEGF e EGFR/TKI
il 93 )l Coled ) WS Jas y9e95 03y Lt gl EGFR

3 nuclear factor kappa light chain enhancer of activated B
cells (NF-kB)

4 Epidermal growth factor receptor

5 Phosphoinositide 3-kinases (PI13Ks)

®Protein kinase B (PKB).

Yo

)
oy Jio ey 9 INVIVO Cjpo 4y ol img
PSS 98l We g AeFe clale a b g i S35 Ylg 68
Cely &5 15 plxl K)j o500 (Mlgyien o)las I sl e
Wline b )0 .05 Bg,e lbleisl Jad b g olaws o ials
0l as b uLw) P9§)L»9.f§.w| dLbJ’L» Bhl ‘EMT 2 ORE ).sl
Pl w35 e 9 5SSl 5 Jobe ol
2 ogdhe (VF) 3 0o p (npp bawgi psS lugiial sl Jobu
oSl edld g plo Pl epr Glke Sl
2ol oaiiS auli & (YF) w3 ol olis MMP-2 5l gl

Al iy Sl

1 Epithelial-mesenchymal transition (EMT)
2 Activator protein 1 (AP-1)


http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

O 9 (5)89) 4 & po (puizr SS9Vlga 95 83 3 13 213, Oljwe » Berberis vulgaris L. sgee JSlg 302 5 )lac 256 )

on 5592550 Yoo (slasdgy dajgags dlen I cilisie (sbacs)low
Cgae 55l 4 dtualy Sbslon ooy slp (SloaisS gl
ool Jloin! 4 Umlf] 2 Nl e by Oladsd D)5 e
& 2Be w5y bogyh plgie 4 Sy olS egse ojlac I (638

35,5 By 530 oy alon J logs o ooy pliio

SN Ol
g My oKl mgy (clyg aub 5wy pols adllas
ol IR.BIRJAND.REC.1402.003 15 1, 3] az.es

S o>
o ool claglojlo 51 Jbo coles €565 gun Guios o)

.J)Sj cdl L;chi’ij\ s L )b ((P5eE dl.:au;b'q »

K g g
A slaglio oy plgie cos @l (bl Jols dlie )l
5 (Berberis vulgaris L.) i,; ol5 Mg nn oylac
&3Sy olpe » (Silybum marianum L. Gaertn) . 0,5
LYY Jlo 3 ad)l byl glade )3 (59055 s Jsle )
L « ailb-.. IR.BIRJAND.REC.1402.003 Ml
2l jled (S pole oKy (g)lan 5wy oK colo>

) 005

Qb W o o5 5l
O axls )35 g0 M6 aleds adllae Slb 4 gjlupsaie
S axlB {00 g0 w8 s :loodly ponds o Judoo
S Rg) ALb )5 ALEPCwd (Pl At
390 g M8 alad 15 el il
M axls 30 zadllas yy eyl
ded i)S Ulgime gl wbgcws AblE il

.)yogw)'té

Sl S5 4 Cuns g5ssd s o I EGFRIVEGE
Ggie g cnpp b oloyd Cales 3 )l Bl e sbdiges
NASH- jIl (ol Juo )3 tapp Glop> Jemily 5 ) puuslSn
2 lisgey «byo anl & jghailen 23S w)p HCCH
‘O”‘ 2 OQM.C u.'-)l; uu.(blf )qu CERY l.» ulﬁ)b Cod u.u}o J.»S
VEGF , CD31 oL, il ST-HFHC? (cla_bse
226 1) ol ogilly I3, 1 (Shy 5 4b 0 o i ks
gl (25 BB gk Gy ol J) it > (YY) 8
b ongngd Vb J&e b bignsed SS9l (a8 lap sl
AL-1B AL-6 ply giomen 5 U5 Joils 5 o5 S
(¥A) s> tals 1, TNF-a s MCP-1

21y 35l ol Gl oy o 3 i ey
(ko aslyy 0ailS s 5 (V1) ST (o0 yloo (i 4nd plu]
Fow 9 595l b8 e gl (g jiund aw a5
Uy 5 (1) cosl Glojon joboay atw (lopw 3 JgSlog Slo
(¥Y) 1547 o PI-BKIAKT o Jloo ey S 5 1y

sl Jsks 13y jl cuiles p o] Slitda g by b
S5l i olo s fcal oad edly lis dedledlST pulS”
dgh (oo cage ) S Slbpw Joho 1S5 dgalallS] S
(¥Y)

&S 5 4oms
oo 3 odlitel Lyimgh cpl 0 sd pbel Gl b
2lS) e g9y 2 0ad ol clald aw ja > Al 0 S
Lol 9,38 L8l 5g,e cblaisl sluw 5 b gals &b
odd odalie)Ve HO/MI 4,5 clale > (Swbl oy

ey sl o)l 03 Jlee Jolge g 35905] Coonl 4 dngi b !

! Nonalcoholic steatohepatitis-Hepatocellular Carcinoma
(NASH-HCC)

2 Sargassum tenerrium-High fat& High cholesterol (STZ-
HFHC)

76


http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

1EW Ll ) o lois ) 595 ST guw pian 22y S jy pole a8 oo oo

1-

10.

11.

12.

13.

14.

15.

16.

17.

Yy

D) 2wl yiaglh Xl Sl
2 28l 2l A58 gum 4 Wb o pMel dlis B aiw e

&b
Herrera-Vargas AK, Garcia-Rodriguez E, Olea-Flores M, Mendoza-Catalan MA, Flores-Alfaro E, Navarro-Tito N.

Pro-angiogenic activity and vasculogenic mimicry in the tumor microenvironment by leptin in cancer. Cytokine
Growth Factor Rev. 2021; 62: 23-41. DOI: 10.1016/j.cytogfr.2021.10.006

Madu CO, Wang S, Madu CO, Lu Y. Angiogenesis in breast cancer progression, diagnosis, and treatment. J
Cancer. 2020; 11(15): 4474-94. DOI: 10.7150/jca.44313

Lugano R, Ramachandran M, Dimberg A. Tumor angiogenesis: causes, consequences, challenges and
opportunities. Cell Mol Life Sci. 2020; 77(9): 1745-70. DOI: 10.1007/s00018-019-03351-7

Jiang X, Wang J, Deng X, Xiong F, Zhang S, Gong Z, et al. The role of microenvironment in tumor angiogenesis. J
Exp Clin Cancer Res. 2020; 39(1): 1-19. DOI: 10.1186/513046-020-01709-5

Najafi M, Goradel NH, Farhood B, Salehi E, Solhjoo S, Toolee H, et al. Tumor microenvironment: Interactions and
therapy. J Cell Physiol. 2019; 234(5): 5700-21. [Persian] DOI: 10.1002/jcp.27425

Pandey P, Khan F, Upadhyay TK, Seungjoon M, Park MN, Kim B. New insights about the PDGF/PDGFR
signaling pathway as a promising target to develop cancer therapeutic strategies. Biomed Pharmacother. 2023; 161:
114491. DOI: 10.1016/j.biopha.2023.114491

Aldinucci D, Borghese C, Casagrande N. The CCL5/CCR5 axis in cancer progression. Cancers. 2020; 12(7): 1765.
DOI: 10.3390/cancers12071765

Lv F, Li X, Wang Y, Hao L. MAGP1 maintains tumorigenicity and angiogenesis of laryngeal cancer by activating
Wnt/B-catenin/MMP7 pathway. Carcinogenesis. 2024; 45(4):220-34. DOI: 10.1093/carcin/bgad003

Ceci C, Atzori MG, Lacal PM, Graziani G. Role of VEGFs/VEGFR-1 signaling and its inhibition in modulating
tumor invasion: Experimental evidence in different metastatic cancer models. Int J Mol Sci. 2020; 21(4): 1388.
DOI: 10.3390/ijms21041388

Yao C, Wu S, Kong J, Sun Y, Bai Y, Zhu R, et al. Angiogenesis in hepatocellular carcinoma: mechanisms and anti-
angiogenic therapies. Cancer Biol Med. 2023; 20(1): 25-43. DOI: 10.20892/j.issn.2095-3941.2022.0449

Qi S, Deng S, Lian Z, Yu K. Novel drugs with high efficacy against tumor angiogenesis. Int J Mol Sci. 2022;
23(13): 6934. DOI: 10.3390/ijms23136934

Li H-X, Wang S-Q, Lian Z-X, Deng S-L, Yu K. Relationship between tumor infiltrating immune cells and tumor
metastasis and its prognostic value in cancer. Cells. 2022; 12(1): 64. DOI: 10.3390/cells12010064

Wang B, Wu L, Chen J, Dong L, Chen C, Wen Z, et al. Metabolism pathways of arachidonic acids: Mechanisms
and potential therapeutic targets. Signal Transduct Target Ther. 2021; 6(1): 94. DOI: 10.1038/s41392-020-00443-w

Fallah A, Sadeghinia A, Kahroba H, Samadi A, Heidari HR, Bradaran B, et al. Therapeutic targeting of
angiogenesis molecular pathways in angiogenesis-dependent diseases. Biomed Pharmacother. 2019; 110: 775-85.
[Persian] DOI: 10.1016/j.biopha.2018.12.022

Almatroodi SA, Alsahli MA, Rahmani AH. Berberine: An important emphasis on its anticancer effects through
modulation of various cell signaling pathways. Molecules. 2022; 27(18): 5889. DOI: 10.3390/molecules27185889

Salehi B, Selamoglu Z, Sener B, Kilic M, Kumar Jugran A, de Tommasi N, et al. Berberis plants—drifting from
farm to food applications, phytotherapy, and phytopharmacology. Foods. 2019; 8(10): 522. [Persian]
DOI: 10.3390/foods8100522

Song D, Hao J, Fan D. Biological properties and clinical applications of berberine. Front Med. 2020; 14(5): 564-82.
DOI: 10.1007/s11684-019-0724-6


https://doi.org/10.1016/j.cytogfr.2021.10.006
https://doi.org/10.7150%2Fjca.44313
https://doi.org/10.1007/s00018-019-03351-7
https://doi.org/10.1002/jcp.27425
https://doi.org/10.1016/j.biopha.2023.114491
https://doi.org/10.3390/cancers12071765
https://doi.org/10.1093/carcin/bgad003
https://doi.org/10.3390/ijms21041388
https://doi.org/10.20892%2Fj.issn.2095-3941.2022.0449
https://doi.org/10.3390%2Fijms23136934
https://doi.org/10.3390/cells12010064
https://doi.org/10.1038/s41392-020-00443-w
https://doi.org/10.1016/j.biopha.2018.12.022
https://doi.org/10.3390/molecules27185889
https://doi.org/10.3390/foods8100522
https://doi.org/10.1007/s11684-019-0724-6
http://dx.doi.org/10.61186/JBUMS.31.1.68

[ DOI: 10.61186/JIBUMS.31.1.68 ]

O 9 (5)89) 4 & po (puizr SS9Vlga 95 83 3 13 213, Oljwe » Berberis vulgaris L. sgee JSlg 302 5 )lac 256 )

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

Hooshmand Moghadam B, Kordi MR, Mahdian S. The effect of Barberry Juice supplement on Prostaglandin E2
level caused by intense aerobic activity in active young girls. J Birjand Univ Med Sci. 2017; 24: 1-9. [Persian]
URL.: http://journal.bums.ac.ir/article-1-2235-en.html

Malhotra B, Kulkarni GT, Dhiman N, Joshi D, Chander S, Kharkwal A, et al. Recent advances on Berberis aristata
emphasizing berberine alkaloid including phytochemistry, pharmacology and drug delivery system. J Herb Med.
2021; 27(6): 100433. DOI:10.1016/j.hermed.2021.100433

Rokade M, Vichare V, Neve T, Parande B, Dhole S. A review on anticancer potential of Berberis aristata and
berberine with focus on quantitative methods. Journal of Preventive, Diagnostic and Treatment Strategies in
Medicine. 2022; 1(2): 67-75. DOI: 10.4103/jpdtsm.jpdtsm_9_22

Moldovan C, Frumuzachi O, Babota M, Menghini L, Cesa S, Gavan A, et al. Development of an Optimized Drying
Process for the Recovery of Bioactive Compounds from the Autumn Fruits of Berberis vulgaris L. and Crataegus
monogyna Jacq. Antioxidants. 2021; 10(10): 1579. DOI: 10.3390/antiox10101579

Shekarabi SPH, Mehrgan MS, Ramezani F, Dawood MA, Van Doan H, Moonmanee T, et al. Effect of dietary
barberry fruit (Berberis vulgaris) extract on immune function, antioxidant capacity, antibacterial activity, and
stress-related gene expression of Siberian sturgeon (Acipenser baerii).Aquac. Rep. 2022; 23: 101041.
DOI:10.1016/j.aqrep.2022.101041

Mishra R, Nathani S, Varshney R, Sircar D, Roy P. Berberine reverses epithelial-mesenchymal transition and
modulates histone methylation in osteosarcoma cells. Mol Biol Rep. 2020; 47(11): 8499-511.
DOI: 10.1007/s11033-020-05892-8

Chavda VP, Nalla LV, Balar P, Bezbaruah R, Apostolopoulos V, Singla RK, et al. Advanced Phytochemical-Based
Nanocarrier ~ Systems for the Treatment of Breast Cancer. Cancers. 2023; 15(4): 1023.
DOI: 10.3390/cancers15041023

Chuang TC, Wu K, Lin YY, Kuo HP, Kao MC, Wang V, et al. Dual down-regulation of EGFR and ErbB2 by
berberine contributes to suppression of migration and invasion of human ovarian cancer cells. Environ Toxicol.
2021; 36(5): 737-47. DOI: 10.1002/tox.23076

Luo Y, Tian G, Zhuang Z, Chen J, You N, Zhuo L, et al. Berberine prevents non-alcoholic steatohepatitis-derived
hepatocellular carcinoma by inhibiting inflammation and angiogenesis in mice. Am J Transl Res. 2019; 11(5):
2668. PMCID: PMC6556646 PMCID: PMC6556646

Dyson J, Jaques B, Chattopadyhay D, Lochan R, Graham J, Das D, Aslam T, Patanwala I, Gaggar S, Cole M,
Sumpter K, Stewart S, Rose J, Hudson M, Manas D, Reeves HL. Hepatocellular cancer: the impact of obesity, type
2 diabetes and a multidisciplinary team. J Hepatol. 2014;60: 110-117. DOI: 10.1016/j.jhep.2013.08.011

Zheng R, Li F, Li F, Gong A. Targeting tumor vascularization: promising strategies for vascular normalization. J
Cancer Res Clin Oncol. 2021; 147(9): 2489-505. DOI: 10.1007/s00432-021-03701-8

Campisi A, Acquaviva R, Mastrojeni S, Raciti G, Vanella A, De Pasquale R. Effect of berberine and Berberis
aetnesis alkaloid extract on tissue trans glutaminase in primary astroglia cell cultures. Phytotherapy Research
Journal, 2010, 25(6): 816-820. DOI: 10.1002/ptr.3340

Tan W,Li n, Tan R, Zhong Z, Suo Z, Yang X. 2014. Berberine interfered with breast cancer cells metabolism,
balancing  energy = homeostasis.  Anticancer ~ Agents Med. Chem.  15(1):  66-78. DOl:
10.2174/1871520614666140910120518

Kim S, Oh SJ, Lee J, Han J, Jeon M, Jung T, Nam SJ. Berberine suppresses TPA induced fibronectin expression
through the inhibition of secretion in breast cancer cells. Cellular Physiology and Biochemistry. 2013, 32(5):
15341-1550. DOI: 10.1159/000356591

Meng Z, Li T, Ma X, Wang X, Ness C. Berbamine inhibits the growth of liver cancer cells and cancer-initiating
cells by targeting Ca/calmadulin-dependent protein kinas 1l. Molecular Cancer Therapeutics. 2013, 12(10): 2067-
77.DOI: 10.1158/1535-7163.MCT-13-0314

78


http://journal.bums.ac.ir/article-1-2235-en.html
http://dx.doi.org/10.1016/j.hermed.2021.100433
https://doi.org/10.3390/antiox10101579
http://dx.doi.org/10.1016/j.aqrep.2022.101041
https://doi.org/10.1007/s11033-020-05892-8
https://doi.org/10.3390/cancers15041023
https://doi.org/10.1002/tox.23076
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc6556646/
https://doi.org/10.1007/s00432-021-03701-8
http://dx.doi.org/10.61186/JBUMS.31.1.68
http://www.tcpdf.org

