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SYBR Green PCR Master Mix(2x) 10ul 1x
50x ROX dye 0.4pul 1x
Forward Primer 1ul 100puM
Reverse Primer 1l 100uM
Template cDNA 3ul 0.5-1pg
Sterilized DW 4.6ul -
Total Volume 20wl -

bo,las 5 cou |, VEGF &5 la liee S5, 2 od
A0 g Slased 4 azg b ams e plad JISUN g
V0 g 00 AU g ol slaog,S o wnls aiges (38,5
ol Al aals e B Il VEGF o5 ol
56 SS9VI50)05 00 e oy 0 Bl VO
@b) ob sanlie Ggye Jsb 5 ol yo 353l Gl
@l sbes,S e bl cnl a5 (cul sais S
cos 1) CAM oo, 50 55eil ¥ s .ol 5 jasein
olad wislazals 1) o5 ola i oS c;’—‘ o,lac )_..:L
Glooslac b jled jo a5 oy oo Sl a4 ol pls tams oo
IS o jlas 4 o (g i il 8 VEGF 5 ol o

el ools lis 0g5 3l

05 Ol St (lie (o) Saa b GBS ()l

5 o, oS ol g IS sleo,lac b ls e VEGF
Sygo dze> iz 0 CAM oo L,;mli.i..iLaﬂ Jow
oS sleasli w5l aeSon (i) 4 G pSoslac 288
5 LYVIY LS)—‘ oylas gl Jos 003l a5 olo lis b,
RNA S zlzeul 51 w209 7YVIE IS olac sl
5 50589, 5 5l Jpame CueS 9 oS G sl
Iy Syl 5l hols b ¥ Jaaz a0 )3 oolaiwl ol o4l
Slade U PR W C‘)i;‘”" sldiges o &l
OIS AdeSes 2 eSS e p diged a (oS
Py 5o el oS g CudeS b GLRNA wises 51 05
plul Gldlas V Hloged .0y0,5 oolaxwl Real Time PCR

lyogt )l ol G A oY Jyoo

(ng/HI) (o5 yldio

Slojl 390 sy ¥

oYY
N 0F
SIYYD
1A
e

1A

WWAF LT A olous YO o9

(sald) S diged
Pl el
e 599 (2l diges
V0 590 o diges

00 59 (AU aiges

VO« 590 IS diged

331 (sBgehe e a3 Rblagy Slass 5 Sy ple olSiils alono


https://jssu.ssu.ac.ir/article-1-4201-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

oy S AU g T saoslac ST owyp FYF

ol aiged ) g 5T 5 69, 2 RNAGT (pladised 5,585 2501 5] Jol> (slaaily ) IS

Gloss gas) ol diged tALLs Glas 1y o5 olo o ytin a5 lou, ol ojlac bl cod gladiges :Y JSi

Sgd n odnlive 9> 59,8 olans g Jeb Ll N0 590 ol ojlac b les igeiiC B¢ 390 ol ojlac b jles aiges 1B

Gene Expression

T

e

=)
n
sttt smfsss oo sl

I
=

—T—
_I__I_

Relative Normalized Expression
“

Asl AL Al 00 g
Sample

1< 1<

H".}J*_{_ v g3 S VOu 33 A

axdllas 0,90 ooy, ;0 VEGF (45 )l )lime sl 1) jlogas

Olllas plosl V0. 5 00 cdale g0 Qb o ioren

as ol plas mls og chale g0 pl 5 e mli g LS

ol oS leasls w5l oo C‘)""“‘" ‘5:] o lac

42255 5 5 05 Ol 2 S il ASU) (glao e 4 o

WAS LT A oylois YO 050

- 3
Fimil p olu, ol IS g ol ojlas 31 o cpl jo
W8S By Syse A i Suiei¥lg,sS ooy

5 @9l Ol cueal 4 by o, olS Sl Jds

9 99 oLS ;0 d9>50 050 Olge uizmen g oS Sloyo

252 Bge el (Slo o = bl laus 9 (K3 pole olELLslo alzxo


https://jssu.ssu.ac.ir/article-1-4201-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

Y0

oo 9 53l abld

y Jebsal gladsbo o o alislel bylys o VEGF
(YY) 08 oo SO o0 s9lad 3oy (S 9 Q59 obyd

)513[.1 Al siw b o gl olS ojlac 05 4 axgi b

oz o1 5 aS coul bt SLuS 5 slls oLl a5 wi
35 olsl o1 slandgdlil Jeb SluS 5 a4 plye
o oleS 5 s CiS lsis bl ol 2 (YRXF)
ot G a8 Celag] sl gt elys 4 by
Sl gp ol ), gileis s o o
Sls ewsSaim slajlnsly Loy Jb slag s
Sl ghls ginl GluS 5 fan 31 S aSgigde (YEYD)
W e o5l el 4 azg Lol GhensT
2l oS o8 Casls gl G, S ISy T 6 las
S92 g0 sadgigdd a4 |y Sl cnl plgi oo Dlidod Bub 5 a5
G oazgi by elal cpl p (FOXP) ol cod o, 5o
Pt Sol BS80S oy 83, &5 (2lao)
Wb VEGE (5 olo (il meeys omay 0 el
578 2 55l 50 e Jelss plad ;00 &jke @ (YAN)
o Jlal L VEGF (Y$XY) aiies LLs)| s VEGF L
5 2 cxrge JLbul sladsle gl 05 0ni S
Ol ool 0 (TYFA) 205 oo lasle (nl &y les
ol ol ass o 9 VEGF ()5 olo ialidl a5 ol eols
Sladsdls al, ol plgiee a5 ol ookl Glasl 355051
Sl 5 Al s o okS ol oylas 0 Symee sl
soslas o Jow 5 Joiisl (Jolld alez I (6,500
e gly Lol ols 0925 5 plon, (IS5 o Sglie
05 obr ey 2SS Sl S e Lase ST s
oo Al g ol oS Sl bS5 ol bl 4 5L VEGF
Al Ojpe 4 dzsr etz Sgi¥ln oS 0oy p b
S Sl (o5 5 oyl 5 Ol Sl 5 Glee 50 Sk
kel 9z g o)l (eerhe 6 g (g, >
(FAYQ) Conl Jslme oé T 50 Mas el ilises 5lo yag3s]
Joloe JLwdlS Sl apl 5 p989,05 31 (JSUL 5o Ll
eSS by ol Gl o olS 5 ple adles

WWAF LT A olous YO o9

50 ol 0550 olge ol Jleil lg5 o a5 axiils 3354051
e o ool oas e S ojlae ) iy o ojlas
595 S (sloog,S 4 s o sl 5 50 VEGF (5 ol
Gy Gl aBiglesl aals 5 (mglkg) VO 5 O-
(S5 G953l g Job Sl Y KL 4 az g Lol ol
391 slond sloog,S 5o 35l (il il o5 02 d50tie 35
b, slas a5 i s @l ewyp b (YY)
Aol 3l g esls Gralidl 1, VEGF 5 ol cnlples 5 53552531
Sl Al 4 azrgi Lall S5e ol 5 e 5 slanig) 5o Wlgi o
e 4y gl Sl b las o ooy 5 anllas b
azrgi b5 g Sl 00g Jsens (ol plls 5 Olsl 8 (b wlie
L eo)ls ol slheolatwl ( sleond slag)ls il SISl 4
w35 JE 4y 9y 29)ls Sy (e Sl Sl
a0l a5 ol SLS 5 sl b,y oLF o las (Y ) cuu
e g 0f (nl SRl Aty g 03 VEGE S 25
Sbgiagite azg Loyl Jis 4 ], ohS, sl
VEGF o ol 69y » olals Sl ae) j0 o5 (gouaie
ey 5 5y slaauld 5o () (nl Ol Coeal 85 O 50
21 s gl S as tmgsy ;0 09 e pasie ooy 4
izl 5l S a5 ol (et wamd o (UG 035 e (595
5l as el (Bsitosterol) g pwgiowls dyga5el $Mlwge
035 Jze 50 ol gty 9 VEGF ol (lie (ial3¥l o)k
P az B e el Gl s el Gl el
5 YOO s j0 (YVYA) 05d o 0030 ol slacdly
el S )l (n e VEGE &5 wisged bl () 1Sen
ol o Kea g Lieh zan (YAYR) sl oo 35905]
2 355! e Sl cel VEGF gzl iol38l a5 wisls
Oy90 Bolysiinl paey dg) 50 Slgioe g d9di o Jolia
a VEGF 3l a5 )55 5 50 (YAX+) 5,5 5 eslicl
0al 08y pb ssl> slojgesi loys jamae a8s a5 s
el VEGF aSWoges Lol oK g Ferté (Y« ¥Y) el
Foe e Sene y0 Wlgior 2 Sl g 09d s 2SS,
4 was e olii oL Rimsh mle clidss (F1FY) wil

331 (sBgehe e a3 Rblagy Slass 5 Sy ple olSiils alono


https://jssu.ssu.ac.ir/article-1-4201-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

oy Sy AU g T slroslac F1 cwyp FYE

25500 lo el 0dgy JSU 09 S 5l min ol 098 40
‘Smliwuj aols @ Cawd VEGF 5 olo byles sl
olS ol ojlac isw il 5l lailis ol a5 el sl )il
R B Ny N S LRIy U Ty
G e oy LS s 5e Slse ) lieadlens]
3 Gz w50 0WIVEGF 5 gl o280 19 (2135
2,8 esliul w0 lac 5l Gl5 oo (sore i slaal 8

&Il

aSeolidians 05,5 )0 pizme ol)San g (liwgs alds
S8 g S Wledgel (gen g cnl Spiey o

D9 g0

References:

S rizen 5 0l o Jo LB laassidls 5 laadsn
5 ol oslas alflaz ol a8 it plply ((FAF ) o
olas 0l oo olgiin el odnw, olil 4 WS
A 4 a5 20,5 alie ol S (JSUI 5 ol bglsee) (ISl jan
L opdie olpiiy il amdls _gilie Sl s, g
5 Sl slacalld (o, ol 3 SlS 5 gl sl
SlaS 5 5l (P 00 s p ol (Soiglomy Sl
20,8 gl 5 ol (25)l0 poe 5 F5e
VEGF 5 ol Ol 59, 52 4385 Sjso b gy 50
V00 50 Uy ol (sloog S j0 S i go Gadod ol 5o
ol cplaS canl ails g5 BB I8 VEGE 5 ol

1- Suchting S, Bicknell R, Eichmann A. Neuronal clues to vascular guidance. Exp CellRes 2006; 312(5): 668-

75.

2- Hiromatsu Y, Toda Sh. Mast cells and angiogenesis. Micros Res Tech 2003; 60: 64-69.

3- Lioyd R, Vidal S, Horvath E, Kavacs K. Angiogenesis in normal and neoplastic pituitary tissues. Micros Res

Tech 2003; 69(2): 244-250.

4- Breier G, Unsicker K, Kriegistein K. Cellsignaling and growth factors in development. Weinheim. WILLEY -

VCH verlaggmbH 2006: 909-917.

5- Korpanty G, Sullivan LA, Smyth E, Carney DN, Brekken RA. Molecular and Clinical Aspects of Targeting

the VEGF Pathway in Tumors.J Oncology 2010; 652320: 12pages.

6- Villaume K, Blanc M, Gouysse G, Walter T, Couderc C, Nejjari M, and et al. VEGF Secretion by

Neuroendocrine Tumor Cells Is Inhibited by Octreotide and by Inhibitors of the PI3BK/AKT/mTOR Pathway.

Neuroendocrinology 2010; 91(3): 268-78.

7- Adams RH, Alitalo K. Molecular regulation of angiogenesis and lymphangiogenesis. Nature Reviews

Molecular Cell Biology 2007; 8(6): 464- 78.

8- Gavin TP, Stallings HW, Zwetsloot KA, Westerkamp LM, Ryan NA, Moore RA, and et al. Lower capillary

density but no difference in VEGF expression in obese vs lean young skeletal muscle in humans. J ApplPhysiol

2005; 98(1): 315-21.

WWAF LT A olous YO o9

331 (sBgehe e a3 Rblagy Slass 5 Sy ple olSiils alono


https://jssu.ssu.ac.ir/article-1-4201-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

YV R PYPSIRPWAT

9- Gavin TP, Westerkamp M, Zwetsloot KA. Soleus Plantaris and gastro cnemius VEGF mRNA responses to
hypoxia and exercise are preserved in aged compared with young female C57BL/6 mice. ActaPhysiol 2006;
188(2): 113-21.

10- CAl J, Ahmad S, Jiang WG, Huang J, Kontos CD, Boulton M, Ahmed A. Activation of Vascular
Endothelial Growth Factor Receptor-1 Sustains Angiogenesis and Bcl-2 Expression Via the Phosphatidylinositol
3- Kinase Pathway in Endothelial Cells. Diabetes 2003; 52(12): 2959-68.

11- Bhattacharya R, Kwon J, Li X, Wang E, Patra S, Bida JP, et al. Distinct role of PLCB3 in VEGF-mediated
directional migration and vascular sprouting. J Cell Science 2009; 122(7): 1025-34.

12- Sulpice E, Ding S, Muscatelli-Groux BA, Berge M, Han ZC, Plouet J, et al. Cross-talk between the VEGF-
A and HGF signalling pathways in endothelial cells.BiolCell 2009 ;101(9): 525-39.

13- Chang SH, Kanasaki K, Gocheva V, Blum G, Harper J, Moses MA, et al. VEGF-A Induces Angiogenesis
by Perturbing the Cathepsin-Cysteine Protease Inhibitor Balance in Venules Causing Basement Membrane
Degradation and Mother Vessel Formation. Cancer Res 2009; 69(10): 4537—44.

14- Aghajanian A, Wittchen ES, Allingham MJ, Garrett TA, Burridge K. Endothelial cell junctions and the
regulation of vascular permeability and leukocyte transmigration. J ThrombHaemost 2008; 6(9): 1453-60.

15- Bates DO. Vascular endothelial growth factors and vascular permeability. Cardiovascular Research 2010;
87(2): 262-271.

16- Nagy JA, Vasile E, Feng D, Sundberg C, Brown LF, Detmar MJ, et al. Vascular Permeability
Factor/Vascular Endothelial Growth Factor Induces Lymphangiogenesis as well as Angiogenesis.] ExpMed
2002; 196(11): 1497-506.

17- Folkman J, Shing Y. Angiogenesis.J BiolChem 1992; 267:27-30.

18- Ferté C, Massard C, Moldovan C, Desruennes E, Loriot Y, Soria JC. Wound healing delay after central
venous access following DCF/VEGF-trap therapy.Invest New Drugs 2009; 27(6): 583-5.

19- Kieser A, Weich HA, Brandner G, Marmé D, KolchW. Mutant p53 potentiates protein kinase C induction of
vascular endothelial growth factor expression. Oncogene 1994; 9(3): 963-9.

20- Kaefer C, Milner J. The role of herbs and spices in cancer prevention. J NutrBiochem 2008; 19(6): 347-61.

21- Zargari A. Medicinal Plants. 5th ed. Vol. 2. Tehran: Tehran University Publication. 1991.

22- Ozek T, Beis S, Demircakmak B and Baser KHC.Composition of the essential oil of OcimumbasilicumL.
cultivated in Turkey. J Essential oilRes. 1995; 7: 203 - 5.

23- Akgil A.Volatile oil composition of sweetBasil (OcimumbasilicumL.) cultivating in Turkey.Nahrung 1989;
33:87-8.

WWAF LT A olous YO o9 33 (Bge vt Silo yd = Sblige wlous g Sy pole oSl alxo


https://jssu.ssu.ac.ir/article-1-4201-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

oy S AU g T saoslac ST owyp FYA

24- Vargas A, Zeisser-Labouebe M, Lange N, Curny R, Delie F. The chick embryo and its chorioallantoic
membrane (CAM) for the in vivo evaluation of drug delivery system.Advanced Drug Delivery Reviews 2007
59(11): 1162-76.

25- Brewer M. S. Naturalantioxidant: Sources, compounds, mechanisms of action, and potemtial applications.
Comperhencive Reviews in Food Scienceand Food Safety 2011; 10: 221-247.

26- Baharara J, Zafar-Balannezhad S, ShahrokhAbadi KH, Hesami Z. The effects of different doses of
atorvastatin on angiogenesis of chorioallantoic membrane of chick embryo .J SharekordUniv Med Sci 2012;
14(2): 82-9.

27- Niazi F, Tehranipour M, Shahrokhabadi Kh. The effects of alcoholic leaf extract Ocimumbasilicumon
angiogenesis in chick chorioallantoic membrane. Arak Medical University J (AMUJ) 2016; 19 (7): 91-8.

28- Moon EJ, Lee YM, Lee OH, Lee MJ, Lee SK, Chung MH, et al. A novel angiogenicfactorderived from Aloe
vera gel: beta-sitosterol, a plant sterol. Angiogenesis. 1999; 3(2): 117-23.

29- Yoo SA, Kwok SK, Kim WU. Proinflammatory role of vascular endothelial growth factor in thepathogenesis
of rheumatoid arthritis: prospects for therapeutic intervention. Mediators Inflamm. 2008:129873.

30- Lieb W, Safa R, Benjamin EJ, Xanthakis V, Yin X, Sullivan LM, et al. Vascular endothelial growth factor,
its soluble receptor, and hepatocyte growth factor: clinical and genetic correlates and association with vascular
function. Eur Heart J. [Epubahead of print]. 2009; 30(9): 1121-7

31- Jain RK. Lessons from multidisciplinary translational trials on anti-angiogenic therapy of cancer. Nature
Reviews Cancer. 2008; 8(4):309-16.

32- Ferté C, Massard C, Moldovan C, Desruennes E, Loriot Y, Soria JC. Wound healing delay after central
venous access following DCF/VEGF-trap therapy. Invest New Drugs 2009 27(6):583-5

33- Ferrara N, Davis-Smyth T. The biology of vascular endothelial growth factor. Endocr Rev 1997; 18(1): 4-25.

34- Inbaneson SJ, Sundaram R, Suganthi P. In vitro antiplasmodial effect of ethanolic extracts of traditional
medicinal plant Ocimumspecies against Plasmodium falciparum. Asian Pacific J Tropical Medicine 2012; 5(2):
103-106.

35- Javanmardi J, Khalighi A, Khashi A, Bais HP, Vivanco JM. Chemichalcharacterisation of Basil
(OcimumbasilicumL.) found in localaccessions and used in traditional medicins in Iran. J Agric and Food Chem
2002; 50(21): 5878 -83.[persion]

36- Ziaei M, Sharifi M, Naghdi Badi H, Tahsili J, Ghorbani Nohooji M. A Review on Ocimumbasilicum L.
Medicinal Plant with a Focus on the most Important Secondary Compounds and its Medicinal and Agronomic
Properties .JMP 2014; 4(52) :26-40.

37- Forooghian F, Das B. Anti angiogenic effect of ribonucleic acid interference targeting vascular endothelial

growth factor and hipoxia inducible factor alpha.Am J Ophthalmol 2007; 144(5): 761-8.

WWAF LT A olous YO o9 33 (Bge vt Silo yd = Sblige wlous g Sy pole oSl alxo


https://jssu.ssu.ac.ir/article-1-4201-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

B sy R PYPSIRPWAT

38- Zadhoush F, Panjehpour M. Physiological role of adenosine and its receptors in tissue hypoxia-induced
Angiogenesis Physiology and Pharmacology 2012; 16(3): 209-221. [Persian]

39- Chiang LC, Ng LT, Cheng PW, Chiang W and Lin CC. Antiviral activities of extracts and selected pure
constituents of Ocimumbasilicum.ClinExpPharmacol Physiol 2005; 32(10): 811- 6.

40- TaherriShirazi M, Gholami H, KavoosiGh, Rowshan V, Tafsiry A. Chemical composition, antioxidant,
antimicrobial and cytotoxic activities of targets minuta and Ocimumbasiilcum essential oils. Food Sci &
Nutrition J 2014; 2(2): 146-155.

41- Copy & Peast in 24. Please Delete This. Vargas A, Zeisser-Labouebe M, Lange N, Curny R, Delie F. The
chick embryo and its chorioallantoic membrane (CAM) for the in vivo evaluation of drug delivery

system.Advanced Drug Delivery Reviews 2007; 59(11): 1162-76.

WWAF LT A olous YO o9 33 (Bge vt Silo yd = Sblige wlous g Sy pole oSl alxo


https://jssu.ssu.ac.ir/article-1-4201-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-01 ]

ooy S AU g T slaoslac ST owyp £F-

The Effects of Total Extract Ocimumbasilicumon VEGF Gene Expression
Changes in Chick Embryo Chorioallantoic Membrane Angiogenesis

Fateme Niazi', Khadije Shahrokh abadi?, Maryam Tehranipour®
123 Department of Biology, Mashhad Branch, Islamic Azad University, Mashhad, Iran.

Received: 14 May 2017 Accepted: 1 Jun 2017
Abstract

Introduction: Angiogenesis is one of the most important biological processes that any disruption of it can
cause diseases. The main point of the molecular guidance in this process is the vascular endothelial growth
factor (VEGF) that acts through its receptors and is one of the angiogenesis specific regulators. This study
aimed to investigate the effect of Ocimumbasilicum aqueous and alcoholic extract on VEGF gene expression
changes in chick chorioallantoic membrane.

Methods: In this empirical study, 60 Ross fertilized eggs were randomly divided into 6 groups, including
control group, sham-exposed group, and 4 experimental groups. On the second day of incubation, a window
was opened on the eggs and on the eighth day 50 and 150 mg/kg of basil aqueous and alcoholic extracts were
injected into the chick chorioallantoic membrane (CAM). On the twelfth day, for RNA extraction and VEGF
gene expression examination the chorioallantoic membrane was sampled, then cDNA was synthesized and
VEGF gene expression changes were studied using quantitative data analysis in all groups.

Results: The results showed that VEGF gene expression- under the influence of aqueous and alcoholic
extracts of basil- increased in all experimental groups compared to the sham group, but the rise was more in
those groups, which were treated with aqueous extract, in both dosages, than alcoholic extract-treated
groups.

Conclusion: Both aqueous and alcoholic extracts of basil increased VEGF gene expression. The study
showed an increase in the number and length of vessels. According to the increasing effects, basil aqueous
and alcoholic extracts can affect the molecular processes of growth and dependent processes.
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