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Abstract:

Background: Bee venom, like many other complementary medicine approaches, has been
used for thousands of years attempting to alleviate some diseases. In addition, the effect of
electromagnetic field on the cell growth in different aspects has been confirmed. In this
study, the effect of coadministration of 200 gauss and 50 Hz electromagnetic field (EMF)
and bee venom on angiogenesis in chick chorioallantoic membrane (CAM) was evaluated.
Materials and Methods: Sixty ROSS fertilized eggs were randomly divided into 6 groups:
the control, sham 1 (treated with PBS); sham 2 (treated with electromagnetic field off);
experimental groups 1 (treated with EMF); 2 (treated with bee venom) and 3 (treated with
bee venom and EMF). At day 8, a gelatin sponge was placed on CAM and was soaked with
10 pl bee venom in the experimental groups 2 and 3. The experimental groups 1 and 3 were
placed in 200 gauss EMF for 4 hours on day 10. At day 12, CAM was examined and
photographed by photo-stereomicroscope.

Results: No significant difference was seen in the mean number and length of vessels
between the controls and sham1 and 2 groups. There was a significant decrease in the mean
number and length of vessels in the EMF and bee venom treated groups compared to the
control groups (P<0.05). Moreover, a significant decrease was observed in the mean number
and length of blood vessels in twin samples exposed to bee venom and EMF compared to
the samples were only exposed to bee venom (P<0.05).

Conclusion: Results reveal that the 200 gauss EMF has an inhibitory effect on angiogenesis
in chorioallantoic membrane and can enhance the anti-angiogenesis effect of bee venom.

Keywords: Angiogenesis, Chorioalantoic membrane, Bee venom, Electromagnetic field

* Corresponding Author.
Email: baharara@yahoo.com
Tel: 0098 51 384 37092

Fax: 0098 51 384 37092 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences October, 2014; Vol. 18, No 4, Pages 354-360

Please cite this article as: Baharara J, Daneshjou D, Zafar-Balanezhad S, Shahrokh-Abadi KH. The effects of coadministration of honey
bee venom and low frequency electromagnetic field on the inhibition of angiogenesis in chick chorioallantoic membrane. Feyz 2014;
18(4): 354-60.

Yo¥



http://feyz.kaums.ac.ir/article-1-2340-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

2 (i S giYT 99 68 00 5

A\ Ay Y *y
@bl & aL5 o ¢ oIEVL D sdeam ¢ gils s Tle sl

oM

O el 1 3 )8 il (slacgslen Olys 53 dle Ol gl p JaSe sassls ple e Jus 55 05 10l g il
oS Ol 5 5 pls S ags al 0o ael edd aal Jke sel 5 A3, Gl gl ebliey 2SN Gl S
3 S g m FinFl g SV DA bliie

dals (PBS b k) V 2Kl aals cdals jgsbas o5 8 # 55 ROSS s15 lsaiks e ¢35 2ae P ol 595 9 Mgo
(25 b olead) ¥ (2285 0 8 (pmablia g 21 Olikes b lesi) V(0285 05 8 (o gl (grmablios 701 Ol b 5led) ¥ K2 L5
Y gl S0 gl 5 (22 S5 i e (B2l D) oty (bl S Bls 5 25 L pl5 Sed) ¥ 028 09 S
Slos S Slap o 035 oo 5y 53 ka8 BT O 4 25 Y 5 Y o5 slaes 8 3 oS 3815 b K3 mYT 58 03 505
503 g S Sl O Sy S g sl g5 oS 4y (233193 555 03 5 XD F 1 by 28U Olis 53 ¥ 5N (028
A (g S a3l b e plad 2V gl BIbI s Gy se Sl I b 5 slus

AP>1/00) 515 0L gylagme BN Y 5V ailT Mals 5 aals s 45 By, Sbleiil I b 5 slaws o Kike 1l
205 098 33 bl o gMea (P<e/00) Wals BLE ls sne 2alS Aald 09 8 b awalie J3 ¥ 5V o5 slaes S 53 Sbleil
(P</00) sls 0LES Jla gre S Y g 25 09 8 b Awglie 0 ¥

i Pl 2 SV DAS b bliie g 2 Ols ahew sty 555 25 $olge S LAt ST SOLy gl 16 Ao

29 2355 sl 3 Ol pwlS B b (pruablide 9 yISH lase g Juus 59035 52 pl o5 Ol A

il o

b lin g 2SN Ol Jous 5555 25 «Sa YT 32555 032 (21555 1SS OB 5lg

YOF-YF+ Slomios AYAY OUT 5 g oF o5lad cohdond 0553 b (2a 53 —ode asliole

S el el Fiasl s Ok ol S S
S dsbe 53 335l e Db w Olys s SBlaal
S sl (5550 i Fhgp plad §lp b Fim 5l
4 e sl 3303l @By odol 5 o e s
ol 0 sl [Y] Ligd o ST Lo jmd sdoee al,T50
sbds oo b b BL,l s alds s Ol &S
oasiall 1l 5s edd S5 b, L Y] cul (g 8
Loy sy Bl i sldshe codlg s O e 5
W L sl o st LSSl Sl &S b glad sk
S Jolo &5 dd F ol 608 il da S ASL oy
23l midy s 5l by s o Gas s S, 0L Al
Gy pp bl e &S A3 slgiy S nl w0 S e L
b 23 el g8 S g patie (S Ol 5 b
S @lp 1) Obim By,8 Il 43 Lyge s (g S cpl Xy,
Objme Bae Ioeadl b ol jor ual cpl 45 25,8 0,54 555
Finsl 4 e aelsl )3 5y905 S g polhs Ay el

e ok &S el S 5 s Hady 25 V] 208

Ao

w53 Ol Jro  iSS sgdomell DB b ol o sles
Jla a8 conl osls LS Slllae K i o0 sloml £ 535 53 i
S Lgho ol M) g Jhe $5hn i 53 e S
SRR & Osg polin (Johu S5 50 D25 W25 Juli
23 Syl ps (i) 5 Cailes o Jghu 2S5 odi,ls 3l
L] Mtr il ple 4 o 5 B335l Cu o8 B Jdly

o lal ST o853 (5093l (2955 (53 025 (SSplsnr oligizs 35 o ¢zl '
Agdao 3219

olid Camj 99,5 (supilz FuSi- ok 2yl lid)lS (semiils "
o 3>lg gollasl 15T 218G (pole 23Sdls

Sgduo 351y collul 31T slRitils pole 2 3Sails  guolish Cannny) 29 )5 g200 "
o 3219 sallusl ST 285515 cpsle 0aSES ¢ gulisd Canm j 59,5 ¢y sbiusl ¥
sgiuns 03iug 36k *

9295 ) STglem Olinizg S o PP pleial) (gleial) OLLS gde
Sgen gollawl 31T ol&tils (593l

<01 PAFFY - QY :gnagi)ns <01 PAFFY QY :pil5
baharara@yahoo.com :Sx3g)iSH Cuny

A/0/F 213lg5 JdRy ANG AF/1 /¥ bl a6

A


http://feyz.kaums.ac.ir/article-1-2340-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

o A i S sVl g,8 0 23S, 5 Jes 5 s8)

IO PR

by 595 9 dg0
2 Yl s a&BLT g gk o
S 058 Go5lr S ld G Sl o851
S (o35 5 A el dgde (Sl sh3T o&isls pwlids
G g oslizel AT Jae Ol gea ROSS 35 lsaiks
P30S ag dgde pusb 010 o oS 13 51 addllas 5,50 sl
ol i 098 5 (Olioms ailaie 51 5 03ml) Jus s
S b by 3l eslitl b o Ol Sladons o gle >l s15T oKl
Tk g p S e ) B L el ) Sl S ey (S
osli (PBS: Phosphate Buffer Saline) b sas 53, (=
246 Froslial Ad 4 ke 2 eSS Nt Gas by edd
ol 5 o Sy O3l 0 8 P 5s loailas b =
dals oy wals op S rels ey S ol aas ar
aali 05,8 PBS L jles (Sham-exposed 1) \ 2Kl
AN Olde Wgs g Sgels Il 53) Y AT
b bl s sl Olde b Sled) V558 058 (Lommblite
0385 5 (Je 5335 25 LW Y o5 0g 8 (ol S5
b b ling s Ol 9 Jos 5555 25 o155 Sled) ¥ (228
23 03l Slaes S b o5 sbakisel Nag (Gmb S
s Sagb 5 oS Bl YA gles 5o (S a0
Cole Gl ¥ Slded S 4 g olKiws) das s FO- Ve
23 Ol il £33 555 53 XS B (gt (Zuds pls S
(Telstar AV-100,Spain) jtweY 390 b s odd sbwl bl s
Y 5 oY By g edd adls p W 03 Ay I 5
S S sy e (O LB SK5P5L 8L J sl
0kl £ 5L sSl 4 Bf o 05 s i3 S oloml b (55
Ommb sl 2wy 555 5 S5V, 58 03 4 Ll 1Lk
e R e T R R R e R N e
(58 535 53 B3 sles 10 S o S 1 Lag e 035 05
3 okl a3l Lae oy Oy 51 (2l 5y, 5o [VV] A2 el
oS0 V3 il bar gy SasVin,S en s
o 4 ol s 53 BT Jsloms 5§ s 055 s e s
sl 4 (W0 4 Jo sl Bl 55 050 o) gony &5 (g5l
SRabsl dals o5 8 slakiped 53 . 0305 L5 e s FxFx)
- ged 3 . LS PBS £ 85 S Ve liie il 2 4) (2
Olhes 5 Jous 5355 25 18 sled 9 Joe Jsd 25 L led sla

Yof

OLKen 5 1,5l

T Wl e el slagsslem Oleys 5 3,8 K 1 g
43 8 g |l S gadaie Slidng 5 65 ealitul 3,40
LS o DU, O Oljs Jes 535 25 el U

slds w5l Sl w sladghe 5 Ao ol sl [0.F]
S, 5 (glilbe (Gl p (s as (S (kS S
Ollas [O] Ldd g S Bdr Jos ) A) by Sl
Ol sl 5 Sl W 4 538 Jes a5 85 45 Wals DL
) 0w Jhw 035 53 (COX-2) ¥ 5U5mS) sl o5
sk plonil Slidow (oo [0] ASL 00 NCI-H1299 st
(KI735M) g 5l a5 8 elize g Joho 035 555 2
Jols @b ol 5 5 s 2 Slsp il s
K3 e 0sds A5 BAS AL SISl el DL
B g Jsh 0ay cpl 53 0l 5 B 4 Gty S
s £ ssml Salg 53 g a8 G5B 55 Johe 5 2
S el GBlad g 05 Il (Apis mellifera) Jos 555 [#]
OF 51 e glis (sl 5 03500 0553 (525 oS )3 1, O
A5 dsle JUb sy VA (hyls JBlas esle cpl S e 63l
bl e ez I il sladsy ol Jeb 555
-l A2 5l sied 5 s dls dher 1 plae 5T Vsl
Sty b ) g A el B (G5 e dWS sle
SIS e glaB,l8 [0] Aslr D513 asls ol b
Slcandy b O Bl oy 5 (mabliios 51 (5ladla
23 0l) Sde OF S Ols 5 45 Sl 0k 4l K550
S Lged S5 g el (g a5 S 2 e
“ep V] il s asls DL Fae ST pl @ 5s el
S Ll & el e3ls 0L Sllae F (e
231 e e g ) Mg Gl AL i 5 (L
AUl &S xas I F P00 cod az e e 55 2l Jol s
bomer 055 S 5 G0 5 235 glag,leal sbul O seu
on osan edd plxil Slalllae o [V] sl eds B all
S S bl S Slallds by 5055 sl Ol
Ll Jlazml oI5 5508 SIS )y 5 Connl okl oty
B R L S i e R i
0315 DL 398 Joo 4w 3 9085 sl 3 (6l e glis b ge
g bliang S gladlde J1 51 a5 5,158 [AA] el
s pizia You¥ Jlu s az gz Ko 8¥1 90558 033 0 53050
Y Ddd b bl fSUN el golee S SOl ol
Ol ol 31 pol agn 0o [V0] cl 5550 5 S
P53 FA O EES S Y o b bl S

f a)L«.ﬁ |\/\ 0,92 |\\“W|glﬂ K] }é.ﬁ Iu.'a.:} MUAL‘}J


http://feyz.kaums.ac.ir/article-1-2340-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

g lin g 1SN Sl 5 Jons 955 85 S

e g0 53 By Sblaiil dgb 5 ol 5:Kke () o lad
bl s S Sln b Sl sakiged b b L a5 b
aslis &S J s (P>0/00) sl OLE s ias S
256 sles 098 5 o ol db 5 slan Kl
St Jgb s (V0 2Y/F0) slaws 5fils b Jos 5585
3 et 0385 25 b pls Sl 0g 8 55 GraJe\ YIVAEA/VY)

(P</00) o1 BLES Sl sins N b lin s 2501 Ol

Ols Wign g aom g iz O el SO ol =) ol IS0
¢S AL eblines S
(© 0315 (F by (F Opanl sS0l otems (F Olis Wsn s ooe ()

S

S5 PBS b jle) V2Kl dals als slaey S 5s
dals 0y, 8 53 (P>4/00) wis oss 53 By,8 Jgb g sldw s
35 A (o gels bl g 2SOl Olise b Hled) ¥ 2K b3l
Sead) N o5 058 53 (P>0/00) Wi olis By 8 b g sl
Gs,o dsb g sl Gals (pdy, embling S Oluw L
0555 A3 L L) ¥ e s 0s 8 s (P<e/00) Ad sualie
235 (P<e/00) ws sdalin By 0 Jsb g slaws JalS 35 (Js
AN Ol 5 s Ly 25 pls D) ¥ g S
S5 el Sl s Gy sk g slae el (eebline

(P<e/00) as sdalin N 5505 055 4 ol

¥ oyl VA 0,55 [VFA¥[OLT 5 jgo | Hasd asbola s

et 53 25 s e Ve Slhe il a4y bl 251
ol gy Isdome o oty Jows ¢ A3 45L1 Vo pig/ml s b
(23 535 03 KA el S 5 5LSSl 4 b e oS g e
4 Y8 98 5 ) 28 S b (5 0smlsS
Sl (Kbl s 58 oKiws S Jize 4 g oK
VLT S ST E-H NP C R CRV R S
ol o3 S 0 g Sl g ks Sl b
2 e ol 0 el ¥ e b e o3 () o)kt )
s Ruggiero b s sad 4l 2,18 4 s b a8 515
3 bling S Ol b Sl Gl s S, (R
2 V] s bl RSl 5 gl Ko gl a5l
Jow eagdos G W plad 5o Ol SO eassles S
s S Sl S8 S 4 Y5 el 5,05
i, b o gpslas (Ziess Germany)  Sladss
& > Imagel i3 p5 4 aolas AS ag TXVX0/P0
33 kS 3 s 3,90 (BenQ, Iran) gl V0 s
Sson b Gl axgr oo LUK dpol 2l lagy
S50 gesls sl stis S Cule; K el 5 Lyl wslul
2 &S Byp DLl dob o slaas Sl Loy Ssbe e p
pLos sl Y5 gl D) b ¥ s LSy sk aw
3 SPSS 15 5 51 ealiwl b Laeals a5 xS 0511 b gl

3 8 Jos P<2/00 mlaw 53 ANOVA (55U 0 o3

oW
V) Jsb g (YWALER/TO) slin ol dmslis

SRV 8) sldas b dald & ged 53 B ,e Sbladsl (Gre s 19/4)
el gl 53 Obladdl (o o Yo/YVE/VA) Jsb 5 (YF/N e
oo VA/FFEY V) Job 5 (YY/ v EY/VE) slaws 5\ 2Kl
ML Ol Slsgme DMl ¥ aRKLGT wals S (e
i &le amlie &S 5p I sl (P>4/00)
S ged (o LV F/8¥1/79) SLlaiil Jgb 5 (A EY/F)
M b bliny i Ol g s 585 25 L Lles
B (s VO/YAE/P9) Sbleiil Jgb 5 (VA/YEY/50)

Slaged) (P<e/00) als 0LaS Jlagne als aals oy o

Yov


http://feyz.kaums.ac.ir/article-1-2340-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

OLKen 5 1,5l

..\l.irb_yé;a)‘.\i\cjﬁﬂg&dudfjglwvla.i.ia:l:ﬁuﬁédﬁjqﬁYS&w‘ﬁj;J}Jw—Y UL@JQZ

Y (o) (e V e (3 Y AT sl (2 ) Al sl (o el (i

" THY

[ 3 (AT 1 .

4 “i (AN

-1}, " LA ,t

} Iﬁ

._E 1s 3

3 ]

3

L]
' R g f weyd v awud Tawud Tawud oyl Ll d sy $ Vemnd  Tamud  famyd
VALY Ly Nk T
wayd gy
He e
S Gt ses 53 Slleiil Jib s alie ke acslie =Y ojled ls5al
Sllezil Iob o Sbladil sl il
Jos 5355 25 L led 05 S a4 d P<e/e0®F ciali o S s P<o/i0 *

Yor Db b bliiey 21 Ols plg ) 5 ekl sy S
SagVip,sS 0o 53 F5a5l 2 S 5585 A5 5 05 34 A SSASL slaeky s Fingl S Ll
2 oS Yo bline s 2SI Olis oS WSS 31 Ay go 4> s 3 bl 1S o bl age SE S sy ge 5 Slulie
3oty 4 o) & Sl Jous 5585 25 ba g 0dh plonil lgas BB s B e Ol ade it a0k a5

YOA ol VA 0,05 [VYA¥|OLT 5 ge | ysd asbiolsgs


http://feyz.kaums.ac.ir/article-1-2340-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

e bl g 2SI Olds 5 Js 555 25 S

A2 el 1B 4 GleulB b (b 08 Sl
o Ol LIl S e S e o)Ll Lyge s 0 OS]
b Ly g o 4 pladl s ol GBSl ool K5 (oS
“sep 4 Sl glamal V] a8 S5 p5l gl 8L
sl oz ol g g A SS Haes LD, 4 Nlg e (WS
WG pmbling ;U sallds az g lagsr g5 ol
Y] s el S osw sbd e 5o 1) S gt &b o
b ombliae sladlae ol 3l 51\Kea 5 Delle Monache
sbdso o, b Fp 00 83 5 Nd e ¥ ous
MS- Jshu (go3, b odd i g 5 Ol BU Ay JUS 50
Sl sl oblie Oldse cpl 45 W5 S edalin 5 uyp |
So5P My S s S5 gaamd g e s Bles o5l
Oy 5 LS pas SIS 5 O ple 2K Bl e
SOl 4 Lsls 0L 35 O, Kes s Mohamed [Y1] 555
Sl el s e Y U/ oad b ebliae Sl
sdlhe Jlie 3 5 Lsd s iy pab 5 Fid850
2 ol Sl osbul Col s e Ve Cud b bl S
53 75 b [Y¥] 558 5Ll il 5 s5lads b 55 4 5l
5 5305 S LS, dsb g alass Jlapae alS g ol
b (bl s 2N Ot o pmn 55 oS Slo g S 55T 558
e 0885 P S edalis B F I3 S Y s
S Skl as, U el s sabwge KiS
Fop Ikl as, LsS6 slyse, 5 (VEGE)
L VEGFR-2 St gla s 03,5 45 5 5 (VEGFR-2)
[V8] 558 35050 Sl csb AKT 5 ERK el s Jslu
ebliheg fSN Olds 5 a8y 85 pl 5 86 O, e 5 0sl 28
3 o e SasVian S ey 2 oS Ve oad
Solee S LAl ol bl i) Db 45 L5 S sdaliv

[ 3580 SV g, 65 03 535050 p melaSs o

S 5 doma
AN Ol plg s plS S Olse paeme 3
A EIg e Jes 585 A 5 S T DS L eblike
oSSV g8 03 55 FiaHl 2 Jee 5s5 2 Gl
K L;...:bl;#}f’ﬁ| d'.\.:ﬁ rb}' ealiiwl S Laas ﬂ‘jﬂ b A 9>
Slys 53 b LUS S Olgen LlF o Jos 5085 25
s SNgbn cozer 5,8 I g s speg Fimpl
Sldlas 5 3,8 15 By ax g 5,4 ol JMJ\:K:M r.:....a&a

sy ol 55

¥ ejw |\/\ 6,9 |\\“W|glﬂ 9 |UA:A MU;L&})

Joes SIbI B5 e Sblatil dgb 5 slan 55 Lls g ialS
2 Ol g Jus 585 25 Pl G A G Sl s Oled
Oldlae a3 salis sleSa Jos 585 A5 L oled b Al
5> JU 5l 5le iy slad sk WU 5131 3 45 ol 03l Ol
ol XS e eliie Ol il Ghe G &S syl 2y O B0 S
4 Ab S b G LS, S e s il 5 e g
ol edea S Tuy Lkl b ple JWkT glad g
IIY] S5 pr K 56 BeS sl plu 5 VEGF by Wad sho
Sls gz s g 353l s el sba, 556 51 S VEGF
S Wb 3 oo ples LU S 5 s SESse SIS
AS VEGFRS Kb s 5 555 (5baoi 15 b o o
das o JSI S35l 5 S5 Il s s sl s
Wi JF2 et 205 5 gmpmsler sk
b sl WG o b 535 25 4 el 0k slgd [VFAY]
pelS Jlasl Sl 55 9d b 3 (e sellS 055 WS
Hypoxia-inducible) oas Jd  csl dgsdls o
s, sS6 Ol Wl Esb ama 43 5 ous HIF-1(factorl
-5l 038 JUi b o 2530 VEGE o 5555050 o
Clados rzer [10] 358 F3a5l sle ol Nlge s
23 Jet 5385 25 GF5pF A Sl S diS ol
Ogedy find 038 aSoh b g9 iy il ol b
25 St OKes s Huh [VF] Wigs o o3 VEGFR-2
oo 21 Al 2 e Sa S Ve o) Gkl b Jus 555
23 335l G 5 Wsgei ey p LLC Jsbo o3, 5 be
VEGF emed Jes 5585 25 (1] Lol OLE ) bk ged ol
sbul SLS e Jo (Sppe JSH 5 O rles RS (S0
[VP] S e Slge 1) Ol 3 DLy S pple lad g 51 0
OSls A L e gt cnl 3 et 585 A5 B33l AT
2555 A5k edd sl sk gad 5o By Ol Job g sl
$Ldlaw 51 as Wals 3Lis i1, Kea 5 Shupak as 4ub Jes
SSAFL s (Fn s el S L eblies XS
308 (g s il g SaSs l els
plowil Sl o [1V] 35500 ealial Blays Ol 5oy Slast Jolos
soien o 5 HSes 5 TSAl by Sl wiige 3 0
Cute Sl dyge odd plol Ol il (Koo g1 glacal OLeys
2S5 Sl s (PEMF) b eblines 21 sla0ldee
b )3 edd W 056 glac; 5l ekl s gl sl
PEL adp 5l B0 S amr il ] A3l (S052
51l a1 ad e S5 g 5 Mes 45 3L 0 O3S

04


http://feyz.kaums.ac.ir/article-1-2340-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-23 ]

T ol sl s 4 dgte Sl I3 oKLl o) sl o0 s
"‘:‘-L"’J‘ ‘5)|}<.~L‘.~ kil g, Ken

References:

[1] Nabiuni M, Bahar Ara J, Amini E, Jalali H.
Determination of Apoptotic Doses of Bee Venom on
Human Promyelocytic Leukemia Cells. J Cell Tissue
2012; 2(4): 425-33.

[2] Mansouri K, Mostafaei A, Mohammadi-Motlagh
HR. Angiogenesis and tumor. Behbood J 2010;
14(4): 305-15.

[3] Noonan DM, Benelli R, Albini A. Angiogenesis
and Cancer Prevention: a Vision. Recent Results in
Cancer Res 2007; 174: 219-24.

[4] Nabiuni M, Parivar K, Divsalar A, Safayinejad Z.
Effect of bee venom on human acute T-cell
lymphoblastic leukemia cell line apoptosis. Feyz
2012; 16(2): 121-7. [in Persian]

[5] Nabiuni M, Parivar K, Divsalar A, Safayinejad Z,
Nazari Z. A review onantineoplastic effects of honey
bee venom. Zahedan J Res Med Sci 2012; 13(9): 1-7.
[6] Liu X, Chen D, Xie L, Zhang R. Effect of honey
bee venom on proliferation of K1735M2 mouse
melanoma cells In-vitro and growth of murine B16
melanomas in-vivo. Pharm Pharmacol 2002; 54(8):
1083-9.

[7] Zafar-Balanezhad S, Parivar K, Baharara J,
Mohseni-Koochesfahani H, Ashraf A. The synergic
effects of rapamycin and extremely low frequency
electromagnetic field on angiogenesis. J Shahrekord
Univ Med Sci 2009; 11(3): 70-6. [in Persian]

[8] Lee HJ, Choi SY, Jang JJ, Gimm YM, Pack JK,
Choi HD, et al. Lack of promotion of mammary, lung
and skin tumorigenesis by 20 kHz triangular magnetic
fields. Bioelectromagnetics 2007; 28(6): 446-53.

[9] Chung MK, Kim YB, Ha CS, Myung SH. Lack of
a co-promotion effect of 60 Hz rotating magnetic
fields on N-ethyl-N-nitrosourea induced neurogenic
tumors in F344 rats. Bioelectromagnetics 2008;
29(7): 539-48.

[10] Ruggiero M, Bottaro DP, Liguri G, Gulisano M,
Peruzzi B, Pacini S. 0.2 T magnetic field inhibits
angiogenesis in chick embryo chorioallantoic
membrane. Bioelectromagnetics 2004; 25(5): 390-6.
[11] Baharara J, Zafar-B alanezhad S, Nejad-
Shahrokhabadi Kh, Hesami Z. The effects of different
doses of atorvastatin on  angiogenesis  of
chorioallantoic membrane of chick embryo.
Shahrekord Univ Med Sci 2012: 14(2): 12-9. [in
Persian]

[12] Hattori K, Dias S, Heissig B, Hackett NR, Lyden
D, Tateno M, et al. Vascular endothelial growth factor

Ol \Ken 5 1,1l

S1o08 g
S G Slade S pree UL

and angiopoietin-1 stimulate postnatal hematopoiesis
by recruitment of vasculogenic and hematopoietic
stem cells. J Exp Med 2001; 193(9): 1005-14.

[13] Baharara J, Ashraf A, Balanejad B, Samareh-
Mosavi S. The inhibitory effect of low frequency
electromagnetic field (50Hz) on angiogenesis in
chorioalantoic membrane of chick. Zahedan J Res
Med Sci 2010; 12(2): 8-12.

[14] Salehi E, Amjadi FS, Khazaei M. Angiogenesis
in health and disease: role of vascular endothelial
growth factor (VEGF). J Isfahan Med Sch 2011;
29(132): 312-26.

[15] Orsoli¢ N. Bee venom in cancer therapy. Cancer
Metastasis Rev 2012; 31(1-2): 173-94.

[16] Huh JE, Back YH, Lee MH, Choi DY, Park DS,
Lee JD. Bee venom inhibits tumor angiogenesis and
metastasis by inhibiting tyrosine phosphorylation of
VEGFR-2 in LLC-tumor-bearing mice. Cancer Lett
2010; 292 (1): 98-110.

[17] Shupak NM, Prato FS, Thomas AW. Therapeutic
uses of pulsed magnetic-field exposure: a review. ScCi
Bull. 2003; 307: 9-32.

[18] Tsai MT, Chang WH, Chang K, Hou RJ, Wu
TW. Pulsed electromagnetic fields affect osteoblast
proliferation and differentiation in bone tissue
engineering. Bioelectromagnetics 2007; 28(7): 519-
28.

[19] Hockel M, Vaupel P. Tumor hypoxia: definitions
and current clinical, biologic, and molecular aspects.
J Nati Cancer Instit 2001; 93(4): 266-76.

[20] Di Carlo AL, Mullins JM, Litovitz TA.
Thresholds for electromagnetic field-induced hypoxia
protection: evidence for a primary electric field effect.
Bioelectrochemistry 2000; 52(1): 9-16.

[21] Delle Monache S, Angelucci A, Sanita P, Iorio
R, Bennato F, Mancini F, et al. Inhibition of
Angiogenesis Mediated by Extremely Low-
Frequency Magnetic Fields (ELF-MFs). PLoS One
2013; 8(11): €793009.

[22] Mohamed M, Figulla H, Sauer H, Wartenberg
M. Static magnetic fields increase cardiomyocyte
differentiation of Flk-1+cells derived from mouse
embryonic stem cells via Ca2+ influx and ROS
production. Int J Cardiol 2013: 167(3); 798-808.

[23] Dashtizadeh A, Baharara J. Investigation of
interaction between deferoxamine and low frequency
electromagnetic field on angiogenesis in chick
embryo. Zahedan J Res Med Sci 2014; 17(2): 11-15.

f a)L«nﬁ |\/\ 0,92 |\\“W|glﬂ K] }é.ﬁ qua.:}' MUAL‘}J


http://feyz.kaums.ac.ir/article-1-2340-fa.html
http://www.tcpdf.org

