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Abstract

Introduction: Many cellular phenomena, such as the onset of cell division or the
polymerization of cytoskeletal microtubules, are controlled not only by chemical or electrical
connections, but also use long-distance methods such as sending electromagnetic waves. The
article is a brief overview of past research and new information and documents published in
this field.

Methods and Materials: This review article has been performed by searching
electromagnetic waves, cell, cellular connections, cell interaction, cellular biophysics keywords
in various data bases such as Scopus, Science Direct, and Google Scholar.

Results: Studies have shown that the presence of electromagnetic waves is directly
involved in the initiation and conduction of phenomena such as mitogenetics, mirror cytopathy
or death flash and indirectly in other cellular processes.

Discussion and Conclusion: In recent years, research has shown that many cells
influence each other’s behavior by sending electromagnetic waves together. The existence of
such connections can justify many unknown cellular behaviors.

Keywords: Electromagnetic waves, Cell, Cellular connections, Cell interaction, Cellular

biophysics

*(Corresponding Author) Najmeh Hadizadeh Shirazi, Department of Biology, Faculty of Science and Agriculture, Islamic Azad
University of Roudehen, Roudehen, Iran. E-mail: nhadizade@riau.ac.ir

56



1199 Sy 6 jlosd s oy Jlw

g 832539 3 Hlows 18 LI H1 51 3 1 31 Gublidog 5SI Z1g0!

* e o3l (gola daz

Ol ey oy Aol (oadlal 13T ol&515 ((63,5LES 5 o she 0aSLiils ¢ plid 303 S

oS>

15 ¢ shor SISl 05l (gl 32 55 5m O sl 2 oy b 5 I shos ranes ST e I shos (sloody oy 31 (6 5l idontlo
Lap Il 5 Lo phon 47 sy oo Jlai ) 9 i g a3 J 287 (SO ASUIL g (lans Slb LS il (lodd el (slaoli s b
clis o iiS o o3litil 33 pucbolitn 5 2SN ol ol sl e 5 52 555 gl 55, 51 BCSL b 5 Uad shos Ll Julss (61

el o Jizia d ) ] 53 8T Gk bl 5 DM 5 228 Gl rag sy ol sS Sl (55 40
Jols sk VL@ e gl ¢ ublinn s 2SI 2 gal (5l OB 315 ¢ (555 0 andllan ol 5B sl B B8 9 S50

ol dlis 5 43 5 s>t Google Scholar g Science Direct (Scopus (Sl e alf.;li 33 I e &5 5 5 ¢ koo

ol o 23S T ol

S s S e dle ooy Colin 5 ST 55 eoliie s SSU1 o gal 552 5 47 Wlosls OLES Solalllas el

1 I3 ot o D) g 4 o (STl 53 g s 55b 4 S8 0 WL 5 (gleiT

03,8 5131 Bl KA b boliin s S0 gl Sl 51 L 5351553 oy 4 Lo shos 51 (6 5l 16 540085 9 S
bl I sl LB (51 31 (6l oS iz 5 i 7 gn (SN i 5 g5 S o S o sl 2 5
(S 6558 5 ¢ I ghn Jalos ¢ I shor VL e sk ¢ i s 2501 1 sl 2 SlS” Sl

Sl s 5 3 I S o Lo oSl st
GLllles 55 o pe Ll (S A Glal oS > oS
DL el eliimes 31 (6 b lallae bl 5555 eblite
Wil Jshon sbaodsy 51 (ol e 5 3 L1505
AL LES ol 05 ) e Jirs ooy Senlas 5 0ls s 15
b lias 2SI (gl Julss ¢l gz 4y lin el 3 (T )
NAYO Il 5302315 2 00 OT Bl lammo by 5 SGaSG L ad ke
S s 53 1L S 0L S o5y 2 e 215
e 5 1S ol el 2 (1) 35 = ae | J shor s
OLsl 8 cplas s T i pl b S po 01 5l L a5
x50 Sl Ay aSle 8L il sladyl 355 31

el S adly pl S oo i A 5 Gl Dl i Ll b

400
Bl SasG b il oo bad ghow diile (555 g (5ot
Coale 5 (S5 5) s s (Shzmn 56 50 0 4ty 503 5 5 5
Bl (Sl oSy ot anstld 5 4l Jolos it
6@Tauwtéglp.&_wgu,¢gg,uw
& L“Oi&ﬁw*ﬂ‘rlmz JUsl ) shte 4 5 calises lads, 5 o
S 5 alard o IS 3L S ¢ blis s a3 e
)ME 6‘0)3 G_A_)ﬁ o.l.:) J).Lw & DL g;.w‘ LSJJ‘ )L:,w.: CJU&UJ\
}&d%@j\éﬁoﬂﬂdﬁf}%dﬁ@
cd}w&fﬁﬁﬁ)bbﬂéd\s@‘ﬁkQM‘AJ}.;LQCJLJ
Sl b oS el (gl gd Ssas Sl L Loy ¢l

Ol pleemmnss o pmnsy domly ool 13T ol Ksls 5,58 ke 0aSils (ol o3 038 (63l 030353 Aeomi (J e oy )38

nhadizade@riau.ac.ir : S5 I .1



1199 «So o loud cuad > oy Jlw

e laeks 1S 55 1 (Excitation) SIS s 5l (slas azes
V) aS o W5

b 9 9 3lge
i30S dglad b ol G0 s Ll
Sl s 53 sl ls plail 1 355 g e Gly aluy lash
Cpge 4l Slln g wlie 225G 5 a5 R SIS
D2 ol aly ;S 5 aS Gosb asls 3 LU (55,3500
oslad sy e adlaie Cons 4 (dloasl oins 25 Ol s
Sliis (Gl )y poa) il axdls )5 (a0 ,8) 2Y
53 Slad shu sluas 5 s S 4 o S oy 51 8L sla 2
ooled ady; 5 (Jseme Ll 5 5) J 28 3L 93 5515 5 50 I
B s 4,2Y sl i, Sl s S ek 5 e 12T
035 4 S St Sy = 3 ladsha sluss g 5
(L) psad) L odl (Sfsne S Jl ol cils J s
e Sl IS 4 5 0dd Gy pme (5355 4 Shlesl oal (5)
A plnil Lo L 5 s ez b 5 OLLS (2 o (055
s as 55 S o dab 1y S5 sme o5 Dlidesd () polas
lad sk il sl 5 0Ly 5 Get3 (Slis 4 odyy ol O
xlitel e S5 51 S 0lius ey sladli 3 . 515
S ol Ol 555 0558 SO LDl askil 4 pB S Wy S

S 303 35 5SS g sl s 5l (ol 03 OF B S

ol bl Sg 9 LS jul o egle alzo @

ASU Jool cpl b b (S5 (Sealyss xS 6559
S by (K5 e bl b SIS 2l
b5 5050 U oS 0055 n all (Sialn s S0 oy Olude
S e e 3 90 e e OF st 5 b 51|
L S o b Ll e onl by 5 Sl OF (6, S g 5 L,
s Sl 13 O 53 3 i 250 sl S
ELF (Extremely L e 355 s 1S )5 (al.} kel 5wl
(olasl )35 g0 Joo Joslyy L 35 o 4Ll LowFrequency)
£ 51 el b s ASl amals Skl (5 2L
WJpSle pbline g S slalie 4 Lo Wbl o s ELF
sdeal 5 Skl 4 ladhie 8 S Sl sladlie o
S Sl e 53 a0 52 1255 o oyl 53 b 5
L sk om0 oss Sl s cnl bl 18 J ke

(0 0F) sls G ELF 4 Ol 5 ol
Sl O 4 (@D 1Y s LIl s s sS Ll
s e ST 5 30 88 Cs 5 sl s o S5l
WS dwy e pl s (65 w03 S Sladllas lid S
Sl sl sl g Jale 55 da3l I hor s 5LET 3
Jsbor o 5148 sl S G 3 g5 93 5 s S03
gt 63 S 3l 1) Sy ST ps 5 el Jlal OF &

5 (Gl 5 o) 43I sl Coale LS opl 4S5 S

Radiation

blk%&(y}ﬁndﬂldﬁ:Wuxﬂij:ZY gowgw‘j‘?&z\ .rhqwujlﬁdﬂfJ|)sJQ(dlw:i}};j\ﬂ%)ﬁuj]—\ ﬁ‘,.,a.‘{

03030 51758 055 9353 55 ¢ 55



Laghw 332593 9 bsosds jué Dbl )l sl g 6ol Juablikog jiSJl 2lgol

< i 031531 w0z

DNA s (2l 5310 Oles an 58 506 151 55 Jlie O ey s
(OV0) 555 0 0dss jase slad sl )5 (G LS UPE GY 5L
((JJL“@}JJJRU»o,\jjdudj.l.ngwdw;)l;é)ﬁsdb-
o3 o S 51 a0 g5 g8 5Ll SOl sl
Lol b apd ooy ol el 2 (658 SO S S ey
Slr A eYsb Slsesb bl o ot uila 5l
S Slealinal b J ke s b sl (STl a5
b o S o ezl b Dl 5 S S SG L6 s pe
B 0TS a5 Geass il ) 50 Lo 5 (S s al e
,ulj:d«ﬁ:uQuj‘)ml;.-@;@ng;&rbg\wjﬁ);
il ) Gl ey o a3 s e ST LB azils aalsl La s,
ol a3 sl 4y Glaze Ja oS ol o g ity S
Loy 55 i 55 Sl il 8 L el Slagtecs ST
b EMF 5l g il baw g Jeslu Oy 4 AiS e 58
b Sands S Al e (3 BN S Wipd e SO
Ao g il 55T Comnd l e S bl o 4
AL s 55 sk DLl g, s EMF Ll 51 IS !
JJL@:L;,LWEMF(,.g.wg;ﬂ.fo;\xlyugju)mwl&uf
S0 31l gcl (S o3Il LB Sl gla s 0 ) slons
S s Sl (6548 5 55 e eslanal (gsdae sla 55, SIEMF
o S0l O KaS @ s el o3 ol o
S S Olee o ks 50t sl oo 55 Oloe ) shor
Ledgyml oo sdisn s O3 sk 5 Jsba el sy 5 5 5o
s s ois 50 SCaS LB 2S5 55 Ol 5 (55 9 55 5 2
(V5 48 (5 S 3100 1y U shon _osboline s 831 slaJlas o)
S eIl 3 (THZ) 55 |5 o s s 2l ol8aes 31 sl
S kel sl &S ol gl gla ) 5l SC EMF
L5 o sk b 3 S S lialas )| IS5 sbay 3 g, 0
gy ol oS A Al 5 esgdee sl EMF gla SIS 8
s 0T gLl o 3B J game o 5Sn s 50! (slaolKanes
3y g plomil 5,815 g oSy Sl S @ 0T oLl
S 310085 o sl o b 0Ll e il 53 (W HIA)
ol Gl (S sl last il 5 S sl Lo Odd Cd) R)

&ujf&jj;\cle\;w OIS s S1s S eslanal sk

S b g Mol s (5l 53 laes S b 5 a i le3T
jﬁ“)dﬁﬁ)ﬁc’)uaﬂa‘éuj;bjéc@\e.&itﬁ\

.MWUdﬁAJ;

S5 e LEWF 25 ity

O33le 55 p25 tns (5 S50 b adaly 3 35158 X L
S GG Sl JRe a5 3515 5 0y Do g se 3 e 3
Sl oS3 52 5 8 553 A 31 B 1S 51 Gl asle S
SO Lo S o Koy 5 e Sl 50 3 00e
T dsb b ol i gl e en (A) L3S (5 S el
SO LS el B abae Clasl 5l e e i
Il s GELKes 5055 (4) 355 o pitin 55 00 S o5
S 00 Ity S GO ST 05025 55 55l g 65 L3 OLET oY
SO evvem? = gesde b SOl o8 50 3 053k 55
lad o 5l el as lad g s (V) das o i 5
2l 208558 OLla B SG d 5o 5 hns Sl 5 5 0 S0
035 38 3 roiliion o5 0T 3 (rm g ol 0 20 5L
S doli;.a Xy S » (UPE: Ultra weak Photon Emission) L
Sl 51 UPE s 5 o 05 55528 ol sk
b 8 Jolse (2 5345 (ol efus ol (S e Lty
Ll 53 (0)) ol Sasde Lls 13 Soss b slasd
S ol yasl Sl s 4 s e 4 UPE Jlou
Ol il o> ol AL C28 5 s 4 sk
OY) 3 S edaline |y (S e 2D

4 Sl 0T 3 (S UPE o 5 r (Lo oy bt 8 el
o3l o (SUa ST 5 epfiens ) 5b 43005 slad shos 53 UPE
S 5ol 3l el (6 S e 3ILIUPE Jlis Ol gie a5 55 ol o506
3Ll a3 YO-YA 63 sdoms y3 Las by ot b leo 36 05
i a3 Y I 5 S a5 VY lea;«SdaK;AM.:)l:
03 O 5 odd bt ot Stican ol SIUPE o 353
2 ey e (V) il e ol Les i g 35
eJ.ALi..aJ-.ﬁj(Horderum Vulgare) ¢> 5 (Pisum Sativum) jew 3 450
55 ook Jlm 53 Slad gl () 31 Kes dalpd (VF) 2
34 e Jo s o0 UPE la S oS ol O



1199 «So o loud cuad > oy Jlw

S edsds ol g5 S Wl axdlas S8 SLsnw S e
Sl U3l colibosl pl 55 (Y8 Y0) sl gl anl b st
500 W1 Oy e b Sl slad sk 31 iksin 615
Ol 5 4 6 5 Ay IS | Coxasackie A\ uy g 5 oS ISl
e St 5 555 o3binad (S me) U s o
Sladshe (Kb by ol Sl SIS w0 s
o3litl (g5l gn Lo iulosl ds gazs 53 oS KT 5 ouS W
03 35 50 slhecdse Ol 3 a8 > S edalie e (,.::jl 25
sdalin gladsle 5l azws of 5 b oS a1 glad yha
SBlol I 55,158 4l o g5 oSl (glad yhos 3145 555 oo
wl Gl g J1aS Sls Slebl 5 cnl ply . Jpane a2id b &
e el 50 3O gle by sl sle andl s 4oL 5 Jlaxl
Sl 53 s (5, Oliee plo Slalllas 3 ola ks,
Al edalie gises S

& 3gdon Jsho o bl s S OB s S
03 alie ooy St (Joko e s oVl 5 1
2l s (Ol a8l) 5k bt 5o SLS S o
Las SL (YA YY) sl ol 54158 o3 S (SLa s
3 8l sl s el Sl s S 5l il e i o
OV S eslitl S350 slas Shes o 5 sl
5033 SLUES wa Gr b 5l aS sl 318 s hlesT s
Ll o (S o b adlg e b9 5 slag S
e b e er 55 (T) daas 28l g 5 B Ol e
|, (Pseudomonas Putida) 145 53 U 30 93 5 51 (5 2SU 5l alools
3503 SN 5 s 5 (7)) Sdb kel skl A s
5o 1y s ezl 5 UPE (o bl ies 2ule3l LIS
AFY Y)W S edalive oS Lty 3l

352 Jolas 53 UPE I oalS (gla,do oS ey oo i i oo
axn il OLLL a8 sl ys s 5 G g sl A0S o el
Ll 55 o (oS Wl) Raphanus Savitus 4il> 45 oS 553 L LK
oo 0 &S oS T 6y S gladls s lalie ol s
Gy 5155518 e 3 eslizad b 5 1,8 a3 LS andi]
0 bl SO L s opl S sl (Ll e 1 SWI

ol il S 9 Sl pole alzo >

Kal g ol sl 3l S5 et A5 EMF el (il
St el (5 S o3I LB Olely s ySn 5 2l KaS L S 3 5
sladsba 5l Jol Obly b s gl pladde 5k )l
Lme ) DLkl 5 Gl el 3 Jlad

(V) Col ol 451 J}Lﬂ;lc,\.\:tbu sl ss g

sl

bl e adghe oS ol 0T GLS lids glaasl
b oo S5l SO B (S5 s 51 a8 (5 S slad b
3l dseme b do LYY Y ) S 13 bl wleds
o o gbedsle pn (SSIL plesd BLST LS s
o S| 105 51 wile o 5l a0 5 AS e (5 1S 5l
b ol S Sl losT ol (V) 558 o bad she o
s b a8 3T glad s JS 5 s e Lokl & sl
53K sd n ool (Lao S W L8 o 13 alstlie (5 ma o
X505 350 5 W s 516,505, oS W (slad shes Ll
S Bl 55 kel glad g b 5o 0dsls (Gl KT oS
S g 1B Al e (5 pme 53 | ks e J 2 05 S
S oS sWI glad sl pslme 53 d g ol (Il ol L
W lad sl 5l SolKe Sy g 4 45 Jm 5 L5 oo 4zl
36,3 a8 gamme L o I SO e G a5 oS
Sladllas ol 53 3Ly IS3T 8 J S b as e J 28 slad s
sl b o Gl el o S wlie os S opl 5,05 3 4
i Slislosl pl 55 5,8 o )3 alsle (5 me 3 a8
W sladshe 53 has dstlie 51 50 Ol uis oS ol ol
Sl T lad g 53 15 o (651 o iS5 55 sadotalie
RS gladsbe 5o b e Jb ul b sl sdalis 3
53 O Sl oS bl cpl 555 e odaline Sl K21 L2
8 S lad o 53 bl 35 e otalie 5L ISCST slad s
bl 5 S S5l 3 5 5 51 ST 5,515 4 5 3L, 12T
U3l &S ade gba eyl dlde b Jole
S oy > S Sl s S a8 S sdalie ol alnl

B 53 oS e o SIS Sl G s OIS e L Sk



Laghw 332593 9 bsosds jué Dbl )l sl g 6ol Juablikog jiSJl 2lgol

< i 031531 w0z

S 4 0l LIS (glad sl 4S5 Sodaline (g5 S o Jiis
SSEMF slas 3 o35 53 (FA) S o S o 5o 3 Dpole 5
s Shas 15 o il o ol o s i o 5
DNA 5 5 53 el 523 s b 2555 a5l ghow s
3 sk (slas SIS 51 ok 5 055 2 O RNA s 5555

(FY F4) 510K

S 5 domd 9 oy
b g Jsbe o eblaes S bl e S
Lile ko e L3b slaedudy 5l (ol ol 55 Olddes
S50, 3 ok S0 L s lad s 0 Sl s W1 S S
3038 SaS 2500 5l ol g 5 Oleys 5o Ll
(ke Slal ) opl W5 J xS L 0l g oo LT a8 A8 jaseie
5L il e §5 S J xS |y Lol s w5 J ke sla s,
GadS S b ol 3l 5 il ad plee Sty (5,8 w0
45&\251)"..,\L§C)’Lp\‘)LAQTJQJJ}L-:J::}?)AOJVN\L‘
&»)sfgjéx\)@ﬂw}jﬁjlc\y\alom
Ol s e 8l Hse (AT 5 alpl ccnd 055 58
o a b F SeS LAl bl s s sl
uj,\}4_@r;,&.;;djgcjmbuomb;dm@%;
ol s Ll 5,08 e a5 Sl sl 5l Jle ds
2348 L5k cpl p Olds (65l 5 0l (62 ,1,8 5 IS s
Dl 50kt by e nl Slaled 51 (5ol S35 (sloki]

AL LSS 5 slaaias 5l 6 ks 53

SIS s g KL
;P“-’})"‘?U@M"*’b‘).h@b&a}}ﬁC".’)L’“)'\“-L-;*")QiJ'-,’

{ﬁ)\b‘)db)ﬁjﬂdwww‘d\j}baguﬁﬁ‘w}d\f

YY) Sy e e

32 Pl Glad sh 3 (i o eablitn s 2SI gla 2SSl
N s 55505 Jalad G580 5 58 58 550 55 tslo s 55158
Ji:)\ﬁ>j:'-(RespiratoryBurst)Jmé;g“)l;r_ﬁlyﬁ\)UPE Gk
Jsirs3) PMA &5 il ys (Yorn) 0bSan 5 Ggusl sl
SlaJods i 3 S laslmiil 51 20 (Oliul Sl e
e ST sla b5 5 58 53 alie ST 4 il e A
3350 sl Slelazn] LS5 a8 Sedalie N5, (YY) 5 55
Sond Gl B (Bl g eale il 510 2 aliml ans
b M6 s 5 4 Ol ey ko SLEMF 15 5 15 s
() el J sk odzmny DS Sl pl (6l
Jlail g b 510l ky sbad sh s Jolas 50 Sos Olaiils
31 e Al gzl a5 3l n (Yo o) KOl sl 0LES | EMF
LUPE b ccinds publie s iSOl lallios o 5 0 S o3
RS B el ol LAz UPE a8yl S by S e bl
ol 0l ols LS oo - (Y0) 3 g ool gial sl
Sl 033,508 eS| L aS Shnens, Sl glad s oS
Ly sk a5 Sla ST amgS 55 5 NFKB Collad (ol AL
(T9) das o ialslenS ST 0y S Sl o slad sk )3
Ot e s 13 w55 LIS e e o B a5 o)
Shias ST = (V) sl anils 5 gy Sl 050 b Sl
& Ly e lisn 5 SN Dbl a3 500 0y 2 EMF
3L s el ol an s YalS s as JUK Caale (ol
G L5 s EMF 06,8 L oS A 5 sl iy wblisT 4
Sl S L J S gns Sbe b o Jolor ol ST
eslazal Osls plis gl &»b&pabw\@awbgﬂwﬂj
il bl 5 cnd s lh s > s EMF g1l L o3 sdome |
Ld 55 Sen 5 Lten 503 03l Glacls) e s 5le &5
L sk 0555 GLOS I ps Gl & L sl s



1199 «So o loud cuad > oy Jlw

References

1-

2-

18-

Cifra M, Fields JZ, and Farhadi A. Electromagnetic cellular
interactions. Prog. Biophys Mol. Biol. 2011; 105, 223-246.
Fels D. Cellular communication through light. PLoS ONE.
2009; 4: 50-86.

Burr HS, Northrop FS. Evidence for the existence of an
electro-dynamic field in living organisms. Proceedings of
the National Academy of Sciences of the United States of
America. 1939 Jun; 25(6):284.

Levin M. Bio electromagnetics in
Bioelectromag, 2003; 24 (5): 295-315.
McCaig CD, Rajnicek AM, Song B, Zhao M. Controlling cell
behavior electrically: current views and future potential.
Physiological reviews. 2005 Jul 1; 85 (3): 943-978.
Gurwitsch A. Die natur des spezifischen erregers der

morphogenesis.

zellteilung. Archiv fur mikroskopische Anatomie und
Entwicklungsmechanik. 1923 Mar 1; 100(1-2):11-40.

Van Wik R, Van Wik EPA. An introduction to human
biophoton emission. Forsch Komp Klass Naturheilkd. 2005;
12: 77-83.

Fraser A, Frey AH. Electromagnetic emission at micron
wavelength from active nerves. Biophy J ,1968; 73:1-734.
Gebbie HA, Miller PF. Nonthermal microwave emission from
frog muscles. International journal of infrared and millimeter
waves. 1997 May 1; 18(5):951-7.

Groot ML, Vos MH, Schlichting I, van Mourik F, Joffre
M, Lambry JC, Martin JL. Coherent infrared emission
from myoglobin crystals: An electric field measurement.
Proceedings of the National Academy of Sciences. 2002
Feb 5; 99(3):1323-8.

Slawinski J. Biophotons from stressed and dying organisms:
toxicological aspects. Indian J Exp Biol 2003; 41:483-493.
Slawinski J. Photon emission from perturbed and dying
organisms: biomedical perspectives. Forsch Komp Klass
Naturheilkd 2005; 12 (2): 90-95.

Voeikov VL, Asfaramov R, Bouravleva E, Novikov C,
Vilenskaya N. Biophoton research in blood reveals its
holistic properties. Indian J Exp Biol 2003; 43: 473-482.
Slawinski J, Popp F. Temperature hysteresis of low level
luminescence from plants and its thermodynamical analysis.
J Plant Physiol 1987; 130 (2-3):111-123.

Popp FA, Chang JJ, Herzog A, Yan Z, Yan Y. Evidence of
non-classical (squeezed) light in biological systems. Physics
Letters A 2002; 293: 98-102.

Kucera O, Cifra M, Pokorny J. Technical aspects of
measurement of cellular electromagnetic activity. European
biophysics journal: EBJ. 2010 Sep 1; 39(10):14-65.

Piga R, Micheletto R, Kawakami Y. Acoustical nanometre-
scale vibrations of live cells detected by a near-field optical
setup. Optics express. 2007 Apr 30;15(9):5589-94.

Koniar D, Hargas L, Hrianka M, Banovcin P. New

19-

20

21-

22-

23-

24-

25-

26-

27-

28-

29-

31-

aspects in respiratory epithelium diagnostics using virtual
instrumentation. Sensors & Transducers. 2009; 100(1):58-
64.

Kneipp K, Wang Y, Kneipp H, Perelman LT, Itzkan |, Dasari
RR, Feld MS. Single molecule detection using surface-
enhanced Raman scattering (SERS). review
letters. 1997 Mar 3; 78(9):16-67.

Farhadi A, Forsyth C, Banan A, Shaikh M, Engen P, Fields
JZ, Keshavarzian A. Evidence for non-chemical,

Physical

non-
electrical intercellular signaling in intestinal epithelial cells.
Bioelectrochemistry. 2007 Nov 1; 71(2):142-8.

Ross SM. Combined DC and ELF magnetic fields can
alter cell proliferation. Bioelectromagnetics: Journal of
the Bioelectromagnetics Society, the Society for Physical
Regulation in Biology and Medicine, The European
Bioelectromagnetics Association. 1990; 11(1):27-36.

Cifra, M., and Pospisil, P. Ultra-weak photon emission from
biological samples: definition, mechanisms, properties,
detection and applications. J. Photochem. Photobiol. B.
2014; 139:2-10.

Chaban VV, Cho T, Reid CB, Norris KC. Physically
disconnected non-diffusible cell-to-cell communication
between neuroblastoma SH-SY5Y and DRG primary
sensory neurons. American journal of translational research.
2013; 5(1):69-79.

Rossi C, Foletti A, Magnani A, and Lamponi S. New
perspectives in cell communication: bioelectromagnetic
interactions. Semin. Cancer Biol. 2011; 21: 207-214.
Trushin M. Light-mediated “conversation”
microorganisms. Microbiol Res 2004; 159 (1): 1-10.

Kaznacheev VP, Mikhailova LP. Bioinformational Function

among

of Natural Electromagnetic Fields. (Bioinformatsionnaya
funktsiya yestestvennikh elektromagnitnikh poley). Russian,
Nauka Novosibirsk, 1985.

Burlakov AB, Burlakova OV, and Golichenkov VA. Distant
wave-mediated interactions in early embryonic development
of the loach Misgurnus fossilis L. Russ. J. Dev. Biol. 2000;
31:287-292.

Kuéera O, and Cifra M. Cell-to-cell signaling through light:
just a ghost of chance? Cell Commun. Signal. 2013; 11: 87.
Nikolaev Y. Role of distant interactions in the regulation of
the adhesion of Pseudomonas fluorescens cells. Microbiol
2000; 69 (3):291-295.

Beloussov LV, Voeikov VL, Martynyuk VS,
Biophotonics and coherent systems in biology. Springer
Science & Business Media; 2007 Jan 3.

Trushin M. Culture-to-culture physical interactions causes

editors.

the alteration in red and infrared light stimulation of
Escherichia coli growth rate. J Microbiol Immun Infec2003;
36 (2): 149-152.



Laghw 332593 9 bsosds jué Dbl )l sl g 6ol Juablikog jiSJl 2lgol

< i 031531 w0z

32-

33-

34-

35-

36-

37-

Laager F. Sources and functions of ultra-weak photon
emission. The School of Physics. Seoul National University.
2008.

Beloussov LV, Voeikov VL, Martynyuk VS,
Biophotonics and coherent systems in biology. Springer
Science & Business Media; 2000 Jan 3.

Rowlands S. Coherent Excitation in Blood. Springer, Berlin,
Heidelberg, New York. 1983;10: 145-161.

Zhang J, Zhang X. Communication between osteoblasts

editors.

stimulated by electromagnetic fields. Chin Sci Bull 2007; 52
(1):98-100.

Farhadi A, Forsyth C, Banan A, Shaikh M, Engen P, Fields
JZ, Keshavarzian A. Evidence for non-chemical, non-
electrical intercellular signaling in intestinal epithelial cells.
Bioelectrochemistry 2007; 51:142-148.

Havelka D, Cifra M, Kucera O, Pokorny J, and Vrba J.

38-

39-

40-

41-

High-frequency electric field and radiation characteristics
of cellular microtubule network. J. Theor. Biol. 2011; 286:
31-40.

Albrecht-Buehler G. Cell intelligence.2010 March [cited
2010 march]; 1(1) [24http://www.basic.northwestern. edu/g-
buehler/cellint0.htm]

Foletti A, Lisi A, Ledda M, de Carlo F, Grimaldi S. Cellular
ELF signals as a possible tool in informative medicine. Elect
Biol Med 2009; 28 (1): 71-79.

Santini MT, Ferrante A, Rainaldi G, Indovina P, Indovina
PL. Extremely low frequency (ELF) magnetic fields and
apoptosis: a review. Inte J Rad Biol 2005; 81 (1):1-11.
Litovitz T, Krause D, Montrose C, Mullins J. Temporally
incoherent magnetic fields mitigate the response of
biological systems to temporally coherent magnetic fields.
Bioelectromagnetics 1994; 15 (5): 399-410.



	Pira_No_35_Print_3

