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2) Desensitize

6) N-terminal

10) Cortisol

14) Mycoplasma hominis

3) Inflammation

7) C-terminal

11) Borreliaburgdor

15) Chlamydia trachomatis

4) Anticoagulant
8) myosinlightchain kinase

12) lyme disease

5) Melittin
9) Cardiacmyocytes
13) Candida albicans

16) epilepsy
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17) Apamin
21) Serotonine

18) Alpha helix
22) Ton exchange chromathography

25) cyclooxigenase 26) erythrocyte

29) Wasp 30) Hyaluronidase
33) Dopamine 34) Noradrenaline
37) Protease-inhibitors 38) Heparine

19) Beta sheet

23) Adolapin

27) Phospholipase 2
31) Histamine

20) Immuno-supressor
24) lipooxigenase

28) Prostaglandin

32) Neurotransmitter

35) catecholamine 36) phenethylamine



&
2a

25 G5 L poized  LewlodgIPA (5SS jo b as il

a8l ot 5l gl pogn Jlad é g Lo ylgsewl ol

sy 995 25 (Sloyd 0 )59, lg0 {

e 5l oommilag 5 (2,1 agileg ) (lae oolgd! )
OF—w Lo 00 p35 ¢ (B pailogy couS]y (lade slas o
() ol (S5 (s 5L 9T adly JSCo i ol 58
a0 Le (ulal g (cndse (Ssie sl pyg-F () See glsil 5
cled) iz sle gylen Glshae - 95 S Lid 5 JoindS
i SLaS A gy 6Le 6 ylams Lo yd V.(os 5 i cdpnie
AYOYFAAY) 50005 olal slo (5 Lo yleyo

aibe ;50 sle ilen @ose )0 (s 25
3,15 otz BBl ely (o sle cdsSTs o Tl
97 b3l Ui ysS et i S s cde eV laia | el o las
e a0 g ol (gl - ] U 0T bgnds oV gran
29 2 Lo gasbi(ade la 4 Oled)) Tla Con g
&y s Yaio] (6,585 g5 e sl 43 - aims o wls
sl Lo Slg0us 15 yo aS conl (Lol (x50
(Nl Jlyg092 5 Jobw

@l @90 (Sdy alize glas Slas s ol Sl ez L
slaysaSanle w1 nl 909, (o Wil s j58) ;250
Ll slial gl o )lad g pands ao O ol gz 4 iy
Oleyd sl ooly a8 el 00,5 5LET Js 555 05 S
b le plb s (5 9 ol plasile el oo Lo (5 Lo

...................................................

N 0 )laads / (5739 33 - (ele dolidiad 9

S5lg U aisS oy ) s 9 505 (Sloyd D51 (ele g
sl Olayd Sy g 1S (Sleys e U D90 49 15 5
S ool pancilog 5 59,51 6L (65 le L0 sl Loguas
Sl n obesd sl o5l bol dilizee glovos 51,8 (izman.
Sleidu Sloys 2y conlonnal hlLay iamldss slo (o) bons
D 5 oy )3 S 5535 50551 )T y0 a8 Cl (e o555
a7 ol plan M hlass layo 5o 525 55l 090 (0 0o lt]
AYONEY) ol () 29590 (ol 5 () sl JLag alimss
plslalizne gl by, 9)ls Gloie an e 9235 705 Jloniowsl
Ol S e 55235 (50,5 S 285 o (ool Clonys S
Wes oy lae Loy (sl -] e (sLas,s o 1o 55
Foyilidee sla (g dn e e 9235 ;05 Ao 0l ol 4
aie bl g (Sbi slo Cudl e g oo, S s | ol
(F)anles (oo 32,5 Ohlbom ], o

Sl 3l e oliws (59, e SIL Joe 90235 05
FB i slo J5:lS g 50 5 lo JolS oSy Jlaia oLy
alae S5 b L YL o3 ,Lid aS S )ge )0 g Sl ool
ool (pl yizred (VALY ) 050 oo 95 jLid palSeel (L8
Slgogors 9,3l 5§ il ¥l (cogas pd galie 09t o
sl lgs (o2 lhe gdg erme ;0 45 (5 gk 350 (e 45
el Cales j0 g ok (e st Lo i ol g 5y 8
Tl Gl it odkal il lsogas B e JLad g Jg S
AT 258 (0 6 S5l

ol 00 ol L ¥ BolaF oo 10 &S oas 2 s ol
Jolas o, lils ) lag yo ,5 oo o judaS oy o lis

ambo YAV ol ol laasl gleyo Jue A YAV o0 Bl 5 SBT de-)
Ao YOV )40 55ysLiS3lez 0 5 sole (Jle (jgal gl Lazil. Jus j5i5 eV pammo 6 5,3 YAV, 5. e (5 ¥
AF e oV o ladi 60, ke (sl ajsel i pti - e 5235 o Jlamisl 095t § (o155 1 TVAL . (g pay -
Ao OVY. leasl mils 1ol Ll Jue 985 (59, VYAV £ o] )  gole-f
5-BogdanovS. (April2011) Bee Venom: Composition, Health, and Medicine. Bee Product Science J. (11):1-16.
6-Cuppoletti J., Abbott A.J. (1990) Interaction ofmelittin with the (Nat+ + K+) ATPase: evidencefor a melit-
tin-induced conformational change,Arch. Biochem. Biophysics. 283, 249-257.

7-Cottrell GA (January 1967).”Occurrence of dopamine and noradrenaline in the nervous tissue of some
invertebrate species”.Br J PharmacolChemother29 (1): 63-9.

8-Dotimas,E.M.and R.C.Hinder.1987.Honeybee Venom. Bee World.,68(2):51-70.

9-Fennell J.F., Shipman W.H., Cole L.J. (1968)Antibacterial action of melittin, a polypeptidefrom bee venom,

Proc. Soc. Exp. Biol. Med. 127,707-710.

...................................................

...................................................

SIbCUéD-Tb 2) [l®



oy GJQUAQMQIC

i e ot RS
ity © Lo / (719,55 - el Aolibiad 93 LH®

......................................................................................................

10-Habermann E (1984).” Apamin”.Pharmacol.Ther.25 (2): 255-70.

11-Habermann E. (1972) Bee and Wasp Venom, Sciencel77, 314-322.

12-Higashino Y., Matsui A., Ohki K. (2001) Membranefusion between liposome composed of acidicphos-
pholipids and neutralphospholipids inducedby melittin: a differential scanning calorimetricstudy, J. Biochem.
130, 393-397.

13-Hincha D.K., Crowe J.H. (1996)The lytic activity ofthe bee venom peptide melittin is strongly reducedby
the presence of negatively charged phospholipidsor chloroplast galactolipids in the membranesof phosphatidyl-
choline large unilamellar vesicles,Biochim. Biophys.Acta 1284, 162—-170.

14-Hood JL, Jallouk AP, Campbell N, Ratner L, Wickline SA (2013). “Cytolytic nanoparticles attenuate HI'V-
1 infectivity”. Antiviral therapy18 (1): 95-103.

15-Kindt KS, Quast KB, Giles AC, et al. (August 2007). “Dopamine mediates context-dependent modulation
of sensory plasticity in C. elegans”. Neuron55 (4): 662-76.

16-A.J. Kastin.” Apamin”.handbook of biologically active peptides (2013 ed.): 417-418.

17-Klotz SA, Gaur NK, Rauceo J, Lake DF, Park Y, Hahm KS, Lipke PN (November 2004).”Inhibition of
adherence and killing of Candida albicans with a 23-Mer peptide (Fn/23) with dual antifungal properties”. Anti-
microb.Agents Chemother.48 (11): 4337-41.

18-Krell,R. 1996.Value-added products from beekeeping .(on line).F.A.O.Ministry of Agriculture.Available
from: http://WWW.Value-addedproducts from beekeeping.(Access 10/09/2004).

19- Lambert M, Schimmelmann B, Karow A, Naber D (2003).”Subjective well-being and initial dysphoric
reaction under antipsychotic drugs - concepts, measurement and clinical relevance”. Pharmacopsychiatry 36
(Suppl 3): S181-90. doi:10.1055/s-2003-45128.

20-Lazarev VN, Shkarupeta MM, Titova GA, Kostrjukova ES, Akopian TA, Govorun VM (December 2005).
“Effect of induced expression of an antimicrobial peptide melittin on Chlamydia trachomatis and Mycoplasma
hominis infections in vivo”.Biochem.Biophys. Res. Commun.338 (2): 946-50.

21-Lazarev VN, Stipkovits L, Biro J, Miklodi D, Shkarupeta MM, Titova GA, Akopian TA, Govorun VM
(May 2004). “Induced expression of the antimicrobial peptide melittin inhibits experimental infection by Myco-
plasma gallisepticum in chickens”. Microbes Infect.6 (6): 536—41.

22-Lazarev VN, Parfenova TM, Gularyan SK, Misyurina OY, Akopian TA, Govorun VM (February 2002).
“Induced expression of melittin, an antimicrobial peptide, inhibits infection by Chlamydia trachomatis and My-
coplasma hominis in a HeLa cell line”. Int. J. Antimicrob. Agents19 (2): 133-7.

23-Lubke LL, Garon CF (July 1997). “The antimicrobial agent melittin exhibits powerful in vitro inhibitory
effects on the Lyme disease spirochete”. Clin. Infect. Dis.25 (Suppl 1): S48-51.

24-Mizrahi,.Lensky, y,.1996.Bee products,New York .Plenum press:300p.

25-Mraz,.1982.Bee venom for arthritis .A.Bee.J.122:121-123.

26-Neumann W., Habermann E., Amend G. (1952).ZurPapierelektrophoresis den Fraktionierungtierischer-
Gifte, Naturwissenschaften 39, 286-287.

27-Papo N., Shai Y. (2003) Exploring peptide membraneinteraction using surface Plasmon resonance: dif-
ferentiationbetween pore formations versus membranedisruption by lytic peptides, Biochemistry42, 458—466.

28-J. Vincent, H. Schweitz and M. Lazdunski (1975).”Structure-Function Relationships and Site of Action of
Apamin, a Neurotoxic Polypeptide of Bee Venom with an Action on the Central Nervous System”.Biochemis-
tryl4 (11): 2521-2525.

29-Raynor R.L., Zheng B., Kuo J.F. (1991) Membraneinteractions of amphiphilic polypeptidesmastoparan,
melittin, polymyxin B, andcardiotoxin. Differential inhibition of proteinkinase C, Ca2+/calmodulin-dependent
proteinkinase II and synaptosomal membrane Na, KATPase,and Na+ pump and differentiation ofHL60 cells, J.
Biol. Chem. 266, 2753-2758.

......................................................................................................



&w D 0 lasd / (5R39 3 - Jode doliduod 9o

30-Saravanan R, King R, White J (April 2004).”Transient claw hand owing to a bee sting.A report of two
cases”.J Bone Joint Surg Br86 (3): 404-5.

31-Schultz W (2007). “Multiple dopamine functions at different time courses”. Annu. Rev. Neurosci. 30:
259-88. doi:10.1146/annurev.neuro.28.061604.135722.

32-Sessa G., Freer J.H., Colacicco G., Weissmann G.(1969) Interaction of a lytic polypeptide, melittin,with
lipid membrane systems, J.Biol. Chem. 244,3575-3582.

33-Schumacher,M.J.,J.0.Schmidt and N.B.Egen.1989.Lethality of “Killer” bee stings.Nature,337:413.

34-Son DJ, Lee JW, Lee YH, Song HS, Lee CK, Hong JT (August 2007). “Therapeutic application of an- - !

ti-arthritis, pain-releasing, and anti-cancer effects of bee venom and its constituent compounds”. Pharmacol.

Ther.115 (2): 246-70. : E

35- “The Buzz: Targeting Cancer With Bee Venom”. Wall Street Journal. September 28, 2009.
36-Verma N, Karmakar M, Singh KP, Smita S (February 2013). “Structural and Dynamic Insights into S100B
Protein Activity Inhibition by Melittin for the Treatment of Epilepsy”.International journal of Computer Appli-

37-Winder D., Gunzburg W.H., Erfle V., Salmons B.(1998) Expression of antimicrobial peptides hasan anti-
tumor effect in human cells, Biochem.Biophys. Res. Commun. 242, 608-612.

cation. NSAAILS (1): 55-60. :

38-Yang S, Carrasquer G (January 1997).”Effect of melittin on ion transport across cell membranes”.Zhong-
guo Yao Li XueBaol8 (1): 3-5.

Characteristics of the components

of Bee Venom

Abstract

Bee venom is a complex mixture of proteins, peptides and low molecular components: proteins (En-
zymes) :(Phospholipase, A2Phospholipase B,Hyaluronidasea — Glucosidase) -, peptides (Melittin, Apamine
MCD peptide,Adolapine,Procamine A and B, Protease inhibitors)-low molecular components:Biogenic
amines:(Histamine, Dopamine and Noradrenalin) -pheromones:Complex ethers-Sugars :(Glucose, fructose)
-Amino acids (Aminobutyric acid, a-amino acids).Bee venom has many function in the field of medical and

medicine, therefore, nowadays it is produced as a commercial product.
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