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Abstract

Using of drugs have insufficient therapeutic effects on many diseases including cancer. The side effects derived from anti-tumor

compounds are a result of their low specificity. Cancer is the major public burden all over the world. Anticancer drug developments

from natural biological resources are ventured throughout the world. Many active principles produced by animals, plants and

microorganisms have been employed in the development of new drugs to treat diseases such as great potential as anti-tumor agents.

Wasp venoms are complex mixtures of pharmacologically and biochemically active components such as biogenic amines, peptides

and proteins have been studied. Many researchers designed a new therapy based peptide binding of several amino acids from wasp

venom for its potential use against breast cancer. This peptide has the ability to form pores in the cell plasma membrane, penetrate into

the cell and finally, cause its death. Many bioactive substances were identified from wasp venom. These peptides showed anticancer,

antimicrobial activities against bacteria and fungi. The present work reports the structural and functional characterization of the

bioactive proteins and peptides in wasp venoms for cancer and microbial therapy.
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Introduction

Atotal 0f 1,638,910 new cancer cases and 577,190 deaths from
cancer are projected to occur in last years [1]. In all types of cancer,
genetic alterations give rise to changes in expression, activation or
localization of regulatory proteins in the cells, affecting the signal-
ing pathways that alter their response to regulatory stimuli and al-
low the unrestricted cell growth. Various therapies have been used
for treating cancer such as chemotherapy, radiotherapy, immuno-
therapy and gene therapy [2] but still there is an urgent need of
finding a better natural safe way to treat cancer with little effect on
normal cells. Many active principles produced by animals, plants
and microorganisms have been employed in the development of
new drugs to treat diseases such as cancer. Among the animals that
produce pharmacologically active molecules capable of interfering
in human cellular physiology, the highlights are venomous arthro-
pods, such as scorpions, bees, wasps, spiders, ants and caterpillars.
The substances found in the venom of these animal’s present great

potential as anti-tumor agents.

New trends of natural therapy depend on Wasp venom com-
pounds might become important sources to produce a novel medi-
cine with fewer adverse effects as used against helminth parasite
[3]. The antimicrobial peptide Polybia-MP1 (IDWKKLLDAAK QIL-
NH2), or simply MP1 of animal venom has unexpectedly been

shown to exhibit selective inhibition against several types of can-
cerous cells and, therefore, could prove advantageous in the devel-
opment of novel therapy. Surprisingly, MP1 also selectively inhibits
proliferating bladder and prostate cancer cells [4], and multidrug-
resistant leukemic cells [5]. Recently, it has been observed that this
peptide is cytotoxic against leukemic T lymphocytes and very se-
lective in recognizing these cells compared to healthy lymphocytes
[6]. The active components of Wasp Venom found to exhibit inter-
esting bioactivities, such as antimicrobial, anti-inflammatory and
antioxidant activities as well as anti-tumors. Also Wasp possess
highly toxic venoms, which are a complex mixture of amines, small
peptides and high molecular weight proteins, such as mastoparans,
transportan, enzymes, allergens and toxins [3,4,7,8]. In this respect,
the present review for understanding of the mechanisms, mode of
action and future prospects regarding the use of new drugs derived
from wasp venom for treatment cancer, microbial and pathogenic

diseases.

Wasp venom

Wasps are arthropods bear a complex gland responsible for
the production and injection of venom, which exhibits physiologi-
cal, pharmacological and biochemical activities, playing a role in a
variety of survival mechanisms such as defense against predators

and prey capture, among others [8,11]. Even though wasp sting
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may cause serious health problems, many studies have focused on
the bioactive compounds present in wasp venom, such as biogenic
amines, peptides and proteins [12]. Recently, different studies have
reported the anti-cancer potential of these bioactive compounds.
Among them, one of the most studied molecule is mastoparan, a
14-amino acid amphipathic peptide obtained from wasp venom
and it has been reported to induce a potent mitochondrial perme-
ability transition in the concentration range between 5 and 100
mM, by forming a permeability transition pore. The encapsulated
mastoparan was able to release cytochrome c in the cell line stud-

ied, indicating its potential as an anti- cancer agent.

Wasp Venom Peptides
Mastoparan

Mastoparan is a class of multifunctional peptides found in soli-
tary and social wasp venom, with its primary activity described
in mast cell degranulation, giving the peptide its name [16]. Thus,
these peptides exhibit a number of remarkable pharmacological
activities, such as antimicrobial, antitumor, insulin-tropic and neu-
rological effects [17-19].

The first Mastoparan was identified and chemically character-
ized by [16], when this molecule was isolated from the social wasp
Vespula lewisii. Mastoparans are short cationic peptides with 10 to
14 amino acid residues, two to four lysine residues and C-terminal
amidation, characteristics that are essential for proper peptide
action [20,21]. These peptides can interact and penetrate biologi-
cal membranes via the positively charged side-chains of their am-
phipathic a-helical structures [21]. In light of this property, Masto-
parans were recently classified as cell-penetrating peptides (CPP)
[22].

Crossing the BBB is a significant challenge in neuropharmacolo-
gy. The BBB is responsible for regulating rain homeostasis through
selective permeability that protects the CNS. However, these char-
acteristics also affect drug delivery and bioavailability to the CNS.
Advances in the fields of pharmacokinetics, molecular biology, nan-
otechnology and toxicology have resulted in strategies to facilitate
the crossing of drugs through the BBB, thus, increasing drug con-
centration in the brain [23]. Cell permeable peptides (CPP), par-
ticularly Mastoparans, serve as vehicles for the delivery of different
molecules and particles into the brain and neurons and have been

studied in combination with compounds that act on the CNS [24].

With the aim of enabling neuroactive compounds to permeate
the BBB, researchers have created new chimeric peptides (Trans-
portan), connecting Mastoparans and the neuropeptide Galanin
in two different ways. The first compound, named Transportan,
is formed by 12 residues of Galanin and a full length Mastoparan
connected by a lysine, resulting in a chimera with 27 residues [24].

The second compound, called Transportan 10, consists of seven
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terminal residues of Galanin and a full Mastoparan connected by a
lysine residue [25]. Galanin, discovered in 1983, is a neuropeptide
that in humans contains 30 amino acid residues and 29 in other
species, for revision see [27]. Its name originates from the fusion
of Glycin and Alanin, the N-terminal and C-terminal amino acids,
respectively. Widely distributed in the peripheral and central ner-
vous systems, Galanin has been associated with the pathophysiol-
ogy of neurodegenerative diseases such as AD and Epilepsy [27].
Several studies report that the overexpression of Galanin detected
in AD can preserve cholinergic striatal neuron function, which in

turn may slow AD symptoms [27].

The chimeric construction of Transportan and Transportan 10
peptides has been used as a drug delivery system for Galanin in
the CNS and as treatment for neurodegenerative diseases, acting
as a neuroprotective agent. Another important function of Masto-
parans is that they act as an antidote to one of the most powerful
neurotoxins in the world, Botulinum toxin A (BoTx-A). If inhaled,
only one gram of crystallized BoTx-A dispersed in the air can kill a
million people [28]. Intoxication is so rapid and severe that some
countries developed biological weapons containing BoTx for use in
World War II. Intoxicated patients are treated with serum therapy:.
However, this does not reverse the toxic effects already induced in

the organism [29].

As such, in an effort to treat this intoxication, a group of re-
searchers employed Mastoparan 7 in a chimeric construction de-
nominated Drug Delivery Vehicle-Mas 7 (DDV-Mas 7). Consisting of
a non-toxic heavy chain fragment of BoTx-A and Mastoparan 7, this
chimeric peptide induced neurotransmitter release in a culture of
mice spinal cord neurons, reversing the effect of the BoTx-A and al-

lowing Ach liberation, followed by muscular contraction [20].

Mastoparans also modulate G-protein activity without receptor
interaction, currently considered a preeminent tool for the study
and understanding of this complex intracellular signaling system
[30-33].

Several neurological disorders, including Mood Disorders, Epi-
lepsy, AD, and PD are related to G protein-coupled receptors [3-36].
Thus, over the last decade, natural, modified or chimeric Masto-
parans have been used as a potential treatment for a number of

neurological conditions.

Wasp Kinin

Another class of peptide frequently encountered in wasp venom
is Kinin, composed of Bradykinin [BK] and its analogues, largely
responsible for the pain caused after a wasp sting and the paralyz-
ing action used for prey capture [37-39]. Naturally present in dif-
ferent animals, BK was first described as consisting of nine amino

acid residues, with its primary activity described in mammal plate-
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lets [40]. This small peptide plays an important role in controlling
blood pressure, renal and cardiac function, and inflammation [41].
It is important to note that Kinin was the first neurotoxin com-
ponent isolated from wasp venom. In addition, Kinin acts on the
insect CNS, where it irreversibly blocks the synaptic transmission
of nicotinic acetylcholine receptors [39-42]. Furthermore, Kinin
components, produced via the kallikrein-kinin system, have been
found in abundance throughout both the rat and human CNS at-
tracting interest in neuroprotective research [43]. Two major Kinin
receptor families have been identified: B2 and B1 receptors. Their
expression is low under normal conditions, but is up-regulated fol-
lowing injury, infection and inflammation [44]. Meanwhile, BK has
also been shown to possess anti-inflammatory (neuroprotective)
properties, suppressing the release of inflammatory cytokines
(TNF-a and IL-18) from microglia in in vitro assays [43]. Accord-
ing to these authors, BK modulated microglial function by negative
feedback for cytokine production, increasing prostaglandin syn-
thesis and causing greater microglial cAMP production [43]. BK
can also be beneficial after ischemic stroke, particularly if admin-
istered in the latter stages as opposed to the initial phases, where
its harmful effects include inflammatory response and neurogenic
inflammation [45]. It is noteworthy that molecular and functional
evidence has suggested that interaction with B1 receptors may
provide a new therapeutic approach as anti-tumor and anti-micro-
bial diseases by effect of immune cells lymphocytes T [45,62,63].
This indicates that the neuroprotective mechanism initiated by BK
may also inhibit the mitochondria-mediated apoptotic pathway
[63]. The neuroprotective role of BK has also been reinforced by
evidence of its action in the retina, protecting against neuronal
loss induced by glutamatergic toxicity. This BK-induced protection
caused a downstream reaction in NO generation and an upstream
reaction in radical oxygen generation [46]. As observed, BK ago-
nists may provide a new platform for drugs designed to treat neu-
rodegenerative disorders that involve microglial activation, such
as PD and acute brain damage. In this respect, wasp venom con-
tains a multitude of Kinins with different activity potency profiles.
A good example is Thr6-Brady kinin, a compound isolated from
several wasp venom samples. The single substitution of serine for
threonine in this compound results in enhanced action when com-
pared to BK. According to [47], this peptide displays remarkable
anti-nociceptive effects when injected directly into the rat CNS; it is
approximately three times more potent and remains active longer
than BK [47]. These results can be explained by a more stable con-
formation in its secondary structure and/or the modification may
protect against hydrolysis through neuronal kininases, preserving
the effect of the peptide on B2 receptors [47,48].

Polyamine toxins
Polyamine toxins are a group of low molecular weight (<1 kDa),
non-oligomeric compounds isolated primarily from the venom

of wasps [49,50]. The first polyamine toxin described, Philantho-
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toxin-433 (PhTX-433), was isolated from the venom of the wasp
Philanthus triangulum [51]. These small natural molecules exhibit
a number of biological activities and have been used as tools in the
study of ionotropic glutamate (iGLU; AMPA) and nicotinic acetyl-
choline (nACh) receptors since the 1980s [50,52,53]. Interest is
centered on its action as a non-selective and potent antagonist of
glutamate receptors in the invertebrate and vertebrate nervous
system [52-54]. Moreover, it is believed that the abnormal activa-
tion of iGLU receptors is involved in neurological and psychiatric
diseases such as AD, PD, Stroke, Depression, Epilepsy, Neuropathic
Pain and Schizophrenia [55,56].

With respect to iGLU, current polyamine toxins (PhTXs) and
their derivatives have the ability to differentiate which AMPA re-
ceptors are in fact permeable to Ca+ ion, acting as a non-selective
open-channel blocker [50,57]. As a result, PhTXs can control the ex-
cessive opening of over activated ion channels (due to pathological
conditions) and block the exaggerated influx of calcium, culminat-
ing in neuroprotection [53,58]. Interestingly, this mechanism of ac-
tion is similar to that of Memantine, a drug used in the symptomatic
treatment of moderate to severe AD [59]. Thus, the existence of a
drug that has obtained good clinical results and its similarity with
polyamine toxins illustrates the potentially promising role of these
molecules and highlights the need for further research. Recently, a
computational model approach was devised to better understand
how polyamine toxins interact with ion channels coupled with glu-
tamate receptors [60]. This study found that these molecules could
bind to the narrowest central region of the ion channel and block
local ion flow. Membrane potential is important in toxin-receptor
interaction, and as such, polyamine toxins are generally highly
voltage-dependent blockers of iGLU [60]. In this regard, recently
developed fluorescent templates using polyamine toxin analogues

to visualize these ligands in iGLU of living tissue [61].

Discussion

Several families of bioactive peptides have been identified in
wasp venoms. These peptides are bradykinin-like peptides, chemo-
tactic peptides and mastoparans [6-9]. Local or systemic reactions
may come from these biologically active peptides. These major ac-
tions include, limited in vitro antimicrobial effects [10] and inflam-
mation induction by lysing cell membrane or stimulating mast cell
degranulation, histamine release and consequent vasodilation, and
increasing neutrophils and T helper cells chemotaxis [11-14]. All
of these effects are related with cardiovascular system, nervous

system and immunological system of mammals, including humans.

The purified and characterized a novel bioactive peptide, vispin
containing 44 amino acid residues. It exerts contractile function on
isolated ileum smooth muscle. Bradykinin-like peptides in wasp
venoms have also function to induce contraction of ileum smooth

muscle. They exert their bioactivity by interacting with bradykinin
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receptors. All members of bradykinin-like peptides share con-
served -PPGF(T/S)P(F/L)- structure at their C-terminus [15]. The
wasp’s venom effect may be due to mastoparan, which targets the
mitochondrial membrane and causes mitochondrial permeability
transition to mediate its tumor cell cytotoxicity. Several studies
have demonstrated the antitumor activity of mastoparan and ana-
logs in vitro [64] and one possible way to deliver mastoparan and
avoid side effects was presented by Wu and Li [65]. Wasp venom
contains numerous bioactive substances that are of importance to
the animal for hunting and defending against intruders, but have
also attracted attention because of their potential physiological,
pharmacological, and therapeutic applications. Many wasp venom-
derived peptides that are known, mastoparan and mastoparan-like
peptides are the most active wasp venom components. The major-
ity of mastoparans are 14 amino acids in length, most of which are

the hydrophobic residues leucine, isoleucine, valine, and alanine.

Pharmacologically, mastoparans also represent a promising
group of small peptides, with those mastoparans that have been
characterized variously displaying broad-spectrum action against
microorganisms, inhibitory effects against tumour proliferation,
and stimulating serotonin release from platelets and mast cell de-
granulation [32]. Importantly, recent studies have also shown that
mastoparans are effective against some clinically resistant micro-
bial strains. For instance, Lin and colleagues demonstrated that
multidrug-resistant Acinetobacter baumanni, one of major contrib-
utors to nosocomial infections, is compromised by mastoparan-AF

in low dosages [66].

However, the promise shown by mastoparans as potential drug
candidates is offset currently by their haemolytic activity and other
reported toxic effects [16]. A useful strategy in this regard is target-
ed engineering, which proximately aims to optimize therapeutic
activity, in part by reducing toxicity toward normal cells, and ulti-
mately enables us to further explore the structure-function inter-
relationship of small peptides with the goal of improving targeted
design changes. Alternatively, short foreign peptide sequences can
also be added to antimicrobial peptides as part of a directed thera-
peutic drug design, particularly CPP/PTD application (frequently
artificial sequence (polyarginine and polylysine)) to improve drug
delivery, but also the virus fragments VP22 and Tat or the insect

peptide penetratin [67,68].

Bibliography
1. Siegel R, et al. “Cancer statistics”. CA: A Cancer Journal for Cli-
nicians 62 (2012): 10-29.

2. Baskar R, et al. “Cancer and radiation therapy: Current ad-
vances and future directions”. International Journal of Medical
Sciences 9 (2012): 193-199.

10.

11.

12.

13.

14.

15.

16.

17.

100

De Graaf DC,, et al. “Bee, wasp and ant venomics pave the way
for a component-resolved diagnosis of sting allergy”. Journal of
Proteomics 72 (2009): 145-154.

Habermann E. “Bee and wasp venoms”. Science 177 (1972):
314-322.

Hancock RE,, et al. “Cationic bactericidal peptides”. Advances in
Microbial Physiology 37 (1995): 135-175.

Higashijima T, et al. “NMR saturation transfer and line shape
analyses of cyclic tetradepsipeptide AM toxin II: conforma-
tional equilibrium with very unequal populations”. FEBS Let-
ters 105 (1979): 337-340.

Nakajima T. “Biochemistry of vespid venoms”. In: Tu AT, editor.
Handbook of Natural Toxins. Marcel Dekker; New York, USA
(1984): 109-133.

Yang H., et al. “A phospholipase A1 platelet activator from the
wasp venom of Vespa magnifica (Smith)”. Toxicon 51 (2008):
289-296.

Piek T. “Pharmacology of hymenoptera venom”. In: Tu AD,
editor. Handbook of Natural Toxins. Marcel Dekker; New York,
USA 2 (1984): 135-185.

Xu X, et al. “The mastoparanogen from wasp”. Peptides 27
(2006b): 3053-3057.

Argiolas A and Pisano JJ. “Bombolitins, a new class of mast
cell degranulating peptides from the venom of the bumblebee
Megabombus pennsylvanicus”. Journal of Biological Chemistry
260 (1985): 1437-1444.

Nakajima T, et al. “Amphiphilic peptides in wasp venom”. Bio-
polymers 25 (1986): S115-S121.

Hancock RE,, et al. “Cationic bactericidal peptides”. Advances in
Microbial Physiology 37 (1995): 135-175.

Wu M and Hancock RE. “Interaction of the cyclic antimicrobial
cationic peptide bectenecin with the outer and cytoplasmic
membrane”. Journal of Biological Chemistry 274 (1999): 29-35.

Liu X,, et al. “A novel bradykinin-like peptide from skin secre-
tions of the frog, Rana nigrovittata”. Journal of Peptide Science
14 (2008): 626-630.

Hirai Y., et al. “A new mast cell degranulatin peptide “masto-
parano” in the venom of Vespula lewisii”. Chemical and Phar-
maceutical Bulletin 27 (1979): 1942-1944.

Raghuraman H., et al. A membrane-active peptide with di-
verse functions”. Bioscience Reports 27 (2007): 189-223.

Citation: Mamdouh Ibrahim Nassar and Emad Mahmoud Elzayat. “Anti-cancer and Anti-microbial and Neurological Effects Using Wasp Venom Peptides

Agent: Review". Acta Scientific Microbiology 3.1 (2020): 97-102.


https://www.ncbi.nlm.nih.gov/pubmed/22237781
https://www.ncbi.nlm.nih.gov/pubmed/22237781
https://www.ncbi.nlm.nih.gov/pubmed/22408567
https://www.ncbi.nlm.nih.gov/pubmed/22408567
https://www.ncbi.nlm.nih.gov/pubmed/22408567
https://www.ncbi.nlm.nih.gov/pubmed/19344653
https://www.ncbi.nlm.nih.gov/pubmed/19344653
https://www.ncbi.nlm.nih.gov/pubmed/19344653
https://www.ncbi.nlm.nih.gov/pubmed/4113805
https://www.ncbi.nlm.nih.gov/pubmed/4113805
https://www.ncbi.nlm.nih.gov/pubmed/8540420
https://www.ncbi.nlm.nih.gov/pubmed/8540420
https://www.ncbi.nlm.nih.gov/pubmed/488361
https://www.ncbi.nlm.nih.gov/pubmed/488361
https://www.ncbi.nlm.nih.gov/pubmed/488361
https://www.ncbi.nlm.nih.gov/pubmed/488361
https://www.ncbi.nlm.nih.gov/pubmed/18023835
https://www.ncbi.nlm.nih.gov/pubmed/18023835
https://www.ncbi.nlm.nih.gov/pubmed/18023835
https://www.ncbi.nlm.nih.gov/pubmed/17046111
https://www.ncbi.nlm.nih.gov/pubmed/17046111
https://www.ncbi.nlm.nih.gov/pubmed/2578459
https://www.ncbi.nlm.nih.gov/pubmed/2578459
https://www.ncbi.nlm.nih.gov/pubmed/2578459
https://www.ncbi.nlm.nih.gov/pubmed/2578459
https://www.ncbi.nlm.nih.gov/pubmed/3779021
https://www.ncbi.nlm.nih.gov/pubmed/3779021
https://www.ncbi.nlm.nih.gov/pubmed/8540420
https://www.ncbi.nlm.nih.gov/pubmed/8540420
https://www.ncbi.nlm.nih.gov/pubmed/9867806
https://www.ncbi.nlm.nih.gov/pubmed/9867806
https://www.ncbi.nlm.nih.gov/pubmed/9867806
https://www.ncbi.nlm.nih.gov/pubmed/17994619
https://www.ncbi.nlm.nih.gov/pubmed/17994619
https://www.ncbi.nlm.nih.gov/pubmed/17994619
https://www.ncbi.nlm.nih.gov/pubmed/17139559
https://www.ncbi.nlm.nih.gov/pubmed/17139559

Anti-cancer and Anti-microbial and Neurological Effects Using Wasp Venom Peptides Agent: Review

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Blazquez PS and Garzon J. “Mastoparan reduces the supraspi-
nal analgesia mediated by 1X/6-opioid receptors in mice”. Eu-
ropean Journal of Pharmaceutical Sciences 258 (1994): 159-
162.

Zhang P, et al. “Mastoaparan-7 rescues botulinum toxin-A
poisoned neurons in a mouse spinal cord cell culture model”.
Toxicon 76 (2013): 37-43.

Souza BM.,, et al. “Investigating the effect of different position-
ing of lysine residues along the peptide chain of mastoparans
for their secondary structures and biological activities”. Amino
Acids (2011).

Silva AVR,, et al. “The effects of C-terminal amidation of masto-
parans on their biological actions and interactions with mem-
brane-mimetic systems”. Biochimica et Biophysica Acta 1838
(2014): 2357-2368.

Fanghénel S, et al. “Structure analysis and conformational
transitions of the cell penetrating peptide transportan 10 in
the membrane-bound state”. Plos one 9 (2014): €99653.

Chen Y and Liu L. “Modern methods for delivery drugs across
the blood-brain barrier”. Advanced Drug Delivery Reviews 64
(2012): 640-655.

Pooga M., et al. “Cell penetration by transportan”. The FASEB
Journal 12 (1998): 67-77.

Yandek LE,, et al. “Mechanism of the cell-penetrating peptide
transportan 10 permeation of lipid bilayers”. Biophysical Jour-
nal 92 (2007): 2434-2444.

Webling KE., et al. “Galanin receptors and ligands”. Frontiers in
Endocrinology (Lausanne) 3 (2012): 1-14.

Counts SE,, et al. “Galanin hyperinnervation upregulates cho-
line acetyltransferase expression in cholinergic basal fore-
brain neurons in Alzheimer’s disease”. Neurodegenerative Dis-
eases 5 (2008): 228-231.

Montecucco C and Schiavo G. “Mechanism of action of teta-
nus and botulinum neurotoxins”. Molecular Microbiology 13
(1995): 1-8.

Simpson L. “The life story of a botulinum toxin molecule”. Toxi-
con 68 (2013): 40.

Jones S and Howl ]. “Biological applications of the receptor
mimetic peptide Mastoparan”. Current Protein and Peptide Sci-
ence 7 (2006): 501-508.

Todokoro Y., et al. “Structure of tightly membrane-bound
Mastoparan-X, a G-protein-activating peptide, determined by
solid-state NMR”. Biophysical Journal 91 (2006): 1368-1379.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

101

Higashijima T, et al. “Mastoparan, a peptide toxin from wasp
venom, mimics receptors by activating GTP-biding regula-
tory proteins (G proteins)”. Journal of Biological Chemistry 263
(1988): 6491-6494.

Lagerstrom MC and Schidth HB. “Structural diversity of G pro-
tein-coupled receptors and significance for drug discovery”.
Nature Reviews Drug Discovery 7 (2008): 339-357.

Thathiah A and De Strooper B. “The role of G protein-coupled
receptors in the pathology of Alzheimer’s Disease”. Nature Re-
views Neuroscience 12 (2011): 73-87.

Guixa-Gonzalez R,, et al. “Crosstalk within GPCR heteromers in
schizophrenia and Parkinson’s Disease: Physical or just func-
tional?” Current Medicinal Chemistry 19 (2012): 1119-1134.

Gonzalez-Maeso ., et al. “Neurotransmitter receptor-mediated
activation of G-proteins in brains of suicide victims with mood
disorders: Selective supersensitivity of alpha(2A)-adrenocep-
tors”. Molecular Psychiatry 7 (2002): 755-767.

Nakajima T, et al. “Amphiphilic peptides in wasp venom”. Bio-
polymers 25 (1986): S115-S121.

Konno K, et al. “Identification of bradykinins in solitary wasp
venoms”. Toxicon 40 (2002): 309-312.

Picolo G, et al. “Bradykinin-related peptides in the venom of
the solitary wasp Cyphononyx fulvognathus”. Biochemical
Pharmacology 79 (2010): 478-486.

Rocha e Silva M, et al. “Bradykinin, a hypotensive and smooth
muscle stimulating factor released from plasma globulin by
snake venoms and by trypsin”. American Journal of Physiology
156 (1949): 261-273.

Moreau ME,, et al. “The kallikrein-kinin system: Current and
future pharmacological targets”. Journal of Pharmacological
Sciences 99 (2005): 6-38.

Piek T, et al. “Block of synaptic transmission in insect CNS
by toxins from the venom of the wasp Megascolia flavifrons
(Fab.)". Comparative Biochemistry and Physiology C 87 (1987):
287-295.

Noda M, et al. “Neuroprotective role of bradykinin because
of the attenuation of pro-inflammatory cytokine release from
activated microglia”. Journal of Neurochemistry 101 (2007):
397-410.

Golias Ch,, et al. “The kinin system—Bradykinin: Biological ef-
fects and clinical implications. Multiple role of the kinin sys-
tem—Bradykinin”. Hippokratia 11 (2007): 124-128.

Citation: Mamdouh Ibrahim Nassar and Emad Mahmoud Elzayat. “Anti-cancer and Anti-microbial and Neurological Effects Using Wasp Venom Peptides
Agent: Review". Acta Scientific Microbiology 3.1 (2020): 97-102.


https://www.sciencedirect.com/science/article/pii/0014299994900701
https://www.sciencedirect.com/science/article/pii/0014299994900701
https://www.sciencedirect.com/science/article/pii/0014299994900701
https://www.sciencedirect.com/science/article/pii/0014299994900701
https://www.ncbi.nlm.nih.gov/pubmed/24047963
https://www.ncbi.nlm.nih.gov/pubmed/24047963
https://www.ncbi.nlm.nih.gov/pubmed/24047963
https://www.ncbi.nlm.nih.gov/pubmed/20108158
https://www.ncbi.nlm.nih.gov/pubmed/20108158
https://www.ncbi.nlm.nih.gov/pubmed/20108158
https://www.ncbi.nlm.nih.gov/pubmed/20108158
https://www.ncbi.nlm.nih.gov/pubmed/24955498
https://www.ncbi.nlm.nih.gov/pubmed/24955498
https://www.ncbi.nlm.nih.gov/pubmed/24955498
https://www.ncbi.nlm.nih.gov/pubmed/24955498
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0099653
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0099653
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0099653
https://www.sciencedirect.com/science/article/pii/S0169409X11002900
https://www.sciencedirect.com/science/article/pii/S0169409X11002900
https://www.sciencedirect.com/science/article/pii/S0169409X11002900
https://www.ncbi.nlm.nih.gov/pubmed/9438412
https://www.ncbi.nlm.nih.gov/pubmed/9438412
https://www.ncbi.nlm.nih.gov/pubmed/17218466
https://www.ncbi.nlm.nih.gov/pubmed/17218466
https://www.ncbi.nlm.nih.gov/pubmed/17218466
https://www.ncbi.nlm.nih.gov/pubmed/23233848
https://www.ncbi.nlm.nih.gov/pubmed/23233848
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2826456/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2826456/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2826456/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2826456/
https://www.ncbi.nlm.nih.gov/pubmed/23518040
https://www.ncbi.nlm.nih.gov/pubmed/23518040
https://www.ncbi.nlm.nih.gov/pubmed/17168783
https://www.ncbi.nlm.nih.gov/pubmed/17168783
https://www.ncbi.nlm.nih.gov/pubmed/17168783
https://www.ncbi.nlm.nih.gov/pubmed/16714348
https://www.ncbi.nlm.nih.gov/pubmed/16714348
https://www.ncbi.nlm.nih.gov/pubmed/16714348
https://www.ncbi.nlm.nih.gov/pubmed/3129426
https://www.ncbi.nlm.nih.gov/pubmed/3129426
https://www.ncbi.nlm.nih.gov/pubmed/3129426
https://www.ncbi.nlm.nih.gov/pubmed/3129426
https://www.ncbi.nlm.nih.gov/pubmed/18382464
https://www.ncbi.nlm.nih.gov/pubmed/18382464
https://www.ncbi.nlm.nih.gov/pubmed/18382464
https://www.ncbi.nlm.nih.gov/pubmed/21248787
https://www.ncbi.nlm.nih.gov/pubmed/21248787
https://www.ncbi.nlm.nih.gov/pubmed/21248787
https://www.ncbi.nlm.nih.gov/pubmed/22300049
https://www.ncbi.nlm.nih.gov/pubmed/22300049
https://www.ncbi.nlm.nih.gov/pubmed/22300049
https://www.ncbi.nlm.nih.gov/pubmed/12192620
https://www.ncbi.nlm.nih.gov/pubmed/12192620
https://www.ncbi.nlm.nih.gov/pubmed/12192620
https://www.ncbi.nlm.nih.gov/pubmed/12192620
https://www.ncbi.nlm.nih.gov/pubmed/3779021
https://www.ncbi.nlm.nih.gov/pubmed/3779021
https://www.ncbi.nlm.nih.gov/pubmed/11711128
https://www.ncbi.nlm.nih.gov/pubmed/11711128
https://www.ncbi.nlm.nih.gov/pubmed/19716363
https://www.ncbi.nlm.nih.gov/pubmed/19716363
https://www.ncbi.nlm.nih.gov/pubmed/19716363
https://www.ncbi.nlm.nih.gov/pubmed/18127230
https://www.ncbi.nlm.nih.gov/pubmed/18127230
https://www.ncbi.nlm.nih.gov/pubmed/18127230
https://www.ncbi.nlm.nih.gov/pubmed/18127230
https://www.ncbi.nlm.nih.gov/pubmed/16177542
https://www.ncbi.nlm.nih.gov/pubmed/16177542
https://www.ncbi.nlm.nih.gov/pubmed/16177542
https://www.sciencedirect.com/science/article/pii/0742841387900107
https://www.sciencedirect.com/science/article/pii/0742841387900107
https://www.sciencedirect.com/science/article/pii/0742841387900107
https://www.sciencedirect.com/science/article/pii/0742841387900107
https://www.ncbi.nlm.nih.gov/pubmed/17402969
https://www.ncbi.nlm.nih.gov/pubmed/17402969
https://www.ncbi.nlm.nih.gov/pubmed/17402969
https://www.ncbi.nlm.nih.gov/pubmed/17402969
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2658795/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2658795/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2658795/

Anti-cancer and Anti-microbial and Neurological Effects Using Wasp Venom Peptides Agent: Review

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

Thornton E., et al. “Kinin receptor antagonists as potential
neuroprotective agents in central nervous system injury”.
Molecules 15 (2010): 6598-6618.

Yasuyoshi H., et al. “Protective effect of bradykinin against glu-
tamate neurotoxicity in cultured rat retinal neurons”. Inves-
tigative Ophthalmology and Visual Science 41 (2000): 2273-
2278.

Mortari MR,, et al. “Inhibition of acute nociceptive responses
in rats after i.c.v. injection of Thré-bradykinin, isolated from
the venom of the social wasp, Polybia occidentalis”. Bharatiya
Janata Party 151 (2007): 860-869.

Pellegrini M and Mierke DF. “Threonine6-bradykinin: Molecu-
lar dynamics simulations in a biphasic membrane mimetic”.
Journal of Medicinal Chemistry 40 (1997): 99-104.

Strgmgaard K, et al. “Recent Advances in the Medicinal Chem-
istry of Polyamine Toxins”. Mini-Reviews in Medicinal Chemis-
try 1(2001): 317-338.

Andersen TF, et al. “Uncompetitive Antagonism of AMPA Re-
ceptors: Mechanistic Insights from Studies of Polyamine Toxin
Derivatives”. Journal of Medicinal Chemistry 49 (2006): 5414-
5423.

Eldefrawi AT, et al. “Structure and synthesis of a potent gluta-
mate receptor antagonist in wasp venom”. Proceedings of the
National Academy of Sciences of the United States of America
85 (1988): 4910-4913.

Mellor IR and Usherwood PNR. “Targeting ionotropic recep-
tors with polyamine-containing toxins.

Strgmgaard K., et al. “Polyamine toxins: Development of se-
lective ligands for ionotropic receptors”. Toxicon 45 (2005):
249-254.

Strgmgaard K and Mellor 1. “AMPA Receptor Ligands: Synthet-
ic and Pharmacological Studies of Polyamines and Polyamine
Toxins”. Medicinal Research Reviews 24 (2004): 589-620.

Traynelis SF, et al. “Glutamate Receptor lon Channels: Struc-
ture, Regulation, and Function”. Pharmacological Reviews 62
(2010): 405-496.

Lemoine D, et al. “Ligand-Gated Ion Channels: New Insights
into Neurological Disorders and Ligand Recognition”. Chemi-
cal Reviews 112 (2012): 6285-6318.

Poulsen MH.,, et al. “Inhibition of AMPA Receptors by Poly-
amine Toxins is Regulated by Agonist Efficacy and Stargazin”.
Neurochemical Research 39 (2014): 1906-1913.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

102
Lipton SA. “Pathologically activated therapeutics for neuro-
protection”. Nature Reviews Neuroscience 8 (2007): 803-808.

Johnson JW,, et al. “Recent insights into the mode of action of
memantine and ketamine”. Current Opinion in Pharmacology
20 (2015): 54-63.

Tikhonov DB. “Ion channels of glutamate receptors: Structural
modelling”. Molecular Membrane Biology 24 (2007):135-147.

Ngrager NG., et al. “Development of potent fluorescent poly-
amine toxins and application in labeling of ionotropic gluta-
mate receptors in hippocampal neurons”. ACS Chemical Biol-
ogy 8 (2013): 2033-2041.

Danielisova V., et al. “Effects of bradykinin postconditioning
on endogenous antioxidant enzyme activity after transient
forebrain ischemia in rat”. Neurochemical Research 33 (2008):
1057-1064.

Danielisova V., et al. “Bradykinin postconditioning protects
pyramidal CA1 neurons against delayed neuronal death in rat
hippocampus”. Cellular and Molecular Neurobiology 29 (2009):
871-878.

Conn HJ. “Staining procedures used by the biologi- cal stain
commission of polybia-MPI, a novel anti- microbial peptide,
in multi-drug resistant leukemic cells”. Cancer Letters 278
(1960): 65-72.

Wu T and Li M. “The cytolytic action of all-D masto- paran M
on tumor cell lines”. International Journal of Tissue Reactions
21.2 (1999): 35-42.

Lin C,, et al. “Efficacy of mastoparan-AF alone and in combina-
tion with clinically used antibiotics on nosocomial multidrug-
resistant acinetobacter baumannii”. Saudi Journal of Biological
Sciences 24.5 (2017): 1023-1029.

Bechara C and Sagan S. “Cell-penetrating peptides: 20 years
later, where do we stand?”. FEBS Letters 587.12 (2013):1693-
1702.

Copolovici DM,, et al. “Cell-penetrating peptides: Design, syn-
thesis, and applications”. ACS Nano 8.3 (2014): 1972-1994.

Volume 3 Issue 1 January 2020
© All rights are reserved by Mamdouh Ibrahim Nassar
and Emad Mahmoud Elzayat.

Citation: Mamdouh Ibrahim Nassar and Emad Mahmoud Elzayat. “Anti-cancer and Anti-microbial and Neurological Effects Using Wasp Venom Peptides
Agent: Review". Acta Scientific Microbiology 3.1 (2020): 97-102.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6257767/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6257767/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6257767/
https://www.ncbi.nlm.nih.gov/pubmed/10892873
https://www.ncbi.nlm.nih.gov/pubmed/10892873
https://www.ncbi.nlm.nih.gov/pubmed/10892873
https://www.ncbi.nlm.nih.gov/pubmed/10892873
https://www.ncbi.nlm.nih.gov/pubmed/17533426
https://www.ncbi.nlm.nih.gov/pubmed/17533426
https://www.ncbi.nlm.nih.gov/pubmed/17533426
https://www.ncbi.nlm.nih.gov/pubmed/17533426
https://pubs.acs.org/doi/abs/10.1021/jm9605389
https://pubs.acs.org/doi/abs/10.1021/jm9605389
https://pubs.acs.org/doi/abs/10.1021/jm9605389
https://www.ncbi.nlm.nih.gov/pubmed/12369960
https://www.ncbi.nlm.nih.gov/pubmed/12369960
https://www.ncbi.nlm.nih.gov/pubmed/12369960
https://www.tocris.com/pharmacology/ampa-receptors/antagonists?gclid=EAIaIQobChMIkNnG05-t5gIVmB0rCh0Q4g9eEAAYASAAEgJkU_D_BwE
https://www.tocris.com/pharmacology/ampa-receptors/antagonists?gclid=EAIaIQobChMIkNnG05-t5gIVmB0rCh0Q4g9eEAAYASAAEgJkU_D_BwE
https://www.tocris.com/pharmacology/ampa-receptors/antagonists?gclid=EAIaIQobChMIkNnG05-t5gIVmB0rCh0Q4g9eEAAYASAAEgJkU_D_BwE
https://www.tocris.com/pharmacology/ampa-receptors/antagonists?gclid=EAIaIQobChMIkNnG05-t5gIVmB0rCh0Q4g9eEAAYASAAEgJkU_D_BwE
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC280547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC280547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC280547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC280547/
https://www.ncbi.nlm.nih.gov/pubmed/15683862
https://www.ncbi.nlm.nih.gov/pubmed/15683862
https://www.ncbi.nlm.nih.gov/pubmed/15683862
https://www.ncbi.nlm.nih.gov/pubmed/15224382
https://www.ncbi.nlm.nih.gov/pubmed/15224382
https://www.ncbi.nlm.nih.gov/pubmed/15224382
https://www.ncbi.nlm.nih.gov/pubmed/20716669
https://www.ncbi.nlm.nih.gov/pubmed/20716669
https://www.ncbi.nlm.nih.gov/pubmed/20716669
https://www.ncbi.nlm.nih.gov/pubmed/22988962
https://www.ncbi.nlm.nih.gov/pubmed/22988962
https://www.ncbi.nlm.nih.gov/pubmed/22988962
https://www.tocris.com/pharmacology/glutamate-ionotropic-receptors?gclid=EAIaIQobChMI3YuZl6Ct5gIVVQwrCh3U0giCEAAYASAAEgIt0fD_BwE
https://www.tocris.com/pharmacology/glutamate-ionotropic-receptors?gclid=EAIaIQobChMI3YuZl6Ct5gIVVQwrCh3U0giCEAAYASAAEgIt0fD_BwE
https://www.tocris.com/pharmacology/glutamate-ionotropic-receptors?gclid=EAIaIQobChMI3YuZl6Ct5gIVVQwrCh3U0giCEAAYASAAEgIt0fD_BwE
https://www.ncbi.nlm.nih.gov/pubmed/17882256
https://www.ncbi.nlm.nih.gov/pubmed/17882256
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4318755/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4318755/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4318755/
https://www.ncbi.nlm.nih.gov/pubmed/17453420
https://www.ncbi.nlm.nih.gov/pubmed/17453420
https://pubs.acs.org/doi/abs/10.1021/cb400272m
https://pubs.acs.org/doi/abs/10.1021/cb400272m
https://pubs.acs.org/doi/abs/10.1021/cb400272m
https://pubs.acs.org/doi/abs/10.1021/cb400272m
https://www.ncbi.nlm.nih.gov/pubmed/18080186
https://www.ncbi.nlm.nih.gov/pubmed/18080186
https://www.ncbi.nlm.nih.gov/pubmed/18080186
https://www.ncbi.nlm.nih.gov/pubmed/18080186
https://www.ncbi.nlm.nih.gov/pubmed/19259804
https://www.ncbi.nlm.nih.gov/pubmed/19259804
https://www.ncbi.nlm.nih.gov/pubmed/19259804
https://www.ncbi.nlm.nih.gov/pubmed/19259804
https://www.ncbi.nlm.nih.gov/pubmed/10568222
https://www.ncbi.nlm.nih.gov/pubmed/10568222
https://www.ncbi.nlm.nih.gov/pubmed/10568222
https://www.ncbi.nlm.nih.gov/pubmed/28663698
https://www.ncbi.nlm.nih.gov/pubmed/28663698
https://www.ncbi.nlm.nih.gov/pubmed/28663698
https://www.ncbi.nlm.nih.gov/pubmed/28663698
https://www.ncbi.nlm.nih.gov/pubmed/23669356https:/www.ncbi.nlm.nih.gov/pubmed/23669356
https://www.ncbi.nlm.nih.gov/pubmed/23669356https:/www.ncbi.nlm.nih.gov/pubmed/23669356
https://www.ncbi.nlm.nih.gov/pubmed/23669356https:/www.ncbi.nlm.nih.gov/pubmed/23669356
https://pubs.acs.org/doi/10.1021/nn4057269
https://pubs.acs.org/doi/10.1021/nn4057269

	_GoBack
	_Hlk26965022

