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Abstract
This article is an extension of a discussion started in the first part of a series of review articles, entitled “Can Toxic Substances Initiate Psychotic Behavior? Part I. Antimalarial Drugs” in (Open
Journal of Preventive Medicine). In the present manuscript, the environmental, health, reproduction (fecundity), social, and juridical problems, together with the medical and ethical aspects of
the use of organophosphate substances, will be discussed. This article is based mainly on the results of experiments conducted during the period of 2004–2014. The results described in the article entitled “High-Performance Liquid Chromatography (HPLC) Equipped with a Neurophysiological Detector (NPD) as a Tool for Studying Olfactory System Intoxication by the Organophosphate
(OP) Pesticide Diazinon and the Influence of OP Pesticides on Reproduction” (International Journal of Analytical Mass Spectrometry and Chromatography) will be discussed in connection to human disability (invalidation) caused by OPs. The results showed that even a short-time, sub-lethal
exposure to the anti-acetylcholinesterase enzyme OPs yields altered neural signaling. These perverse nervous signals can change the basic information that is transmitted to the brain. This information regarding the external environment surrounding situation is vital for living organisms.
The exposure of organisms to OPs can have a lifelong impact on the nervous system and be a
source of adverse psychotic reactions, even after a single exposure. This article stresses the need
for a moratorium on (or, even better, the prohibition of) the use of OPs in agricultural and veterinary practices as pesticides, and the recognition of the use of OPs against the civilian population as
chemicals to control protests and demonstrations (as protesto- and demonstrationocides) as a
criminal act.
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1. Introduction
1.1. At the Beginning
This article is an extension of a discussion started in the first part of a series of review articles, entitled “Can
Toxic Substances Initiate Psychotic Behavior? Part I [1]. This paper is based mainly on the results of experiments conducted during the period of 2004-2014, described in [2]-[7]. The term organophosphate (OP) has a
specific meaning as insecticides and as nerve agents in warfare. The experiments carried out by Brondz [7] were
logical and hypothesis-based. The first experiments on, and positive support for, the hypothesis of the destructive action of OP substances (against nerve physiology and anatomy, endocrine and psychophysiological
processes, and the general health status of exposed living creatures, including humans) were obtained when the
author worked as the Chief of the Bioanalytic Chemistry and Toxicology Laboratory at the Department of Biology, University of Oslo, Norway, and as the Director of Jupiter AS, Norway, which is a company that provides
analytical support to the pharmaceutical industry.
The deep involvement of pesticides and insecticides in the normal physiological process of all living creatures,
including plants and mammals, is obvious. The selectivity of these substances toward target organisms (compared with their toxic effects on other non-target living systems) is very low. Often, the toxicity toward a group
of pest species covers a broad range of other species that are not meant to be intoxicated. The OP pesticides belong to this group of substances. Pesticides often have other unpredicted toxic side effects [8].
This project was started by the invitation of the author of this review article to help the team of scientists regarding the isolation and molecular elucidation of an elusive pheromone described by K. von Frisch in 1942 [9]
and named Schreckstoff by him. At the present time, this substance is known as an Alarm Substance. Prof.
Døving was the leading specialist in single-unit registration at the University of Oslo [10]; he was also the head
of a laboratory that contained the equipment necessary for recording single-unit signals, which were used to
study the effects of Alarm Substance(s) on fish. The author received substantial training from Dr. Hamdani in
fish surgery and the recording of signals using the hardware and software of the instrumentation required for this
process. From the very beginning, it was clear that Alarm Substance(s) that are found in water and have physiological effects on fish are present at extremely low concentrations. Thus, instrumentation with a much more powerful detection sensitivity than that available at the time was necessary. This equipment was constructed based
on HPLC [2] [3] and the available software described in these articles and the olfactory system of the living fish
Carassius carassius L. The further development of this system is described in [6] and [7].
The interest in the results presented by the initial project in publications [2]-[5] was enormous, and, for further
development of the system, the team under the leadership of Prof. Døving and the author requested 250,000
Norwegian kroner (Nkr) (~50,000 USD) per year from the Norwegian Research Council. However, because of
the interest demonstrated by the Norwegian fishery and fish-farming industries, the team received 450,000 Nkr
(~90,000 USD) per year. All resources were regrettably placed in the hands of Prof. Døving, who invested them
in stipends for students (of the female sex). The author’s request that Prof. Døving’s needs for students (of the
female sex) should be somewhat restricted—because the development of the project required chemicals, some
modification of instrumentation, and additional laboratory equipment—was dismissed by Prof. Døving. The
collaboration with the team of Prof. Døving was interrupted and ended at this stage; however, the project was
continued in the laboratories of Jupiter AS, Norway, and later at the facilities of the Norwegian Drug Control
and Drug Discovery Institute (NDCDDI) AS, Norway.

1.2. Who Was Interested in the Project?
The primary interest came from the fishery and fish-farming industries, because of the design of the experiments.
The population of wild salmon coming to Norwegian fiords, rivers, and lakes had been diminishing in the past
decades. A similar tendency was observed for other fish populations. Explanations for this phenomenon, such as
overfishing and “climate changes”, could of course be accepted; however, the experts are well aware that other
more powerful factors exist, such as the low reproducibility of fish schools. The author’s interest was in study-
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ing the mechanisms underlying the toxic effect of OPs on the behavior of fish in particular, and on living creatures in general, as (potential) antipheromones, pheromones, and Alarm Substance(s), and their influence on reproducibility; as potential endocrine disruptors; and as neuropsychotropic destructive agents. Specialists in Occupational Medicine were especially interested in the possible effect of OPs on the reproductive health of farmers and industrial workers. Additional interest came from military experts and the police. The possible development of non-lethal weapons, such as Schreckstoffs, was one of the main attractions of this project (for military
experts). In some conflict situations, the undermining of the battle mood of the enemy can be more important
than the use of excessive force. This attracted the author’s attention toward OPs as unlawful protesto- and demonstrationocides, when used as dangerous psychotropic destructive agents.
At the very beginning, OPs attracted the attention of scientists as potent anticholinesterase agents in the struggle against insects and other agricultural pests [11]; however, they also attracted the attention of the Nazis as
psychodestructive and life-destructive agents [7].
In the present article, the main discussion will focus on the toxic effects of OPs on behavior, as well as on the
destruction of reproducibility and mental ability, and in general the medical invalidation of all creatures, including mammals and humans, by these substances.

2. Toxicity
2.1. Toxicity of OPs
The toxicity of OPs toward fish and other living creatures is described in [7]. OPs are cholinesterase inhibitors
with anti-acetylcholinesterase enzyme activity [12]-[15]. Usually, attention is given to OP absorption through
the skin and mucosa; thus, little attention has been given to the fact that OPs can be transported directly to the
brain through the olfactory nerves (ONs) via axoplasmic transport [16], by bypassing the liver detoxing barrier.
Intoxication of brain nerve structures by axoplasmic transport through ONs can yield irreversible damage in
specific regions.
In the minds of nonspecialists, the liver detoxing barrier is associated with real detoxification; that is, the physiological removal of toxic substances from a living organism (e.g., the human body), which is mainly carried
out by the liver. However, after microsomal detoxification in the liver, many substances are transformed into
more toxic products compared with the original toxins. The oxidation of diazinon to the more toxic diazoxon
occurs via the action of light and humidity [7], as well as by microsomal detoxification in the liver. The scheme
of microsomal actions in the liver upon exposure to diazinon is given below (Scheme 1). Many toxic OPs as diazinon containing a sulfur atom undergo oxidation to oxons [17]-[22], and their biotransformation yields substances with increased toxicity. Parathion has an analogous ability to be oxidized to paraoxon and yield more
toxic oxons [23]-[25] (Scheme 2). The reactions of transformation and biotransformation of phosphorothioates
to the corresponding (more toxic) oxons are common among all members of this family of substances, and can
be supported by examples of important phosphorothioates: salithion [26] and cyanox [27]. Cyanox gives a corresponding oxon by biotransformation and is also degraded by light to the poison cyanide [27] (Scheme 3).
Phosphorodithioates also undergo transformation and biotransformation to more powerful toxins, via oxidation,
and give oxons (e.g., malathion) [28] (Scheme 4). Malathion [28] rapidly undergoes biotransformation to malaoxon, which is more than 60 times as toxic as the original pesticide. The other phosphorodithioates are subject
to similar transformation and biotransformation reactions, resulting in the formation of more toxic substances
compared with the original pesticides.
Halogenated OPs with anti-acetylcholinesterase enzyme activity are used widely. One of them is dichlorvos,
which is used as is and is a product of the degradation of the pesticides trichlorfon and naled. The degradation of
trichlorfon and naled to dichlorvos, and their transformation and biotransformation, are given in Scheme 5.

2.2. Mode of Action
An anti-acetylcholinesterase effect is primarily accepted by the scientific community as the mode of action of
these compounds. They attack the peripheral and central nervous systems by inhibiting the acetylcholinesterase
(AChE) enzyme [12]. By preventing acetylcholinesterase activity, OPs lead to the accumulation of acetylcholine
at high concentrations in the synaptic cleft or the synaptic junction. The muscles, excretory cells, and the brain receive nerve impulses continually. The brain can also be affected directly by OPs via axoplasmic transport through
ONs [16] [29]. By this mechanism the direct intoxication of brine is taking place. Because experimental research
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Scheme 1. Microsomal detoxification of diazinon in the liver gives diazoxon and products that are
more toxic than the original toxin.

Scheme 2. Microsomal detoxification in the liver gives oxons that are more toxic than the original parathion, such as paraoxon, aminoparathion, aminoparaoxon, p-aminophenol, p-nitrophenol, and others.

50

I. Brondz

Scheme 3. Cyanox, in addition to the corresponding oxon, is degraded by photolysis to cyanide, which
is toxic to the metabolism.

Scheme 4. Transformation and biotransformation of malathion to more toxic substances.
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Scheme 5. Degradation of trichlorfon and naled to dichlorvos, and transformation and biotransformation of these OP pesticides and dichlorvos.

regarding intoxication of human volunteers by OPs is nearly absent in the open literature (such information may
exist in closed military sources), the insurance agencies speculate freely on this subject, claiming that disability
in humans caused by OPs is poorly documented and/or does not exist, which is not correct.
Nonhuman models were used to demonstrate the numerous symptoms of intoxication by OPs and to propose
their modes of action [7], [30]-[32]. Numerous reports of cases of human disability caused by OPs, accompanied
by symptom description, support the neurotoxicity of these compounds [33]-[36]. The effect of OPs on nervous
signals from the nerve cells of the olfactory epithelium to the brain is described in [7], and the toxic influence of
OPs on sperm chromatin is described in [37], [38]. OPs directly suppress reproducibility (fecundity) in humans
[39], as well as in other living creatures, at the individual and population levels. Exposure to OPs increases the
risk of developing several diseases [12] [40], which also affect the fecundity of individuals and populations. Biological and demographic fecundity is the actual reproductive rate, which is heavily affected by pesticides, especially OPs. Therefore, OPs play a significant role in the reduction of the populations of fish that dwell continuously rivers and lakes, as fish that nest regularly in rivers and lakes are affected by agricultural contamination;
and agricultural contamination with pesticides play a role in the reduction of the population of Caucasians who
first started the broad use of OPs in farming and aquaculture and applied them as warfare agents and protestoand demonstrationocides for subduing the civilian population. The OP substances are endocrine disruptors that
can suppress the fecundity of populations and lead to demographic disasters. The most important of these effects
are the neuropsychopathological changes that are induced by OPs [41]. Significant changes in the behavior of
workers exposed to OPs are reported in [42]. It is claimed in [39]: “Organophosphorus compounds, used as insecticides and agents of chemical warfare, are a major global cause of health problems.” The increased toxic
potential of OP mixtures has been known since 1957 [43]. Karczmar [44] wrote: “…there is the matter of the
Operation Desert Shield (ODS), or the Persian Gulf War that lasted from August 1990 to late February, 1991
and the related Persian Gulf War Syndrome (PGWS) or ‘mystery illness’... Soon thereafter a significant number
of returning veterans complained of a variety of symptoms; later, a certain pattern and certain characteristics of
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these symptoms could be discerned and suspicion arose as to the possible causes of the syndrome, including exposure to OP agents, whether via Iraqi attacks on U.S.A. forces or via other means.”
Before ODS, most of the publications stemmed from developing countries that described cases of human intoxication and problems connected to OP use in farming [30]-[32]. One of the explanations for sources (developing countries) of these observations may be the resistance offered by pesticide manufacturers and insurance
companies to the subsidizing in the developed countries research that will report strong evidence of disabilities
affecting workers in chemical industries, farming, and agriculture. The latest reports suggest that OPs are involved in intoxication at the DNA level, as demonstrated by statements such as “pesticides showed stronger interaction with AMP… which could lead to problems in the DNA replication and biological functions of nucleotides” [45].

3. Olfactory System
3.1. Olfactory Organ Organization
“Despite minor anatomical differences, the general principles and computations performed by the fish olfactory
system are highly similar to what is described in terrestrial vertebrates” [46].
The organization of the olfactory organs in fish species can be presented as a sequence of structures: the olfactory epithelium (OE) (Figure 1), olfactory bulb (OB), and olfactory nerves (ONs), which lead to brain structures such as the telencephalon (TE), dorsal-posterior part of the telencephalon (Dp), habenula (Hb), ventral
nucleus of the ventral telencephalon (Vv), optic tectum (OT), posterior tubercle (PT), hypothalamus (HT), cerebellum (CB), mesencephalic locomotor region, reticulospinal tract (RST), and spinal cord (SC) (Figure 1).
Nasal mucosa are divided into two areas: the respiratory region and the olfactory region, which contains the
sensory cells. In fish as well as in mammals, the olfactory receptors (ORs) are located in the nasal cavity (nose).
The olfactory organ is a binary organ; fish have two nasal cavities (nostrils). The olfactory epithelium lies between these two nostrils [47]. For fish, water carries odorants and signal molecules; water enters the nose and
exits it through a posterior nostril. The axons of the sensory cells enter the olfactory bulb. Mitral cells lead their
axons through ONs via the fibers of the medial and lateral olfactory tracts to the forebrain (the olfactory lobe of
the brain). The three anatomically and physiologically distinct olfactory tracts can be differentiated: the lateral
olfactory tract contains mainly fibers that originate in the lateral olfactory bulb, whereas the medial olfactory
tract is subdivided into medial and lateral tracts [48]-[51]. The anatomical separation of the medial and lateral
olfactory tracts into well-defined axon bundles enables the research of the neurophysiology of olfactory signal
processing [2]-[7] [52] [53] (Figure 2).

3.2. Olfactory System Genesis and Importance
As mentioned by Joy V. Browne: “The chemosensory system is one of the earliest emerging systems in fetal development…” [54]. Of course, this was written in relation to humans, among whom the relevant “Anatomical
structures and innervation are already present in the first and early second trimesters…” [54]. This is also correct
in most living creatures: these structures “…not only have a profound effect on how environmental information is
detected and processed but also make significant contributions to cognitive and emotional interpretation of daily experiences…” [54]. About 90% of the emotional information that reaches the fetus is canalized by the chemosensory system. The sensory organs of fish that are responsible for smell detection and information
processing have been studied in [7] [9] [55]-[61]. Von Frisch, in [9] [62], connected information received by the

Figure 1. The organization of the olfactory organ.
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(A)

(B)

Figure 2. From the left in part (A): neurophysiological cell(s) used in the experiments described in [2]-[7]. Aa:
olfactory epithelium (OE) and olfactory bulb (OB) with a recording tungsten electrode. The olfactory nerves ON
are shown as distinct olfactory tracts: the medial and lateral olfactory tracts, which lead axons to the forebrain; (B)
from the right in part a: scheme showing the placement of the tungsten electrode in olfactory bulb cell(s). These
axon(s) are leading nerve impulses of alarm. The scheme of the experiments described in [7] is shown in Figure 3.

Figure 3. A schematic drawing of the experimental setup of the HPLC equipped with DAD and NPD. The setup included (1)
reagent bottle 1 with APW; (2) reagent bottle 2 with APW with 10 ppm of diazinon; (3) the HPLC system; (4) a Rheodyne
injector; (5) a syringe with a mixture of sex hormones; (6) column 1; (7) column 2; (8) the DAD; (9) a data processor for the
HPLC system; (10) data acquisition printer 1 for the HPLC system; (11) a syringe with fish skin extract; (12) a microvalve;
(13) transference tubing; (14) OE; (15) OB; (16) olfactory tract; (17) telencephalon; (18) an earth ground connection; (19) a
tungsten electrode; (20) an amplifier; (21) data acquisition printer 2 for the NPD; (22) an oscilloscope; (23) an AD converter;
(24) a data processor for the NPD system; (25) a PC screen for the HPLC; (26) a PC screen for the NPD; (27a) the active detection part of the NPD; and (27b) the active detection part of the NPD, in detail. Courtesy to the International Journal of
Analytical Mass Spectrometry and Chromatography, published by Scientific Research Publishing Inc., USA, to Jupiter AS,
Norway, and to the Norwegian Drug Control and Drug Discovery Institute (NDCDDI) AS, Norway, for granting permission
to reproduce the figure from publication [7].

chemosensory system to distinct behavioral patterns. In fish, the chemosensory system has direct informative influence on feeding, sexual, and antipredator behaviors, the same being true in mammals, including humans. Sex
is the most important driving force for the reproduction and preservation of species populations [63]. In all species, the sexual drive and offspring preservation instinct prevail over hunger and even the instinct of self-preservation.
Dogs have 230 - 250 million olfactory receptor cells; the average human has fewer than 10 million. Generally,
this is true for all primates. It has been accepted for a long time that humans and other primates are typically microsmatic (i.e., worse smellers), and that, in humans, the production, recognition by the olfactory system, and
reaction on sex pheromones and other natural pheromones are absent. “This concept needs reconsideration since
many recent studies have shown that olfaction plays a very important role in human reproductive biology and
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because human reproductive biology affects human behavior” [64]. Olfactory stimuli can provoke strong emotional responses as a reaction to distinct chemical substances (pheromones), such as aggression [65], sexual
drive [64], avoidance/hiding [9], [62], self-preservation, etc. “Olfactory input from the social environment is
well adapted to fit such assertions. For example, chemical cues allow humans to select for, and to mate for,
traits of reproductive fitness that cannot be assessed simply from visual cues” [64].

4. Pheromones
Discovery and Actions
Peter Karlson and Martin Lüscher introduced the term “pheromone” in 1959. This word is composed of two ancient Greek words: φέρω, which means “to bear” and is associated with hormones, and ὁρμή, which means
“impetus” and is associated with secreted or excreted substances. Pheromones are sometimes named as ecto-hormones; however, they can perform other functions as well. Among the earlier researchers of pheromones, the
French entomologist Jean-Henri Fabre (1823-1915), the American entomologist Joseph A. Lintner (1822-1898),
the German biochemist Adolf Butenandt (1903-1995), and the Austrian ethologist Karl von Frisch (1886-1982)
should be mentioned. Pheromones are often products of the oxidation or biotransformation of original substances. Oxidation and biotransformation are mainly carried out by microorganisms, as in the case of human sex
pheromones: “It is important to note that the odors arise only via the activity of microorganisms” [64], [66] [67].
The pheromone class includes biological substances with different aims and physiological mechanisms and must
be carefully re-examined and divided into more specific biological triggers of behaviors, such as: sex attractants,
sex suppressors (sterilants) [68], alarm-defense agents, mood triggers (aggressins or offensins) [69], etc.
In social insects, such as ants and many other insects, individual and social behavior and even the physiology
of individuals and their partners are regulated by pheromones. Social insects use these chemical substances for
communication and for governing the physiology of their “cocitizens” in a colony. The pheromone 3-methylhentriacontane (3-MeC31) of the queen regulates worker sterility and aggressive behavior in the ant Lasius niger
[68] [70]-[74].
Pheromones are produced by all living organisms to facilitate communication, and this is true of both one-cell
and multicellular organisms, including humans. The odors (pheromones) of flora should be carefully re-examined. Mushrooms, fungi, algae, and green plants produce odors for communication. The perception that pheromones are aimed strictly for conspecific communication is erroneous; some pheromones are conspecific,
whereas others are aimed at communicating with other species. Pheromones and antipheromones have physiological effects on living organisms that are wider than merely their communicative functions. These pheromones
have been best studied in worker honey bees (Apis mellifera L.). Their foraging activity is regulated by pheromones from the queen [75]. The queen modulates brain function in worker honey bees by using pheromones [76],
and her pheromones even block aversive learning in young worker bees [77]. None of these substances has
communication functions; rather, they perform governing or subduing functions. It is obvious that, in aquatic
organisms, it is important to produce water-soluble pheromones for communication; moreover, often, these should
be long-lasting substances as the homing place markers. In terrestrial organisms, the production of volatile substances is important; however, some revere (revere—the area of space, air or water over any territory occupied and
protected by animal) or sex markers should persist over a long period of time. Because of this needs, the pheromones need to be mixed with the help substances as fixatives [78]. Social insects have a highly developed system
of chemical communication, governing, and subduing [79]-[81]. Other social animals, such as fish, birds [82], and
mammals [83] [84], including primates [85], also have sophisticated systems of communication, governing, and
subduing, including reproductive suppression [86]. It is difficult to believe that humans, which are relatives of
primates and thus social animals, lack the natural pheromones of communication, governing, and subduing, including reproductive suppression. In human societies, maybe governing and subduing, including reproductive
suppression, have a more profound expression via direct physical actions and synthetic chemicals; such examples
are well known from the Bible (genocide of the Israelites by the Pharaoh of Egypt), and even before this from
ancient Assyrian and Hittite sources dated 3000 years B.C.E. (i.e., evidence of genocide against conquered
peoples). The most profound examples come from history: the destruction of Jericho by Judas, the destruction of
Phoenician Tyre by the Greco-Macedonians, the destruction of Phoenician Carthage (Latin: Carthago or Karthago,
Ancient Greek: Καρχηδών Karkhēdōn) by Romans, the genocide of Armenians by Turks during World War I
(WWI; physically), the genocide of the Jewish people by Germans during WWII (physical and chemical killing,
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and sterilization by X-ray, chemicals, and other means), the genocide of the native population of Cambodia by the
Khmer-Rouge (by all means a primitive physical destruction), the genocide in Rwanda of Tutsis and moderate
Hutus by members of the Hutu majority (physically), etc.
Human social behavior is somewhat also regulated by odors (pheromones) [87] [88].

5. The History, Regulation, and Reality of Chemical Weapons of Mass Destruction
The OPs under discussion in this paper are the agricultural and warfare nerve agents that are related or may be
related to the experiments described in [7]. OPs are synthetic substances with anti-acetylcholinesterase enzyme
activity. The first synthetic cholinesterase inhibitor, tetraethyl pyrophosphate (TEPP), was synthesized in
Adolphe Wurtz’s laboratory in Paris by Philippe de Clermont and Wladimir P. Moshnin in 1854 [11], [89]. The
toxic effects of OPs on the nervous system were discovered in 1932 by Willy Lange (1900-1976) and Gerda von
Krueger (1907-1970) [90]. OP compounds used as chemical weapons have been classified as weapons of mass
destruction by UN Resolution 687 (https://www.google.com/#q=un+resolution+687+summary). This resolution
is the extension of the Protocol for the Prohibition of the Use in War of Asphyxiating, Poisonous or Other Gases,
and of Bacteriological Methods of Warfare adopted in 1925 in Geneva under the auspices of the League of Nations from May 4 to June 17, 1925. The Protocol entered into force on February 8, 1928
(http://www.un.org/disarmament/WMD/Bio/1925GenevaProtocol.shtml). This resolution was adopted after the
horrors of the use of gas warfare in WWI [91].
Despite the adoption of the Geneva Protocol in 1925, during WWII, Nazi Germany and Japan used chemical
and bacteriological methods of warfare, mostly against the civilian population [92], [93]. It should be recognized
that “The Reich kept strictly to the requirement of the Versailles dictate regarding chemical warfare equipment.
Even the Weimar Republic kept to the dictate. During the Sea Disarmament Conference, 1921/22, in Washington, the following nations did not agree to gas or any chemical weapons being dangerous weapons: USA, England, France, Japan and Italy” [94]. Even later in 1925 in Geneva, a significant number of countries did not
agree to adopt this so-called Geneva Gas-War Protocol: “Out of the 44 nations attending the Geneva conference
38 had, by the end of 1935, signed the protocol. 21 nations took reservation, 17 were reluctant. By the end of
1935, 28 nations had ratified the convention. But 10 refused; among those were USA, Japan, Czechoslovakia,
Luxemburg, and various nations in South America. The Reich signed without any reservations” [94]. The first
country that used a chemical weapon on the battlefield during WWII was Poland: “The first incident involving
poisonous gas in WWII occurred on the evening of Friday, September 8, 1939 in the village of Jaslo in the south
of Poland. (5) Polish troops had tried to blow up a railway bridge over the river Jasiolka. The Poles had used a
chemical bomb (6)” [94]. In recent history, the use of chemical weapons was recorded at the Moscow Theater
Nord-Ost in Russia during a terrorist hostage crisis [95]. Despite the overall recognition of the illegality of the
use of poisonous gases and OPs during military conflicts (Iran and Iraq joined the Geneva Protocol in 1929 and
1931, respectively), evidence of the use of OPs during the Iran-Iraq War (1980-1988) was reported [96]. Later,
during the Gulf War (Operation Desert Storm), the military personnel on the battlefield were exposed to OPs
and other poisoning chemicals [97] [98].

6. The Main Point of the Experiment
The experiment described in [7] was designed to study the correlation between different chemicals that evoked a
signal in the olfactory epithelium/bulb before and after the exposure of the olfactory organ to OPs, such as diazinon; and the possible signal misrepresentation after pre-exposure of the olfactory organ to diazinon. The misrepresentation of the signal after pre-exposure of the olfactory organ to diazinon (if it was recorded) should explain, at the neurophysiological level, the behavioral changes observed in fish. Moreover, the fish model should
be adopted to explain the neurophysiological basis of the behavioral changes observed in other living creatures,
including humans.
The following basic points were known before the experiments:
1) The point of introduction of the tungsten electrode into the olfactory bulb was the medial bundle of the
medial olfactory tract (Figure 2(Ba) and Figure 3) [2]-[6] [10] [52] [99] [100]. These nerve cells were selective
toward signals evoked by Alarm Substance(s)/Alarm Pheromones.
2) From the point of introduction of the tungsten electrode into the olfactory bulb (medial bundle of the medi-
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al olfactory tract), it was possible to record the signals from one or several similar nerve cells that evoked and
sent a response as a reaction to Alarm Substance(s)/Alarm Pheromones [2]-[6] [10] [52] [99] [100].
3) The olfactory cells that are connected to the medial bundle of the medial olfactory tract were not capable of
evoking a full-fledged signal as a reaction to Sex Pheromones [7] [52] [99] [101] (Figure 2(Ba) and Figure 3).
4) The behavioral aspect of the response in fish exposed to Alarm Substance(s)/Alarm Pheromones has been
studied well [9] [62] [102]-[104].
5) The correlation aspect of the neuroelectrical/behavioral response of fish exposed to Alarm Substance(s)/
Alarm Pheromones has been studied well [2]-[6].
6) The behavioral and health response of fish exposed to OPs has been studied well [105]-[110].
7) The cognitive impairment of living organisms, including humans, by OPs has been documented well [33]
[34] [36] [105].
The following points should be studied at [7]:
1) The neuroelectrical response of fish’ OE/OB exposed to sex pheromones before exposure to OP.
2) The neuroelectrical response of fish’ OE/OB exposed to sex pheromones after exposure to OP.
3) Influence of exposure to OP on cognitive functions.

7. Cognitive Impairment
The effect of pheromones on the cognitive abilities of social insects has been documented, especially the ability
of the pheromones of the bee’s queen to block aversive learning in young worker bees [77]. Because the exact
nervous and biochemical mechanisms that underlie this phenomenon are not known, it is possible to accept the
hypothesis that the pheromones of the queen are not exceptional chemical substances; rather, there are several
other natural and synthetic substances with similar abilities. It is possible to accept the hypothesis of the existence of a class of substances (such as OPs) that slow down, prevent, or misrepresent nervous signals from primary detecting cells and impede their transmission to the central nervous system (CNS), and then prevent to
create stable reflexes in the CNS by repetition. It is also possible to accept the hypothesis that this distorts the
reflexes of the CNS for certain physical actions, leads to misrepresentation of the external environment in information processing, or leads the CNS to initiate the wrong signals to body organs or subsystems of the CNS. I
will henceforth name the substances that have these abilities chimerical, as they represent a chimerizing (misrepresentative) situation. The word chimera (/kɨˈmɪərə/or /kaɪˈmɪərə/, also chimaera/chimæra) is from the Greek
Χίμαιρα (Chímaira), a dangerous mythological creature.
In “Neuropsychopathological Changes by Organophosphorus Compounds” [41], Eyer gives the description of
neuropsychopathological changes that were known up to 1995: “Long-term toxic effects affecting behavior as
well as mental and visual functions… The number of victims is estimated at some 100.000 per year world-wide”
[41]. This may have been correct at that point in time, because he did not have access to all the documentation
available. During the Gulf War (August 2, 1990 to February 28, 1991), and the code-named Operation Desert
Storm (August 2, 1990 to January 17, 1991), it is claimed in [97] that: “The Jan. 18, 1991, bombings of the munitions plants in Nasiriyah and Khamisiya blew a plume of sarin gas…” and “The gas plumes, the researchers
said, can be blamed for symptoms of Gulf War illness, the mysterious ailment that has affected more than
250,000 veterans of the war”. The same author describes the action of OPs on the nervous system: “…vertigo,
general weakness, drowsiness, lethargy, difficulty in concentrating, slurred speech, confusion, emotional lability
and hypothermia are associated with slighter intoxications” [97], and later: “US army volunteers were experimentally exposed to… nerve agent VX…. Cognitive competence as revealed by mathematical tests was significantly reduced only after 1h following VX (71% of the placebo score).”
There is no doubt that exposure to OPs results in cognitive impairments in mammals [111], including humans
[112], [113]. In [114], organic damage to the brain is pointed out: “Cabin air in airplanes can be contaminated
with engine oil contaminants. These contaminations may contain organophosphates (OPs) which are known
neurotoxins to brain white matter.”
Exposure to OPs affects cognitive ability in humans [115], even after low-level exposure to OPs. These compounds cause long-lasting damage to neurological and cognitive functions [116]. All evidence suggests that
more than 100,000 people are affected by reduced cognition every year, or even more than 250,000 people [97],
in contrast to the claims of [41]; in any case, nearly every one of us is affected by OPs at a low level, and all affected persons experience a partial decrease in cognitive ability and nervous stability.
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8. Discussion
8.1. Economic Pros and Contra: Can Insecticides Be Nonharmful?

The production of food and other agricultural products cannot sustainably feed the global population in the absence of insecticides and rodenticides. In Norway, the fishing and fish-farming industries are an important part
of the production of food and food exports. The main product of these industries is salmon. The diminished
number of wild salmon coming to the Norwegian rivers and lakes is a problem. The health of fish (salmon) in
farming ponds can be maintained by treatment against parasites by using pesticides. A long-term program was
initiated for the study of pesticide filtration in the ground water from agricultural fields, as reported in
[117]-[119]. In India, one-third of harvests can be destroyed by rodents and insects. Pesticides guard harvests
against parasites. However, all pesticides and rodenticides available on the market are highly poisonous. There
is a natural rodenticide that is nonharmful to humans and most living creatures. However, for big chemical and
pharmaceutical companies that manufacture pesticides, sucha solution is not acceptable. Regarding insecticides,
the experiments performed using the house fly Musca domestica L. in our laboratory identified a biodegradable
insecticide that has a relatively low toxicity and short-term persistence. An array of insecticides that are nonharmful to mammals, birds, and fish can also be developed.

8.2. Ethical Aspects
In [8], the suppression of immunity by some pesticides and their equally harmful consequences for human health
generally are discussed. Several other chemicals can cause psychosis. In [1], the possibility that antimalarial
drugs cause this state is discussed. The case of the shooting of several soldiers by one of their comrades at Fort
Hood, USA, in 2014, was presented by the mass media as follows: “In the press was only mentioned that Iraq
veteran kills three people at Texas military base Fort Hood, 16 injured as gunman, who was receiving psychiatric help, went on shooting spree before killing himself. The suspect, a soldier who had served in Iraq, he ‘had
behavioral health and mental health’ issues. There was no known motive for the shooting, the general Milley
said” [1].
On this occasion, it is appropriate to ask several questions:
1) How is General Milley qualified to establish the diagnosis that this soldier “had behavioral health and
mental health” issues?
2) Why was the ill person with psychiatric problems (who was alleged to have been decommissioned) held on
a military base, rather than in a specialized civilian hospital?
3) Was this shooting a unique opportunity to draw attention to the unlawful imprisonment by military authorities of an ill veteran after exposure to toxic substances, such as VX, in Iraq during the Gulf wars?
4) How many ill veterans of the Gulf wars suffer without medical help?
5) Who is concealing the source of the Gulf War Syndrome under a security classification, and why is this
occurring?
6) How many soldiers and officers are affected by this mysterious illness?
7) What can be done to help the veterans of the Gulf wars who are affected by this mysterious illness?

8.3. Juridical Aspects
The use of poisonous chemicals in warfare is a criminal act that is regulated by [120] and [121]. Often, collateral
damage to the civilian population is enormous, as occurred during the Syrian civil war. To the credit of the USA
and its allies, their uncompromising position regarding the prevention of the use and dissemination of chemical
weapons by the Syrian regime of Assad should be noted. The USA and its allies forced the Syrian regime of
Assad toward disarmament and the decommissioning of chemical weapons under international supervision.
Contrary to the Iraqi case, the decommissioning in Syria was performed under the supervision of the Unaided
Nations Organization, with high-level diplomatic representation by the USA and its allies. During the Iraq-Iran
war, Iraq used poisonous gases [96]: “Iraq’s use of poison gases to regain the Fao Peninsula, captured by Iran
in early 1986, was so blatant that the United Nations Security Council could no longer accept Baghdad’s routine denials. After examining 700 Iranian casualties, the UN team of experts concluded that Iraq used mustard
and nerve gases on many occasions.” At this stage, the international community, the USA and its allies, and the
United Nations Security Council were reluctant to take action against Saddam Hussein’s regime in Iraq [96],
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despite the fact that this was not the first time of its use of poisonous gases. “Republican administration of
President Ronald Reagan, it succeeded in getting the White House to frustrate the Senate’s attempt to penalize
Baghdad for violating the Geneva Protocol on Chemical Weapons, which it had signed” [96]. To this day, an
international court has not been established to assess the atrocities and war crimes of Saddam Hussein’s regime.

8.4. OPs and the Civilian Population
After WWII, police forces in most countries took to applying gases against civil demonstrations, as nonlethal
weapons. Nerve gases were among these weapons. This is an opportune moment to question the juridical correctness of using gases against civilian populations, as the Geneva Protocol on Chemical Weapons prohibits the
use of these gases in the battlefield against military personnel [120].

9. Conclusions
1) The design of the experiments described in [7] revealed that, before the exposure of olfactory organs to diazinon, Sex Pheromones did not evoke a full-fledged antipredator reflex through nervous signals in the following relevant systems: the OE, OB, ON, and brain. The system yielded an adequate nervous reflex after exposure
to Alarm Substance(s).
After exposure of the olfactory organs to diazinon, the Sex Pheromones provoked nervous activity in the OB,
which can be decoded by the brain as signals from the exposure of the OE to Alarm Substance(s). This can partly explain the psychopathological action of OPs on the CNS, and, as a result, the inadequate reaction observed in
fish (which manifested as an antipredator behavior rather than a homing or nesting behavior). These behavioral
changes may be the source of the insufficient or demising reproducibility observed in fish stocks.
The chimerization of nerve signals happens after exposure to OPs in humans. Exposure can cause a chimeric
reaction of Sex Pheromones in humans and prevent physiologically normal reactions. The continuous misrepresentation of nervous signals to the brain may lead to psychotic behavior in humans.
The results of the experiments described in [7] are directly connected to the behavioral changes observed after
the exposure of the olfactory organ of fish to diazinon, and, as described previously for other OPs [105]-[110], it
is possible that similar mechanisms play a significant role in the impairment of cognition and damage to the
CNS in humans [32]-[34] [36] [97] [112]-[114]. Special attention should be paid to the possible mechanism underlying telencephalic lesions [106], which may arise from the direct transport of OPs through axoplasmic
transport via ONs to the brain [16], thus causing brain lesions [114]. Telencephalic lesions induced by OPs can
affect the electrolyte balance in the body, hart rhythm, blood pressure and other basal systems of regulation.
2) Even short-term, sublethal exposure to OPs has long-lasting, damaging effects on the nervous system [7]
[97].
3) The denial by medical, insurance, juridical, and governing authorities of the impairment of cognition and
damage to the CNS in humans after short-term exposure to a sublethal concentration of OPs [97] is groundless
and even criminal.
4) A moratorium on, or even the prohibition of, the use of OPs as insecticides and pesticides should be accepted globally.
5) The use of all toxic chemicals by administrative authorities, such as police, against civilian populations
should be stopped and regulated by the Geneva Protocol [120]. The use of gases against humans in civilian life
is not acceptable, when at the same time the use of gases on the battlefield against military personnel is prohibited.
6) The Iraqi dictator Saddam Hussein was convicted for “crimes” and sentenced to death by the new Iraqi
government, which is predominantly Kurdish. Undoubtedly, this conviction for “crimes” and the capital punishment that accompanied it were appropriate. However, the new Iraqi government prevented the assessment of
the other crimes of this criminal dictator by an international tribunal. Therefore, the Iraqi dictator was not convicted by an international tribunal regarding his mass killings and crimes against humanity. During the Iraq-Iran
war, which was initiated by Iraq, more than one million people were killed. A significant number of Iranian military personnel and civilians were killed by poisonous gases [96]. Several hundred thousands of USA military
personnel were exposed to poisonous agents during the Gulf War against Iraq [97]. Who should be convicted for
this crime?
7) The results of [7] suggest that the perception of external stimuli after exposure to OPs is misrepresented,
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and that the reaction to external events after exposure to OPs is inadequate. The veterans of the Gulf wars who
are affected by the mysterious Persian Gulf War Syndrome, as well as other humans who were exposed to OPs,
must receive adequate treatment and juridical protection.
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