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Abstract
[bookmark: _Hlk185557996]Background: The campaign against substance abuse shall be baseless without empirical evidence to validate such clamours. The abuse of H. frenatus tail has become prevalent among youths in Nigeria. Hence, this study is an attempt to provide primary data on the psychoactive and toxic chemical content of H. frenatus tail, in order to arrive at empirical decisions on its use.
Methods: H. frenatus tail were collected by cutting off the tails of life H. frenatus caught in buildings at the Federal University, Otuoke, Bayelsa state. Collected samples were sun dried for ten days, pulverized and then processed for analysis. The chemical constituents of the concentrated extracts of H. frenatus tail were determined with a Gas Chromatography-Mass Spectrometry (GC-MS) machine.
Results: The result showed twenty-four compounds along with their nomenclature, chemical formula, structure, molecular weight, retention time and peak area. The most abundant constituent by peak area was shown to be 9,12-Octadecadienoic acid (10.56%). The constituent with the highest retention time (21.500mins) is shown to be cyclopentanetridecanoic acid and it was also the constituent with the highest molecular weight (356Da). Identified psychoactive compounds among the discovered constituents in H. frenatus tail were 9-octadecenamide, indolizine, 2-furan-methanamine and 2- piperidinone while the toxic chemicals identified among the constituents of H. frenatus tail includes indolizine, propanenitrile, 9-Octadecenamide, oleic acid, 2-piperidinone and 2-furanmethenamine.
Conclusion: The indiscriminate unconventional use H. frenatus tail for its psychoactive properties constitute a threat to the health of the numerous young people who abuse it given its discovered harmful chemical content. If left unchecked, the current trend in substance abuse in Nigeria may lead to an increased incidence of morbidity. This information should be deployed in organized health sensitization schemes to discourage young people consuming H. frenatus tail.





1.0 Introduction
[bookmark: _Hlk186287994][bookmark: _Hlk186288100]People abuse psychoactive substances for various reasons which may include curiosity and peer pressure, especially among school children and young adults; recreational purposes; unintended addiction to prescription drugs originally intended for pain relief; spiritual/religious practices or rituals; and as a means of obtaining creative inspiration [1]. Substance abuse disorders are associated with a wide range of short- term and long- term health effects. They can vary depending on the type of drug and route of administration and the individual health at large. Notwithstanding, the effects of drug abuse and dependence can be far- reaching. They have been found to adversely impact almost every organ in the human body with often irreversible deleterious effects [2]. 
Most commonly abused substances act by temporarily altering a person's neurochemistry, which in turn causes changes in a person's mood, cognition, perception and behaviour [2]. There are many ways in which substance use can affect the brain. Each substance has a specific action on one or more neuro transmitter or neuroreceptor in the brain. Exposure to a psychoactive substance can cause changes in the structure and function of neurons as the nervous system tries to re-establish the homeostasis disrupted by the presence of the substance. Depending on its method of action, a psychoactive substance may block the receptors on the postsynaptic neuron (dendrites), stop block reuptake or affect neurotransmitter synthesis in the presynaptic neuron [3].
[bookmark: _Hlk185769397]There are reports that H. frenatus (wall gecko) tails contain intoxication inducing substances and this explains their intake/abuse by some young people [4]. The consumption of H. frenatus causes instant intoxication judging from observation of its abusers [5]. The intoxicating effects of the mixture of H. frenatus tail is believed to be 50% higher than marijuana and cocaine [6]. The exact cause or substance responsible for the psychoactive effects of this mixture is not yet known. The users are prone to have to some clinical syndromes. The mixture causes addiction as the craving is usually unbearable resulting in nausea, itching of the throat, gums and several body parts and mild trembling. It also causes sedation in the user that lasts at least 10hours [7]. A rare case of the abuse of its mixture by a prisoner with cannabis dependence was contained in an African literature. The report has it that the prisoner shifted to its use during the periods of non-availability of cannabis, and it has since gained popularity as a potent alternative to the regulated cannabis [8].
H. frenatus is a gecko that is also known as pacific house gecko, the Asian house gecko, wall gecko, house lizard or moon lizard and is in the family of the Gekkonidae. Most geckos are nocturnal, hiding during the day and foraging for insects at night. They can be seen climbing walls of the house and other buildings in search of insect directed to porchlights and is immediately recognizable by its characteristic chirps. They grow to a length of between 75-150mm (3-6in) and living for about 5 years. These small geckos are non-venomous and not harmful to humans [9]. The body is flattened and the toe pads are divided and the first digit is much smaller than the others, also, the tail has enlarged ventral plates and a denticulate margin.  H. frenatus are grayish, pinkish, or pale brown with darker flecks. Other characters include divided lamella; dorsum and venter light in coloration, sometimes semi- transparent; a light line through eye; dark lateral stripe may be present. H. frenatus has a very distinctive” chuck, chuck, chuck” call which is commonly emitted at dusk and dawn. This call is one of the key indicators that house geckos are present in a particular area. H. frenatus exists in Southeast Asia and the Indo-Australia archipelago, the Philippines, Taiwan, and much of Micronesia, Melanesia, and Polynesia. H. frenatus are found in Australia, Africa, Mexico, the United States and in several parts of the world. Medium to large geckos may bite if distressed. However, their bite is gentle and will not pierce skin [10]. Modes of abuse/intake of H. frenatus tail are by inhalation, smoking and drinking a cocktail mixture of it with other substances [4,6].
Revealing the psychoactive and toxic chemical content of H. frenatus tail is the focus of this study. This is because H. frenatus tail is now being seriously being abused by young people due to its psychoactive effects. Therefore, determining its chemical constituents will empirically inform decisions on its use. Perhaps, the reason this substance of which very little is known is widely abused may be because it is easily accessible to abusers as it is abundant in the environment; it is easily acquired because it is not expensive; the effects of abusing it have not been explicated as a result of little or no research; and its abuse is not monitored by law enforcement agencies since it is not a regulated substance. Meanwhile, there is serious suspicion that it may have a great toxic potential due to the efficacy with which it induces intoxication on abusers [11].
2.0 Materials/methods
2.1 Study area
[bookmark: _Hlk186264911]Sample collection was conducted at the Federal University, Otuoke, Ogbia Local Government Area, Bayelsa state, Nigeria, while the Gas Chromatography coupled to Mass Spectrometry (GC-MS) analysis was carried out at the National Agency for Food and Drug Administration and Control (NAFDAC) South-East Zonal Area Laboratory, Agulu, Anambra State. Bayelsa State is located in the Oil-Rich Niger Delta region of Southern Nigeria, with geographical coordinates of 4°55'N and 6°15'E. The region has a tropical monsoon climate, with temperature fluctuations between 71°F and 87°F, alternating between a wet rainy season and a cloudy dry season [12]. Anambra State is located in the South-East geo-political region of Nigeria. Its geographical coordinates are 6°20'N and 7°00'E. It has a savanna climate with an average yearly temperature of 84.18°F and it is one of the most populated states in Nigeria [13].



2.2 Collection of samples
[bookmark: _Hlk186283963]The tail of H. frenatus were collected by cutting off the tails of life H. frenatus caught in cracks and walls of houses in Otuoke, Ogbia Local Government Area of Bayelsa state, Nigeria, using sterile razor blades and placed in polyethene bags.
2.3 Preparation of Samples
[bookmark: _Hlk186113318]The collected H. frenatus tails were spread on a polyethylene film and sun-dried between 9am and 4pm for a period 10days. The dried H. frenatus tail was pulverized with the use of laboratory hand mill (Corona) to obtain a fine particle size of BS/72 mesh. The mettler balance was switched on and the beaker was placed on the top of scale pan with the meter reading zero. A 50g aliquot amount of the pulverized sample was weighed and transferred into a bottle and labeled. Then 200ml of ethanol spectrosol was added to the sample. The set up was preserved for 48hrs at room temperature in a dark cupboard. The sample was then filtered with a sintered glass funnel under pressure and the filtrate was received in a 500ml conical flask. The residue was eluted with additional 50ml of the solvent and the combined filtrate was 225ml. The extract was light ash in colour. On a water bath preset at 50◦C was placed an aliquot 50ml of the extract contained in a 100ml beaker to dry. Drying was done till the residual volume of the extract was 25ml (volume halved). The concentrated extract was then poured into a 50ml cleaned and dried glass sample bottle with a firm stopper and kept for gas chromatography coupled with mass spectrometry (GC-MS) analysis.

2.4 Analysis of sample
The chemical constituents of the concentrated extracts of H. frenatus tail were determined with a Gas Chromatography-Mass Spectrometry (GC-MS) machine as reported by Sparkman et al. [14]. Briefly, the GC-MS is composed of two major parts: the gas chromatograph and the mass spectrometer. The gas chromatograph utilizes a capillary column which depends on the column's dimensions (length, diameter, film thickness) as well as the phase properties (e.g., 5% phenyl polysiloxane). The difference in the chemical properties between different molecules in a mixture and their relative affinity for the stationary phase of the column will promote separation of the molecules as the sample travels the length of the column. The molecules are retained by the column and then elute (come off) from the column at different times (called the retention time), and this allows the mass spectrometer downstream to capture, ionize, accelerate, deflect, and detect the ionized molecules separately. The mass spectrometer does this by breaking each molecule into ionized fragments and detecting these fragments using their mass-to-charge ratio.
The machine was switched on. With the use of a syringe, samples were injected into the sample pot or aspirator pot of the machine. This was followed by opening of the inlet tap for the inert gas, followed by the heater to raise the temperature to about 230oC in inert atmosphere of stable aerosol. The chromatograph commenced and fractions obtained were fed automatically to the mass spectrograph to obtain the results and the associated hints. The GC-MS analysis was carried out on a GC clarus 500 perkin Elmer system comprising of a AOC-20i auto-sample and a gas chromatography interfaced to a mass spectrometer (GC-MS) instrument employing the following conditions: column Elite- 1 fused silica capillary column (30× 0.25 mm ID × 1µM df, composed of 100% dimethylpoyl diloxane), operating in electron impact mode at 70ev: helium (99.999%) was used as a carrier gas at a constant flow of 1ml/ml and an injection volume of 0.5µL was employed (split ratio of 10.1) injector temperature 230ºC, ion-source temperature of 280ºC. The oven temperature was programmed from 110ºC/min, to 200ºC, then 5ºC/min to 280ºC, ending with a (min isothermal at 280ºC. Mass Spectra were taken at 70ev; a scan interval 0.5s and fragments from 40 to 450Da. Total GC running time was 28min.
3.0 Results
The result of GC-MS analysis revealed 24 compounds which are listed in table 1, along with their nomenclature, chemical formula, structure, molecular weight, retention time and peak area.




Table 1: Chemical constituents of H. frenatus tail
	HIT
	NOMENCLATURE & FORMULA
	STRUCTURE
	MOLECULAR WEIGHT (Da)
	RETENTION TIME (Mins)
	PEAK AREA
(%)

	

  1






   2






3






4






5
	
N-[2-Cyanoethyl]-2-mercapto-2-methylpropanamide
(C7H14N2S)





Cyclohexanol (C9H18O)






4-Methyl-2-heptyn-4-ol (C8H14O)






Propanenitrile (C15H30N2)






Chimilether (C21H44O3)
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158







142





126







238






344
	

6.617







7.375





8.083







8.158






9.550
	

0.18







0.18





0.28







0.56






0.12






	

    HIT
	

NOMENCLATURE & FORMULA
	

STRUCTURE
	

MOLECULAR WEIGHT (Da)
	

RETENTION TIME (Mins)
	
PEAK AREA
(%)

	

6







7







8










9










10
	

2-Piperidinone (C5H9NO)







2-Furanmethanamine (C10H19NO2)







2,4(1H,3H)-Pyrimidinedione (C4H6N2O2)









Indolizine (C8H7N)










Oleic Acid (C18H34O2)
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185







114









117










282
	

9.925







10.950







11.117









11.250










15.792
	

1.99







0.17







0.23









0.15










0.14







	
HIT
	NOMENCLATURE & FORMULA
	STRUCTURE
	MOLECULAR WEIGHT (Da)
	RETENTION TIME (Mins)
	Peak Area
(%)

	
11










12





13






14







15





16







17









18
	
2- Oxecanone (C10H18O2)










Dodecanoic acid (C13H26O2)




9-Octadecenoic acid acid (C21H40O4)





Cyclopentanetridecanoic acid (C19H36O2)






17- Octadecynoic acid
(C18H32O2)




11-Dodecen-2-one (C12H22O)






9,9- Dimethoxybicyclo
(C11H16O4)








9- Octadecenamide (C18H35NO)
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170









214






356







296






280





182







212









281
	
12.317









13.583






21.500







15.342






19.758





20.083







18.092









19.650
	
0.76









0.34






2.87







1.33






1.67





0.72







0.41









2.35



	HIT
	NOMENCLATURE & FORMULA
	STRUCTURE
	MOLECULAR WEIGHT (Da)
	RETENTION TIME (Mins)
	Peak Area
(%)

	


19





20







21






22







23






24


	


n-hexadecanoic acid (C16H32O2)




7- hexadecenoic acid (C17H32O2)






9,12-Octadecadienoic acid (C19H34O2)





8-methyl-6- nonenamide (C10H19NO)






Hexadecanoic acid
(C18H36O2)





11-octadecenoic acid (C19H36O2)
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256






268






294






169







284






296
	


17.283






16.700






17.975






18.683







14.233






18.008
	


5.82






0.29






10.56






7.57







2.86






5.60









4.0 Discussion
[bookmark: _Hlk186131759]The spate at which H. frenatus tail is being used unconventionally necessitated an investigation of its constituents [15]. From the GC-MS results of H. frenatus tail, the most abundant constituent by peak area was shown to be 9,12-Octadecadienoic acid (10.56%). The constituent with the highest retention time (21.500mins) is shown to be cyclopentanetridecanoic acid and it is also the constituent with the highest molecular weight (356Da). Identified psychoactive compounds among the discovered constituents in H. frenatus tail were 9-octadecenamide, indolizine, 2-furan-methanamine and 2- piperidinone.  More so, toxic chemicals identified as constituents of H. frenatus tail includes indolizine, propanenitrile, 9-Octadecenamide, oleic acid, 2-piperidinone and 2-furan methenamine.
Indolizines are potent disruptors of protein synthesis. They inhibit enzyme activity and acts as calcium entry blockers in cardiovascular activity Indolizines are also a histamine (H3) receptor antagonist. The derivatives of indolizine were found to exhibit cytotoxic and central nervous system depressant activity [16,17]. Propanenitrile causes sore throat, chest tightness, shortness of breath, unconsciousness, respiratory and cardiac arrest. It induces structural changes in the cells of the duodenum and stomach. It is also associated with bringing about ulcerogenic effect [18]. Increased oleic acid level in the membranes of red blood cell have been associated with increased risk of breast cancer [19]. 
[bookmark: _Hlk186285997][bookmark: _Hlk186286051][bookmark: _Hlk186287384]9-Octadecenamide has been shown to accumulate in the cerebrospinal fluid and it causes drowsiness [20]. It has also been implicated in the aetiology of cannabinoid-regulated depression [21]. 2-piperidinone, a derivative of piperidine, classified as a lactam. It is a known psychotropic agent with cytotoxic potentials [22,23,24]. 2-furan methenamine are and most furan containing chemicals are reported to be very to be very harmful. They are hepatotoxic and carcinogenic [25,26]. The findings of this study make it empirical to prognosticate that the now rampant act of the unconventional use of H. frenatus tail by youths in Nigeria for its inebriating effects shall adversely impact on the health of its abusers as validated by a recent study on the impact of chemical mixtures on immunological indices [27].
5.0 Conclusion
The indiscriminate unconventional use H. frenatus tail for its psychoactive properties constitute a threat to the health of the numerous young people who abuse it given its discovered harmful chemical content. If left unchecked, the current trend in substance abuse in Nigeria may lead to an increased incidence of morbidity. This information should be deployed in organized health sensitization schemes to discourage young people consuming H. frenatus tail.
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Appendix
Chromatogram of H. frenatus tail
[image: C:\Users\FRANCIS\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Screenshot_20191031-223105~2.png]
image5.png
NH




image6.png




image7.png




image8.png
(@}

N Z




image9.png
NN
(%




image10.png




image11.png




image12.png




image13.png




image14.png
0—




image15.png




image16.png




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.png




image24.png




image25.png
Tic

90,177,881

50

10.0

T
200

220
‘min




image1.png




image2.png




image3.png
[)/\{\




image4.png
N\

/“”m




