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ABSTRACT

Cigarette smoking incidence among youths in Cameroon is on the
rise and cigarette smoking is a major risk factor for many preventable
disorders. Cigarette smoke is a complex mixture of over 5000 toxic
substances with diversified toxicities including carcinogenicity and
addiction. Nicotine, the harmful component of cigarettes, plays a
central role in addiction and contributes to the onset or worsening of
cardiovascular disorders. This paper provides preliminary data on
cigarette smoking incidence and cigarettes-associated nicotine
exposure amongst student smokers in higher institutes of learning in
Yaoundé. A survey on cigarette smoking attitudes was conducted
among students of higher institutions of learning in Yaoundé using
structured questionnaires. Based on the data from the survey, nicotine
exposure was calculated, and the potential associated risk was
characterized. Seventeen percent of studied students (N=185) were
cigarette smokers smoking on average 5.96 (range: 1-15; majority
smoking 1-10) sticks of cigarettes per day each, with an average
nicotine concentration of 4.77 mg/day, resulting in an estimated
nicotine exposure incidence of 0.068 (range: 0.009-0.043) mg/Kg
body weight/day. The average (maximum) nicotine exposure rate is
85 (53.8) times higher than the reference dose (0.0008 mg/Kg body
weight/day). This places these students at an unacceptable risk. An
enlarged survey may be required as well as educational intervention
approaches such as awareness and sensitization campaigns against
cigarette smoking among youths.
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Cigarettes are the most widely sold form of
manufactured tobacco products in the world (WHO,
2010). Cigarette smoking harms almost all organs of
the body (US Department of Health and Human
Services, 2004). Cigarette smoking is the main cause
of preventable death, which kills more than 8 million
people worldwide every year (WHO Tobacco Fact
Sheet, 2021). It causes serious medical conditions
including cardiovascular and respiratory diseases, e.g.
coronary heart disease and lung cancer (WHO, 2016).
Cigarette smoke is a complex mixture with over 5000
toxic substances (IARC, 2012; Rodgman, 2011;
Talhout et al. 2011; Cunningham et al., 2011; Fowles
and Dybing, 2003) which may generally be classified
as, but are not limited to, neutral gases, carbon and

nitrogen oxides, amides, imides, lactames, carboxylic
acids, lactones, esters, aldehydes, ketones, alcohols,
phenols, amines, N-nitrosamines, N-heterocyclics,
aliphatic hydrocarbons, monocyclic and polycyclic
aromatic  hydrocarbons, nitriles, anhydrides,
carbohydrates, ethers, nitro compounds and metals
(IARC, 2012; Rodgman, 2011). Over 40 are known to
be carcinogenic (West et al., 2003) e.g. benzene,
formaldehyde, and vinyl chloride (National Cancer
Institute, 2017). In addition to carcinogens in
cigarettes are toxic metals such as arsenic and
cadmium (Jaishankar et al., 2014) as well as
radioactive toxic heavy metals like lead-210 and
polonium-210 (Seiler and Wiemels, 2012), and
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poisons such as ammonia, carbon monoxide, and
nicotine (CDC, 2010).

Nicotine is a risk factor for cancer due to its
damaging effects on DNA (National Cancer Institute,
2014). It plays a central role in addiction to cigarettes
and causes, in addition, the relaxation of skeletal
muscles with consequences, cardiovascular effects
including hypertension (Isabelle, 2010). Nicotine
(pKa 7.9), when consumed via smoking cigarettes is
mainly absorbed into the body via the lungs
(Holloway, 2014). It is particularly metabolized in the
liver and is excreted via urine through the kidneys
(Holloway, 2014; Benowitz, Hukkanen and Jacob,
2009). These depend on many factors, including age,
weight, type of cigarette, frequency of use, hydration,
and physical activity levels (Grunberg and Starosciak
2010; Benowitz, Hukkanen, and Jacob, 2009). The
average half-life of nicotine in humans is 2 (range: 2-
4) hours (Grunberg and Starosciak, 2010). The
pharmacology (including nicotine-induced addiction
and smoking diseases) (Benowitz, 2010) and
toxicology (Fagerstrom, 2014) of nicotine have been
reviewed in detail. Generally, nicotine is known to
bind to nicotinic cholinergic receptors, facilitates the
release of neurotransmitters (i.e., dopamine), and thus
mediates the complex addictive actions of nicotine in
cigarette smokers (Benowitz, 2010). Therapeutically,
nicotine is a stimulant in low doses, while in very
high doses it is a depressant of nervous activity.
Nicotine is well known to be very toxic in large
doses, with the main symptoms of poisoning
including mental confusion, sweating, vomiting,
diminished pulse rate, and breathing difficulty (WHO,
2009; Griesbach, Amos and Currie, 2003; Fleming et
al., 2002; Benowitz et al., 2007). In general, cigarette
smokers have more chronic and co-occurring
illnesses, including bronchitis, cardiovascular disease,
cancer, and bronchopulmonary disease (WHO, 2009;
Benowitz et al., 2007). Exposure to dose levels as
high as 500 mg may lead to generalized blockage of
body processes such as respiration and consequential
death (Meyer, 2013). Notwithstanding, there is
inadequate data on nicotine exposure from smoking
cigarettes (Baumung et al., 2016), however, nicotine
exposure via combustible cigarettes during smoking
is considered to increase health risks amongst
smokers (Action on Smoking Health, 2007) when
compared to the smokeless tobacco products (Fiore,
Schroeder and Baker, 2014). The lethal dose of
nicotine depends on factors such as nicotine
tolerance, speed of nicotine delivery, and route of
administration. Generally, nicotine poisoning is rare,
except otherwise via suicide (Kloosterman, 2013).
Notwithstanding, several risk assessments are based
on the carcinogenic compounds in cigarettes, but with

inadequate focus on nicotine (Baumung et al., 2016)
despite its adverse effects on body tissues such as the
heart, reproductive system, lung, and kidney, as well
its consistently demonstrated carcinogenic potential
(National Cancer Institute, 2014; Mishra et al., 2015).

Cigarette smoking incidence among youths in
Cameroon is on the rise and cigarette smoking is a
major risk factor for many preventable disorders
(MINSANTE, 2013; WHO, 2017, 2019). According
to the 2013 Global Adult Tobacco Survey (GATS),
5.7% of adults (age 15 years and above) in Cameroon
were cigarette smokers (MINSANTE, 2013).
Between the years 2012 and 2018, cigarette smoking
prevalence was 17.5%, of which 45% were young
people (MINSANTE, 2013). Based on the World
Health Organisation (WHO) Trend Reports, the trend
of cigarette smoking in Cameroon is on a sharp rise
from 2000 with prevalence of 6% to prevalence of
21% in 2015, a scenario projected to double from
2015 to 2025 (estimated at 43%) (WHO, 2017, 2019).
As of 2016, the prevalence of adults (in the capital
city of Cameroon, Yaoundé), smoking cigarettes was
8.4% (Pefura-Yone, 2016). Given the health
implications of nicotine, a component of cigarettes, it
is essential to carry out a risk assessment of cigarette-
induced nicotine to better assess its role in the
deterioration of the health of combustible cigarette
smokers. The objective of the study was to evaluate
the prevalence of cigarette smoking amongst students
and perform a combustible cigarette-associated
nicotine risk assessment amongst university students
in Yaoundé Cameroon.

2. Materials and Methods

2.1. Study site and target population

The survey was carried out in Bonamoussadi,
Yaoundé Cameroon, which is domicile to several
students of higher institutions of learning especially
the University of Yaoundé 1. Study population
students of higher institutions of learning, living
independently from their parents. Their parents
provide their allowances and they decide how to use
it, thus, easier for those who smoke to use part of the
money to buy cigarettes.

2.2. Survey on Cigarette Smoking Practices

Several briefing sessions in this study were done with
small groups of 3-5 students who were either on their
way to or from learning institutions, as well as
briefing sessions in public spaces (such as roadside)
in Bonamoussadi. After understanding the purpose of
this study, some students voluntarily provided data on
the consumption or smoking of cigarettes using a
structured questionnaire. The questionnaires were
mainly adapted from the Global Adult Tobacco
Survey sheet (GATS, 2nd edition 2011). The
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questionnaires were administered face-to-face (one-
to-one) using a questionnaire form (paper) and pen.

Only students who were willing to participate
voluntarily were recruited in the survey. This was
expressed by a student’s self-request for the
questionnaire or to respond to a briefing session. Each
participant was confirmed as a student by both school
writing materials on him/her and by friends’ i.e.
classmates who were either returning from or going to
their higher institution of learning.

2.3. Nicotine Risk Assessment

Nicotine risk assessment was done according to the
general procedure for chemical risk assessment
(Wittwehr et al., 2020). The procedure had four steps
including hazard identification (step 1); dose-
response or toxicity assessment (step 2); exposure
assessment (step 3); and risk characterization (step 4).
Steps 1 and 2 were done through a literature search
and data was compiled accordingly. Step 3 was
carried out via a survey (described above in 2.2) for
students who smoke using a questionnaire adapted
from the GATS (GATS 2nd edition 2011). Step 4
consisted of a comparison of the reference dose of
nicotine from manufactured cigarettes (from Step 2)
and the estimated average nicotine exposure dose
(from Step 3).

2.4. Data Analysis

Analysis of our survey data was done following the
Global Adult Tobacco Survey guide (GATS 2nd
edition 2011). The incidence of smoking cigarettes by
students and the number of cigarettes smoked per day
by daily smokers were determined using the
Statistical Package for Social Scientists (SPSS).

3. Results and Discussion

Cigarette-associated nicotine risk assessment was
done according to the general procedure for chemical
risk assessment (Fisk, 2014; Little Pro, 2016). The
hazard was identified (step 1) as nicotine in cigarettes
and for which students become exposed when they
smoke cigarettes. Dose-response or toxicity
assessment (step 2) following exposure to nicotine in

cigarettes was done via literature search, and
subsequently, the reference dose was calculated based
on the data set obtained. Later, exposure of students
to nicotine following smoking of cigarettes was
assessed (step 3) via a survey using questionnaires
(described above). Lastly, the nicotine exposure
associated risk was characterized (step 4) by
comparing the exposed dose to the reference dose.

Step 1. Hazard ldentification

The hazard considered in this study is nicotine (3 -
[(2S) -1-methylpyrrolidin-2-yl] pyridine) (Figure 1).
Nicotine is a toxic alkaloid found in the tobacco plant,
Nicotiana tabacum. Nicotine (empirical formula:
Ci10H14N2; molecular weight: 162.23 mole is soluble
in water; density: 1,010; melting point: -79 ° C;
boiling point: 247 ° C) is considered a mixture under
Classification Labelling and Packaging (CLP)
regulation n° 1272/2008 (European Commissions,
2008) as toxic of category 1: H310 “Fatal in skin
contact” and toxic of category 3: H301 “toxic if
swallowed”.

Figure 1. The structure of nicotine (source:
https://www.acs.org/content/acs/en/molecule-of-
the-week/archive/n/nicotine.html)

Considering that nicotine is used as a psychotropic
during the inhalation of cigarette smoke, it is partly
responsible for tobacco dependence. In tobacco,
nicotine may be found in two main forms, namely, in
the form of salt in the particulate phase, and the free
forms in both particulate and gas phases. The most
active form of nicotine is the free form. The
physicochemical properties of nicotine are
summarized in Table 1.

Table 1: Physicochemical properties of nicotine
Properties Value Reference

State of substance (20 °C, 101.3 kPa) | Colourless to pale yellow, oily liquid | O’Neil, 2006

Melting / freezing point -79 °C Lide, 2007

Relative density (20 °C) 1,00925 O’Neil, 2006

Vapor pressure (25 °C) 0,038 mmHg Boublik, 1984

Surface tension (20 °C) 38,61 Dynes.cm-1=0,03861 N.m-1 | US Coast Guard, 1984-1985
Solubility in water (25 °C) 1.106 mg/L. Seidell, 1941

Flash point 95°C CDC, 2014

Flammability Liquid combustible CDC, 2014
Auto-inflammation point 244°C CSST, 2014

Dissociation constant

pKoi = 6,16 2 15°C; pKin = 10,96

Tomlin, 1994

Viscosity

Becomes viscous on exposure to air

Worthing, 1987
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Step 2. Nicotine dose-response (toxicity) assessment

Evaluation of the acute toxicity of nicotine has been carried out by several authors. Two of these studies comply
with the OECD guidelines (OECD, 2008, 1987). These are the work of Van den Heuvel et al. (1990) and Yam et
al. (1991) which both result in the same LDsg value of 70 mg/Kg, thus placing nicotine in category 3 (European
Commissions, 2008). But the French company Agence Nationale de Sécurité Sanitaire de 1’alimentation, de
I’Environnement et du travail (ANSES, 2015) in its appraisal work, as a precaution retained the LDso value of
3.34 mg/Kg (value from the study by Lazutka et al., 1969) for the oral route and has classified nicotine in
category 1 (European Commissions, 2008). Several publications report cases of fatal nicotine poisoning (Mayer,
2014; Solarino et al., 2010). These are usually accidents or intentional poisoning. The value of the amount of
nicotine during autopsies after death from intoxication cases varies from 0.6 mg/L (blood test from the femoral
vein) (Solarino et al., 2010) to 52 mg/L (blood test) (Tiess and Nagel, 1966).

The value of the Non-Observed Adverse Effects Level (NOAEL) and the Low Observable Adverse Effect Level
(LOAEL) has been deduced based on nicotine toxicity evaluation studies. A 10-day study in rats, based on the
observation of pathological changes in the liver, established a NOAEL value equal to 1.25 mg/kg of body weight
(US EPA, 2008 study based on data from Yuen et al., 1995). One of the LOAEL values based on observing the
acceleration of the heart rate by intravenous administration of nicotine from an acute human toxicity study is
estimated at 0.008 mg/Kg of body weight (EFSA, 2009, based on data from Lindgren et al., 1999). Another child
study based on the observation of symptoms of poisoning varied by dermal administration of nicotine found a
LOAEL value of 0.01 mg/Kg of body weight, higher than the previous one (EFSA, 2009 based on data from
Woolf et al., 1997).

The European Food Safety Authority (EFSA, 2009) has fixed an acute reference dose (ARfD), as well as, an
acceptable daily intake (ADI) for nicotine to be 0.0008 mg/Kg body weight. In brief, EFSA’s ARfD is based on
a LOAEL of 0.0035 mg/Kg body weight for pharmacological effects following intravenous application of
nicotine in humans.

Step 3. Nicotine exposure assessment

To assess students’ exposures to cigarette-induced nicotine, a survey on cigarette intake frequency/attitudes was
performed among students of higher institutions of learning living in Yaoundé, with questionnaires administered
in Bonamoussadi. The findings (Table 2) revealed that 17% (32/185) of the studied student population were
current smokers of cigarettes. Contrarily, 83% (153/185) students were not currently smoking cigarettes,
amongst whom were 17/153 (11%) male students who were formerly smoking cigarettes and 136/153 (89%)
including all the 27 female students, who had never smoked cigarettes before.

Table 2: Incidence of cigarette smoking amongst studied student population in Bonamoussadi,
Yaoundé Cameroon

Cigarettes smoking practice Total (N=185) Male Female

Currently smoking 32 32 0
Currently not smoking 153 126 27
Former smoker 17 17 0
Never smoked 136 109 27

Figure 2 below provides information on the estimated number of cigarettes smoked by students daily. There
were as many students who smoked 6-10 sticks of cigarettes per day (n=15) as those who smoked 1-5 sticks
daily. Most students smoked 1-10 sticks of cigarettes while 6.25% (2/32) of the students smoked 11-15 sticks of
cigarettes daily.

Equations 1 and 2 below were used to calculate the total number of sticks of cigarettes smoked per day and the
average daily exposure (ADE) levels to nicotine from cigarettes respectively. To estimate the average daily
exposure to nicotine, two assumptions were further made as follows: (a) Each cigarette stick contains an average
of 0.8 mg of nicotine (Calafat et al., 2004); and (b) The average adult body weight is 70 Kg (EFSA, European
Food Safety Agency, 2012). Therefore, the total average number of cigarettes sticks smoked was estimated at
5.96 sticks per day. Additionally, the estimated average concentration of nicotine present in the 5.96 sticks of
cigarettes is 4.77 mg/day. As aresult, the ADE to nicotine by the studied students who smoke cigarettes is 0.068
mg/Kg body weight/day. In terms of the three sub-range of cigarettes smoked, the students who smoke 6-10
sticks of cigarettes per day on average are relatively the most exposed to nicotine with an ADE level of 0.043
mg/Kg body weight/day) when compared with those who smoke 1-5 (ADE: 0.016 mg/Kg body weight/day) and
11-15 sticks (ADE: 0.009 mg/Kg body weight/day).
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Mid-point (MP)

*The average number of cigarette sticks smoked per day was calculated using the formula:

Equation 1:

Average Daily Number
of Sticks of Cigarettes

id-point of each class of cigarettes Number of
sticks smoked per day X | smokers per class

Smoked per Day

Total number of smokers

**The average daily exposure (ADr,) 10 niconne was cdaicutared using e jormuid:

Equation 2:

Average number of cigarettes
sticks smoked per day

Average Daily

Average nicotine content per
cigarette stick

Exposure (ADE, -

Average Body Weight

Figure 2: Estimated number of cigarette sticks smoked per day by the 32 students who were current
cigarette smokers.

Therefore, the class of student smokers who smoke 6-
10 sticks of cigarettes per day on average are
relatively the most exposed to nicotine when
compared with those who smoke 1-5 and 11-15
sticks. Notwithstanding, on an individual basis, the
number of cigarettes smoked daily is directly
proportional to cigarette-associated nicotine exposure
levels. Furthermore, the nicotine exposure-associated
health complications for smokers may vary according
to their health status.

Step 4. Nicotine risk characterization

Nicotine risk characterization was assessed by
comparing the value of the ADE (0.068 mg/Kg body
weight/day) to nicotine with the maximum tolerable
limit or reference dose of nicotine (0.0008 mg/Kg
body weight/day). The ADE amount was over eighty-
five times (relative to the 1-5, 6-10, and 11-15 sticks
cigarettes with ADE of 20, 53, and 11 times
respectively) higher than the reference dose, and thus
unacceptable. Such exposure places the students who
smoke at risk, as nicotine may serve as a risk factor
for many diseases, including cardiovascular diseases

mainly hypertension (Omvik et al., 1996; Trap-Jensen
et al., 1988). Additionally, the studied smokers may
become addicted to cigarette smoking — a situation
that may increase the risk of suffering from other
cigarette-induced diseases such as cancers.

Appraisal of the risk assessment of cigarettes-
derived nicotine amongst student smokers

This cigarettes-induced nicotine exposure and risk
assessment study mainly targeted students of higher
institutions of learning in the Bounamoussadi area in
Yaoundé. The hazard, nicotine, was indirectly
estimated from the number of sticks of cigarettes
smoked daily. The dose-response assessment was
based on existing literature, while the nicotine
exposure assessment was indirectly estimated through
a survey, wherein 185 (158 male and 27 female)
students responded. In total, this study revealed
17.3% smoking incidence amongst the 185 studied
students, all being male students. This is in line with
the 17.5% prevalence of smoking in Cameroon
(MINSANTE, 2013). Furthermore, this current study
revealed the average number of cigarettes consumed
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per day by students to be 5.96. This figure is lower
than the national average of 8.7 sticks of cigarettes
per day (MINSANTE, 2013). Relatively, the
estimated nicotine exposure dose (0.068 mg/Kg body
weight/day) in this study is lower when compared
with the 0.229 mg nicotine exposure per Kg body
weight/day for adult/student smokers who consume
20 sticks of cigarettes per day (Cunningham et al.,
2011). Notwithstanding, smokers in this current study
are at risk.

Limitations of the Risk Assessment Study

The use of certain additives such as ammonia may
conceal the amount of nicotine taken by the cigarette
smoker (RJR, 1973; Lorillard, 1976), which suggests
that the dose of nicotine exposure would be higher
than that calculated if this assumption is considered.
In addition, people who smoke cigarettes and other
types of tobacco will likely experience increased
levels of nicotine exposure and therefore have a
nicotine exposure level higher than 0.068 mg/kg body
weight per day when considering multiple sources of
exposure.

Specifically, this current study has focused on
nicotine risk assessment involving only active
cigarette users (n=32). Passive smokers and
consumers of other forms of tobacco were not
included in this risk assessment. Furthermore, the risk
assessment of nicotine alone is not sufficient to
understand and assess the harmful effect of the other
substances that are present in cigarettes on the health
of consumers. In this context, all other sources of
nicotine exposure as well as certain co-exposures
(toxic substances from tobacco) must be considered.
Furthermore, this study considered smokers
generally, irrespective of the brand of cigarettes they
smoke. Knowing that nicotine contents may vary
from one cigarette to another and may even be
smaller or larger than the 0.8 mg value used in the
study, the risk value stated in this study is general
irrespective of the type/brand of cigarette.

Finally, because some 45-65% of students were
exposed to second-hand cigarette smoke in public
places (WHO Regional Office for Africa: 2003-2011
Global Youth Tobacco Survey Factsheets, 2012,
https://www.afro.who.int/sites/default/files/2017-
06/facts-on-tobacco-use-in-the-african-region.pdf), it
is clear that there is additional second-hand exposure
which has not been evaluated in this study.

4. Conclusion and Prospects

Cigarette smoking is a major health hazard, with
youths as major propagators and victims. 17%
(32/185) studied students were cigarette smokers
smoking on average 5.96 sticks of cigarettes (average
nicotine concentration: 4.77 mg/day; estimated

nicotine exposure incidence: 0.068 mg/Kg body
weight/day) per day each. The average nicotine
exposure level is 85 times higher than the reference
dose (0.0008 mg/Kg body weight/day). This places
these students at an unacceptable risk. Considering
the small sample size, an enlarged survey may be
required. Meanwhile, given the risk factors and or
harmful health effects associated with cigarette
smoking, and specifically the addictive effects of
nicotine, a preventive/educational intervention
approach requiring awareness and sensitization
campaigns against cigarette intake amongst youths,
cannot be emphasized (Mbatchou, Atangana and
Kuaban, 2015; Pefura-Yone, 2016). To this end, the
WHO framework convention that offers a control
program called MPOWER addressing six evidence-
based tobacco control measures that are most
effective in reducing tobacco use is ideal, with
creative tailor-made amendment (WHO, 2008).
Similarly, the Mental Health and Integrated Risk
Assessment Team of the Integrated Health for All
Foundation (IHAF) Cameroon, has begun taking
steps in this direction, raising awareness against
substance and drug abuse including cigarettes and
alcohol amongst students (Jaro, Abia, and IHAF,
2020 Report: Addressing Substance Abuse among
Secondary School Students) and which needs to be
encouraged and passed-over to other action groups.

References

[1]  Action on Smoking Health. (2007). Nicotine
replacement therapy guidelines for healthcare
professionals on using nicotine replacement
therapy for smokers not yet ready to stop
smoking. (17 pp).

[2] Anses (2015). Rapport d’expertise collective.
Evaluation des dangers de la nicotine Saisine n°
2014-SA-0130 « Nicotine »  Edition
scientifique, Janvier 2015.

[3] Baumung C, Rehm, J, Franke H. et al
Comparative risk assessment of tobacco smoke
constituents using the margin of exposure
approach: the neglected contribution of
nicotine. Sci Rep 6, 35577 (2016).
https://doi.org/10.1038/srep35577

[4] Benowitz NL. (2010). Pharmacology of
nicotine: addiction, smoking-induced disease,
and therapeutics. Annual review of
pharmacology and toxicology, 49, 57-71.
https://doi.org/10.1146/annurev.pharmtox.48.11
3006.094742

[5] Benowitz NL, Hall SM, Stewart S, Wilson M,
Dempsey D, Jacob P. (2007). Nicotine and

@ IJTSRD | Unique Paper ID — IJTSRD46334 | Volume-8 | Issue—3 | May-June 2024

carcinogen exposure with smoking of
progressively reduced nicotine content
Page 205



[6]

[71

[8]

(9]

[10]

[11]

[12]

[13]

[14]

cigarette. Cancer Epidemiol Biomarkers Prev.
16(11):2479-85.

Benowitz NL, Hukkanen J, Jacob P 3™. (2009).
Nicotine chemistry, metabolism, kinetics and
biomarkers. Handb Exp Pharmacol. (192):29-
60. doi:10.1007/978-3-540-69248-5_2

Boublik T, Fried V. and Hala E. (1984). The
Vapour Pressures of Pure Substances. Second
Revised Edition. Amsterdam: Elsevier

Calafat, A. M. et al. (2004). Determination of
tar, nicotine, and carbon monoxide yields in the
mainstream smoke of selected international
cigarettes. Tob. Control 13, 45-51.

CDC (Centers for Disease Control). (2014).
NIOSH. National Institute for Occupational
Safety and Health The Emergency Response
Safety and Health Database. Category index.
Systemic Agents. Nicotine.
http://www.cdc.gov/ (consulté le 11/09/2014)

CDC (Centers for Disease Control and
Prevention). (2010). Chemistry and Toxicology
of Cigarette Smoke and Biomarkers of
Exposure and Harm. In: How Tobacco Smoke
Causes Disease: The Biology and Behavioral
Basis for Smoking-Attributable Disease: A
Report of the Surgeon General. Atlanta, GA:
Centers for Disease Control and Prevention
(US).

CSST (Commission de la santé et de la sécurité
au travail). (2014). Prévention. Répertoire
toxicologique. Nicotine.
http://www.csst.qc.ca/Pages/index.aspx
(consulté le 11/09/2014)

Cunningham, F. H., Fiebelkorn, S., Johnson, M.
and Meredith, C. (2011). A novel application of
the Margin of Exposure approach: Segregation
of tobacco smoke toxicants. Food Chem.

Toxicol. 49, 2921-2933.

EFSA (European Food Safety Authority)
Scientific Committee. (2012). Guidance on
selected default values to be used by the EFSA
Scientific Committee, Scientific Panels and
Units in the absence of actual measured data.
EFSA J. 10, 2579.

EFSA (European Food Safety Authority).
(2009). EFSA Statement: Potential risks for
public health due to the presence of nicotine in
wild mushrooms (Question No EFSA-Q-2009-
00527) Issued on 07 May 2009. The EFSA
Journal RN-286, 1-47. Available online and
consulted on 23.07.2021 at

https://efsa.onlinelibrary.wiley.com/doi/pdf/10.

2903/j.efsa.2009.286r

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

European Commissions (2008). Regulation (EC)
No 1272/2008 - classification, labelling and
packaging of substances and mixtures (CLP).
Available online at: Regulation (EC) No
1272/2008 - classification, labelling and
packaging of substances and mixtures (CLP) -
Safety and health at work - EU-OSHA
(europa.eu) (accessed 27 August 2021)

Fagerstrom, K. (2014). Nicotine:
Pharmacology, Toxicity and Therapeutic use.
Journal of Smoking Cessation, 9(2), 53-59.
doi:10.1017/jsc.2014.27

Fiore MC, Schroeder SA and Baker TB.
(2014). Smoke, the chief killer — strategies for
targeting combustible Tobacco use. New
England Journal of Medicine, 370, 297-299.
doi: 10.1056/NEJMp1314942.

Fisk P. (2014). Chemical Risk Assessment: A
Manual for REACH. (2014). 1. Introduction:
Policy and Scientific Context of Chemicals
Risk and Risk Management. 1.1 Overview of
the Risk Assessment of Chemical Substances.
ISBN: 978-1-119-95368-5; 418 Pages

Fleming CB, Kim H, Harachi TW, and
Catalano RF. (2002). Family processes for
children in early elementary school as
predictors of smoking initiation. J Adolesc
Health. 30(3):184-9.

Fowles J. and Dybing E. (2003). Application of
toxicological risk assessment principles to the
chemical constituents of cigarette smoke. Tob.
Control 12, 424-430.

GATS (Global Adult Tobacco Survey)
Collaborative Group. (2011). Questions sur le
tabagisme a utiliser dans les enquétes : sous-
ensemble de questions essentielles tirées de
I’enquéte mondiale sur le tabagisme chez les
adultes (GATS), 2e édition. Atlanta, GA :
Centers for Disease Control and Prevention.

Griesbach D, Amos A and, Currie C. (2003).
Adolescent smoking and family structure in
Europe. Soc Sci Med. 56(1):41-52.

Grunberg NE and Starosciak AK. (2010).
Nicotine.  Encyclopedia of Behavioral
Neuroscience, 2010, pp 464-470

Holloway AC. (2014). Nicotine. Encyclopedia
of Toxicology (Third Edition), 2014, pp 514-
516

IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans. (2012).
Tobacco smoking. IARC Monogr. Eval.
Carcinog. Risks Hum. 100E, 43-211.

@ IJTSRD | Unique Paper ID — IJTSRD46334 | Volume-8 | Issue—3 | May-June 2024

Page 206



[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Isabelle M. (2010). Hypertension artérielle
secondaire d’origine toxique et
médicamenteuse. Encycl Med  Chir

Cardiologie, 11-301-G10, 8p.

Jaishankar M, Tseten T, Anbalagan N, Mathew
BB, and Beeregowda KN. (2014). Toxicity,
mechanism and health effects of some heavy
metals. Interdiscip Toxicol. 7(2):60-72.
doi:10.2478/intox-2014-0009

Kloosterman K. (2013). Electronic cigarette
kills toddler in Israel. Green Prophet, 29 May.
2013. Available at:
http://www.greenprophet.com/2013/05/electron
ic-cigarette-kills-toddler-in-israel/ (accessed 8
July 2021)

Lazutka FA, Vasiliauskene AP, and Gefen
ShG. (1969) [On the toxicological assessment
of the insecticide nicotine sulfate] In Russian.
Gig Sanit. 34(5):30-33.

Lide, DR. (2007). CRC Handbook of
Chemistry and Physics 88TH Edition 2007-
2008. CRC Press, Taylor & Francis, Boca
Raton, FL, p. 3-386

Lindgren M, Molander L, Verbaan C, Lunell E.
and Rosen L. (1999). Electroencephalographic

effects of intravenous nicotine—a doseresponse
study. Psychopharmacol. (Berl.) 145, 342-350.

Little Pro. (2016). Chemical Risk Assessment:
Overview and Examples. ChemSafetyPro.
Available online consulted on 22/07/2021 at
https://www.chemsafetypro.com/Topics/CRA/i

ntroduction_to_chemical_risk_assessment_over

view_principles.html

Lorillard, July 12th, 1976, Chen L. pH of
smoke: a review Minn Trail Exhibit 10110.

Mayer B. (2014). How much nicotine kills a
human? Tracing back the generally accepted
lethal dose to dubious self-experiments in the
nineteenth century. Archives of toxicology,
88(1), 5-7. https://doi.org/10.1007/s00204-013-
1127-0

Mbatchou NBH, Atangana Ekobo H. and
Kuaban C. (2015). Prevalence and determinants
of cigarette smoking among college students: a
cross-sectional study in Douala, Cameroon.
Arch Public Health 73, 47 (2015).
https://doi.org/10.1186/s13690-015-0100-1

Meyer, B. (2013). How much nicotine kills a
human? Tracing back the generally accepted
lethal dose to dubious self-experiments in the
nineteenth century. Archives of Toxicology, 88,
5-7.10.1007/s00204-013-1127-0

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

MINSANTE. Enquéte mondiale sur le
tabagisme chez les adultes (GATS) Cameroun,
Resumé exécutif, 2013

Mishra A, Chaturvedi P, Datta S, Sinukumar S,
Joshi P, and Garg A. (2015). Harmful effects of
nicotine. Indian journal of medical and
paediatric oncology : official journal of Indian
Society of Medical & Paediatric Oncology,
36(1), 24-31. https://doi.org/10.4103/0971-
5851.151771

National Cancer Institute. Harms of Cigarette
Smoking and Health Benefits of Quitting.
Updated December 19, 2017.

National Cancer Institute. Study finds stronger
nicotine dependency associated with higher risk
of lung cancer. 2014.

OCDE (Organisation de coopération et de
développement économiques). (2008). OECD
guideline for testing of chemicals 425. Acute
Oral Toxicity — Up-and-DownProcedure (UDP)

OCDE (Organisation de coopération et de
développement économiques). (1987). OECD
guideline for testing of chemicals 402. Acute
dermal Toxicity.

O'Neil MJ (ed.) (2006) The Merck Index - An
Encyclopedia of Chemicals, Drugs, and
Biologicals. Whitehouse Station, NJ: Merck
and Co., Inc., p. 1128.

Pefura-Yone EW, Balkissou AD, Theubo-
Kamgang BJ, Afane-Ze E, Kuaban C. (2016).
Prévalence et Facteurs Associés au Tabagisme
a Yaoundé, Cameroun. Health Sci. Dis: Vol 17
(3) July — August —September 2016 Available
at www.hsd-fmsb.org

RIR, 14th August 1973, Implications and
activities arising from correlation of smoke pH
with nicotine impact, other smoke qualities, and
cigarette sales. Minn trial exhibit 13155.

Rodgman A. (2011). Problems with the
Tobacco  Products  Scientific ~ Advisory
Committee (TPSAC) list of harmful or
potentially harmful tobacco and/or tobacco
smoke components. Beitr. Tabakforsch. Int. 24,
258-276.

Seidell A. (1941). Solubilities of Organic
Compounds. NY: d. Van Norstrand Co., Inc.

Seiler RL, and Wiemels JL. (2012). Occurrence
of 2%Po and biological effects of low-level
exposure: the need for research. Environ Health
Perspect. 120(9):1230-1237.
doi:10.1289/ehp.1104607

@ IJTSRD | Unique Paper ID — IJTSRD46334 | Volume-8 | Issue—3 | May-June 2024

Page 207



[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Solarinoa B, Rosenbaum F, Rieflelmann B,
Buschmann CT, and Tsokos M. (2010).
Death due to ingestion of nicotine-containing
solution: Case report and review of the
literature.

Talhout, R. et al. (2011). Hazardous
compounds in tobacco smoke. Int. J. Environ.
Res. Public Health 8, 613-628.

Tiess D, and Nagel KH (1966) Akute todliche
Vergiftung mit “Nikotin 95/98%. Beitrag zur
Analytik des Gifts am frischen, gelagerten und
formalinfixierten Organmaterial. Arch Toxicol
[Archiv fiir Toxikologie] 22, 68-79

Tomlin CDS (ed.) (1994) The Pesticide Manual
- World Compendium. 10th ed. Surrey, UK:
The British Crop Protection Council, p. 735

Trap-Jensen J. Effects of smoking on the heart
and peripheral circulation. Am Heart J 1988;
115 (1 Pt 2): 263-7.

U.S. Department of Health and Human
Services. The Health Consequences of
Smoking—50 Years of Progress: A Report of
the Surgeon General. Atlanta, GA: U.S.
Department of Health and Human Services,
Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention
and Health Promotion, Office on Smoking and
Health, 2014.

US EPA. Reregistration eligibility decision for
nicotine (US Environmental Protection Agency,
Washington, DC, 2008).

Van Den Heuvel MJ, Clark DG, Fielder RJ,
Koundakjian PP, Oliver GJA, Pelling D,
Tomlinson N, J. Walker AP. (1990). The
international validation of a fixed-dose
procedure as an alternative to the classical
LD50 test. Fd Chem. Toxic. Vol. 28, No. 7, pp.
469-482.

West et al. (2019). Rapid AKt activation by
nicotine and tabacco carcinogen modulates the
phenotype of normal human arway epithelial
cells. J. CLIN. Invest. 111, 81-90 (2003)

WHO (World Health Organization) global
report on trends in prevalence of tobacco use
2000-2025, third edition. (2019). World Health
Organization.
https://www.who.int/publications/i/item/who-
global-report-on-trends-in-prevalence-of-
tobacco-use-2000-2025-third-edition. 2)
Department of Economic and Social Affairs
(Ed.). (2019). World Population Prospects 2019
(Online Edition Rev. 1.; Population Division).
United Nations.

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

https://population.un.org/wpp/Download/Stand
ard/Population/

WHO (World Health Organization). (2017).
WHO report on the global tobacco epidemic,
2017, Country profiles
http://www.who.int/tobacco/surveillance/policy
/country_profile/en/

WHO (World Health Organization) Study
Group on Tobacco Product Regulation. (2008).
Report on the Scientific Basis of Tabacco
Product Regulation. WHO Technical Report
Series, no. 951 (World Health Organisation,
Geneva, Switzerland, 2008)

WHO (World Health Organization). (2016).
Tobacco 2016 (Cited 2017 Jan 04). Available
from:
http://www.who.int/mediacentre/factsheet/fs33
9/en/

WHO (World Health Organization). (2021).
Tobacco Fact Sheet, 2021. Available online,
consulted on 27.08.2021 at 21:30 at:
https://www.who.int/news-room/fact-
sheets/detail/tobacco

WHO (World Health Organization). (2009).

Guiding Principles for the Development of

Tobacco Product Research and Testing

Capacity and Proposed Protocols for the

Initiation of Tobacco Product Testing. 2009.

Available from: URL:

http://who.int/tobacco/global_interaction/tobreg
/goa_2003_principles/en/

Wittwehr C, Blomstedt P, Gosling J, Peltola T,
Raffael B, Richarz A, Sienkiewicz M, Whaley
P, Worth A. and Whelan M. (2020). Artificial
Intelligence for Chemical Risk Assessment,
Computational Toxicology, 2020, ISSN 2468-
1113 (print), 13 (100114), p. 1-7, JRC117552.

Woolf A, Burkhart K, Caraccio T. and Litovitz
T. (1997). Childhood poisoning involving
transdermal nicotine patches. Pediatrics 99, E4.

Worthing CR and SB Walker (eds.). (1987).
The Pesticide Manual - A World Compendium.
8th ed. Thornton Heath, UK: The British Crop
Protection Council, p. 602

Yam J, Reer PJ, and Bruce RD. (1991).
Comparison Of The Up-And-Down Method
And The Fixed-Dose Procedure For Acute Oral
Toxicity Testing. Fd Chem. Toxic. Vol. 29, No.
4, pp- 259-263

Yuen ST et al. (1995). The effect of nicotine
and its interaction with carbon tetrachloride in
the rat liver. Pharmacol. Toxicol. 77, 225-230

@ IJTSRD | Unique Paper ID — IJTSRD46334 | Volume-8 | Issue—3 | May-June 2024

Page 208



