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Abstract: In Nigeria, tobacco snuff is the powdered form of smokeless tobacco blended with potash as its main additive. It 

has been discovered to have several adverse health effects, though perceived by many as safe. In this eight-week study, the 

effect of tobacco snuff consumption on body weight, physical observation and growth performance of Wistar rats were 

investigated. This study involved (42) Adult Wistar rats weighing 150-300g. They were divided into groups of tests and control, 

group A serving as control, while groups B, C and D of 12 Wister rats each served as the test groups. The test groups were 

further divided into subgroups (1, 2, 3 and 4) representing four experimental phases of 2, 4, 6 and 8 weeks respectively. The 

rats were fed with varying doses of tobacco snuff, while the control group (A) received feed pallets and water ad libitum. 

Throughout the study, serial physical and behavioural changes of the rats were recorded as well as the body weights of the rats 

before sacrifice. Results showed statistically significant weight changes in the test groups throughout the study period as 

compared with the control. On growth performance, there was an average daily growths increase in the control but decreased 

in the test groups in a dosage and duration dependent manner. Our findings however, indicate that tobacco snuff has the 

potentials of body weight reduction and could induce severe growth retardation with adversities. 
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1. Introduction Ugbor et al. [1] Stated 

That 

With regards to the existing information (s) on tobacco 

snuff, some studies have advocated its use as safe under 

certain conditions, however others stated in the contrary. 

Based on this, Tuner as reported by Ugbor et al [1] stated that 

snuff has become quite popular medication for pain and 

aches. Although, reports have it that tobacco snuff has been 

implicated with several systemic and organ damage in which 

[2] reported induced alterations in renal functions. Owing to 

the strive by scientists to discover ways to reduce systemic 

health challenges through food fortifications, [3, 4] stated 

that the human body system itself has a measure of 

developing a defensive mechanism that enables the storage of 

energy thereby increasing the chance of survival during food 

scarcity/shortage and prolonged starvation and this is done by 
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storing the excess food in form of fat. 

Regrettably, this may lead to excessive weight gain which 

is attributed to diverse health complication [5]. According to 

[6-8] weight complication is reported as a leading 

preventable cause of death worldwide with increasing 

prevalence in adults and children. Seidell as reported by [3] 

stated that overweight and obesity is passive as an alien 

occurrence or a more western occurrence which is not 

common in developing countries but it is fast becoming our 

next door neighbour. However, researchers have maintained 

that insufficient nutrients to maintain bodily functions are 

associated with malnutrition, which may result from faulty 

nutrition, poor diet, or excessive consumption of particular 

foods or spices. Some consumable substances and there 

additives moreover have been seen to alter body weight, 

thereby negatively influence the natural defence mechanism 

for energy storage making life vulnerable. 

The substance of interest in this study is tobacco snuff and 

its additive ‘potash’. Tobacco snuff is the powdered form 

blended with potash as the main additive in Nigeria [9, 1]. It 

contains nicotine, potent tobacco-specific carcinogen 4-

(methylnitrosamino)-1-(3-pyridyl)-1-butanone), 4-methyl-

nitrosamino)-4-(3-pyridyl)-butanal (NNA), and N-

nitrosonornicotine [10], heavy metals (Cadmium (Cd), 

mercury (Hg) etc) [11, 12] and 23 polycyclic aromatic 

hydrocarbons [13] as its major constituent. Interestingly, 

several scientific investigations have exposed the inherent 

dangers in tobacco snuffconsumption which raised the need 

to draw the attention of consumers to the hazardous effects 

and subsequent health implications of excessive tobacco 

snuff consumption. Therefore, this study investigates the 

effect of tobacco snuff consumption on body weight and 

notable physical changes. In addition, growth performance 

status was also observed in this study. 

2. Materials and Methods  

2.1. Experimental Animals 

Adult Albino Wister rats (n=42) of comparable sizes and 

weighing (150-300g) were bought from the animal farm of 

Anthonio Research Center, Ekpoma, Edo state, Nigeria. They 

were transferred to the experimental site of Anthonio 

Research Center at No. 40 Ujoelen Extension, Ekpoma, Edo 

State, Nigeria where they were allowed two weeks of 

acclimatization in a wooden wire mesh cages under standard 

laboratory procedure [1]. 

2.2. Ethics on the Use of Animals in Experimental Studies 

The experimental protocols were according to our 

Institutional guidelines as well as internationally accepted 

practices for use and care of laboratory animals as contained 

in US guidelines [1, 14]. 

2.3. Substance of Study 

The substance of study (Dry leaves of tobacco and potash) 

were purchased from Ogbete main market, Enugu state, 

Nigeria. After which, the tobacco leaves were identified and 

authenticated by a botanist in the Department of Botany, 

Ambrose Alli University, Ekpoma, Edo state, Nigeria [1]. 

2.4. Substance Preparation 

Following scientific procedure, the tobacco leaves and 

potash were blended into powder using a mortar and iron 

pestle and then stored prior to the study. In other to obtain 

graded doses, the blended tobacco leaves with potash were 

weighed using an electronic balance (Denver Company, USA, 

200398. IREV. CXP-3000). For the purpose of this study, 

feed pellets and graded doses of tobacco snuff were prepared 

as described by [15, 1]. 

2.5. Animal Grouping 

The study involved four experimental phases and groups 

and these include: phase 1, phase 2, phase 3 and phase 4. The 

phases lasted for a corresponding period of 2, 4, 6 and 8 

weeks. The rats were divided into four groups (A, B, C and D) 

with group A serving as control, while groups B, C and D 

served as the test groups. The test groups were further 

divided into four groups (B1, C1, D1; B2, C2, D2; B3, C3, 

D3; and B4, C4, D4) representing four experimental 

phases/duration (2, 4, 6 and 8 weeks) and varying doses of 

tobacco dust mixed with potash respectively. At the end of 2, 

4, 6 and 8 weeks respectively, 3 randomly selected rats from 

the groups will be weighed as well as notable observations 

taken before experimental sacrifice [1]. 

2.6. Study Duration 

The five months experimental period involved preliminary 

studies, animal acclimatization, substance procurement 

(tobacco leaves and potash), actual animal experiment and 

evaluation of results. However, the actual administration of 

tobacco snuff to the test animals lasted for 8 weeks. 

2.7. Substance Administration 

Phase 1: Group A (control) received 100g of feed and 

distilled water only whereas test group B, C and D received 

97.12g of feed, 2.4g of tobacco dust and 0.48g of potash; 

94.24g of feed, 4.80g of tobacco dust and 0.96g of potash; 

and 91.36g of feed, 7.20g of tobacco dust and 1.44g of 

potash respectively. Each test group received distilled water 

ad libitum. 

Phase 2: Group A (control) received 75g of feed and 

distilled water only, whereas test group B, C and D received 

72.84g of feed, 1.8g of tobacco dust and 0.36g potash; 70.68g 

of feed, 3.6g of tobacco dust and 0.72g of potash; and 68.52g 

of feed, 5.4g of tobacco dust and 1.08g of potash respectively. 

Each test group received distilled water ad libitum. 

Phase 3: Group A (control) received 50g of feed and 

distilled water only, whereas test group B3, C3 and D3 

received 48.56g of feed, 1.2g of tobacco dust and 0.24g 

potash; 47.12g of feed, 2.4g of tobacco dust and 0.48g of 

potash; and 45.68g of feed, 3.6g of tobacco dust and 0.72g of 

potash respectively. Each test group received distilled water 
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ad libitum. 

Phase 4: Group A (control) received 25g of feed and 

distilled water only, whereas test group B4, C4 and D4 

received 24.28g of feed, 0.6g of tobacco dust and 0.12g 

potash; 23.56g of feed, 1.2g of tobacco dust and 0.24g of 

potash; and 22.84g of feed, 1.8g of tobacco dust and 0.36g of 

potash respectively. Each test group received distilled water 

ad libitum. 

The concentrations of tobacco snuff used in this study 

were deduced from the work of [16] while that of potash was 

deduced from [1]. 

2.8. Data Analysis 

The results collected were subjected to statistical analysis 

using SPSS (version 18). The test groups’ values were 

compared with the control using one way ANOVA (LSD) at 

95% level of confidence. 

3. Results 

In table 1 and 2, physical observations showed relative fur 

color changes from normal to dirty brown as observed among 

the test groups throughout the experimental period. Feed 

consumption was high among the control group, while average 

feed rejection and excessive water intake were noticeable in all 

the test groups. However, throughout the experimental period, 

litter delivery was observed in both the control and the test 

groups except group C that manifested preterm delivery. 

Physically, the control rats appear active, whereas, the test 

groups both showed hyperactive and docile characteristics 

during the study period. Severely, the test group rats appeared 

skinny as the duration of the experiment progresses as 

compared to the control group which looks robust and fatty. It 

was also observed that the test group rats manifested altered 

respiratory rate. All other observations and behavioural 

changes were noted and tabulated (see tables 1 and 2). 

Table 1. Notable physical observations and average feed consumption of rats fed with graded doses of tobacco snuff for 2 weeks and 4 weeks. 

Observations 
Control A Group B Group C Group D 

2weeks 4weeks 2weeks 4weeks 2weeks 4weeks 2weeks 4weeks 

Fur colour change - - - + + + + + 

Behavioral changes - - + + + + + + 

Skin changes - - - + + + + + 

Eye colour changes - - + + + + + + 

Growth status NG NG R SR R SR R SR 

Diarrhea/weakness - - - - - - - - 

Deaths - - - - -  - - 

Quick response to Water (dehydration) - - + + ++ ++ ++ ++ 

Feed rejection - - - + + + + + 

Birth + + + - - - - + 

Physical agility A A A HA HAD HAD HAD HAD 

Inability to move/seizure - - - - - - - - 

Preterm birth - - - - - - - - 

Decreased Mating - - + + + + + + 

Altered respiratory rate - - - + + + + + 

Feed intake (day-1 Gp-1) 100.00±0.00a 75.00±0.00b 11.06±8.69ab 5.60±2.87ab 27.52±14.79b 16.16±5.27b 36.61±20.70b 13.86±8.88b 

Key: Notable growth (NG), Retardation (R), Severe retardation (SR), Active (A), Hyper active (HA) and Hyper active/ Docile (HAD), +=Present, -=Absent 

Table 2. Notable physical observations and average feed consumption of rats fed with graded doses of tobacco snuff for 6 weeks and 8 weeks. 

Observations 
Control A Group B Group C Group D 

6weeks 8weeks 6weeks 8weeks 6weeks 8weeks 6weeks 8weeks 

Fur colour change - - + + + + + + 

Behavioral changes - - + + + + + + 

Skin changes - - + + + + + + 

Eye colour changes - - + + + + + + 

Growth status NG NG SR SR SR SR SR SR 

Diarrhea/weakness - - - - - - - - 

Deaths - - - - - - - - 

Quick response to Water (dehydration) - - ++ ++ ++ +++ +++ +++ 

Feed rejection - - + + + + + + 

Birth + - - - - - - - 

Physical agility A A HA HA HAD HAD HAD HAD 

Inability to move/seizure - - - - - - - - 

Preterm birth - - - - + - - - 

Decreased Mating - - + + + ++ ++ ++ 

Altered respiratory rate - - - + + + + ++ 

Feed intake (day-1 Gp-1) 50.00±0.00a 25.00±0.00b 13.71±6.51b 1.25±2.53ab 22.67±6.71b 6.70±3.80b 25.59±9.61b 6.15±3.21b 

Key: Notable growth (NG), Retardation (R), Severe retardation (SR), Active (A), Hyper active (HA) and Hyper active/ Docile (HAD), +=Present, -=Absent 

The body weight changes recorded for control and test 

groups after acclimatization and during the experiment (2, 4, 

6 and 8 weeks treatment periods) are shown in table 3. There 

was severe weight loss in the entire test groups as compared 
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to the control group which showed progressive weight gain 

throughout the experiment. The body weight changes of all 

the test groups were statistical significant (p≤0.05) when 

compared with the values obtained after acclimatization. 

Table 3. Body weight changes of rats fed with graded doses of tobacco snuff. 

Stages of weight measurement Control Group A 
Test groups 

B C D 

Weight. after Acclimatization 208.33±25.82a 191.67±28.87a 212.50±25.00a 214.58±16.72a 

Weight. At the end of 2wks 241.67±43.78a 145.42±14.23ab 118.73±17..32b 141.08±19.24b 

Weight. At the end of 4wks 244.67±45.67a 121.44±17.81b 96.88±13.35b 100.78±9.38b 

Weight. At the end of 6wks 305.00±10.00a 120.83±20.35b 95.80±13.07b 96.67±6.65b 

Weight at the end of 8wks 274.17±51.03a 133.67±16.17ab 102.50±3.54b 100.00±0.00b 

All the values of the test groups with different subscript from the controls are significantly different at p<0.05. Key: weeks (wks) 

Table 4 however, shows the growth performance and feed 

conversion rate (FCR) of rats fed with graded doses of 

tobacco snuff. Weight gain (WG), percentage weight gain 

(%WG) and the average daily growth (ADG) were also 

recorded. While control (group A) showed an increased body 

weight gain with increased ADG throughout the period of the 

experiment, the entire test groups suffered a percentage 

weight loss of -24.13, - 44.12 and -34.25% respectively. The 

ADG of all the test groups showed severe but significant 

decreases compared to the control. As regards the feed 

conversion rate, feed quantity adjustments were done bearing 

in mind the research design. The feed quantity was adjusted 

based on the number of rats remaining after experimental 

sacrifice of 3 randomly selected rats from each group except 

the control that was sacrifice at the end of the study. The 

differences observed in WG, %WG, ADG and FCR among 

the test groups were dosage and duration dependent. 

Table 4. Growth performance and feed conversion of rats fed graded doses of tobacco snuff. 

PARAMETERS  
CONTROL A B C D 

(n=6) (n=12) (n=12) (n=12) 

Weight gain 2 33.34 - 46.25 -93.77 -73.50 

 4 36.33 - 70.23 -115.62 -113.80 

 6 96.67 - 70.84 -116.70 -117.91 

 8 65.84 - 58.00 -110.00 -114.58 

%Weight gain 2 16.00 -24.13 - 44.12 -34.25 

 4 17.44 -36.64 - 54.40 - 53.03 

 6 46.40 -37.01 - 54.91 - 54.95 

 8 31.60 -30.26 - 51.76 -53.40 

ADG (g) 2 2.38 - 3.30 - 6.70 - 5.25 

 4 2.60 - 5.02 - 8.26 - 8.13 

 6 6.91 - 5.06 - 8.34 - 8.42 

 8 4.70 - 4.14 - 7.90 - 8.18 

FCR 2 2.99 - 0.23 - 0.29 - 0.49 

 4 2.06 - 0.07 - 0.13 - 0.12 

 6 0.51 - 0.19 - 0.19 - 0.21 

 8 0.37 - 0.02 - 0.06 - 0.05 

Key: Weight gain (WG), percentage weight gain (%WG) and the average daily growth (ADG), feed conversion rate (FCR). 

4. Discussions 

Physical observations of obvious signs and symptoms is 

the first step to proper diagnosis and this study showed the 

observed effects of tobacco snuff consumption. More and 

more the observed changes such as colour change (fur, eye 

and skin), Behavioural changes, Skin changes, dehydration, 

feed rejection, Preterm birth, Decreased Mating, altered 

respiratory rate and altered animal activity and growth, 

emphatically suggests that tobacco snuff has potentials to 

alter physiological processes that may result in undesirable 

conditions. In effect, the observed skin changes and growth 

retardation confirmed the findings of Oyeleke as reported by 

[1] that chronic natron (potash) ingestion revealed severe 

growth retardation, skin changes and diarrhoea. This explains 

the hypertonic and retardation capacity of tobacco snuff and 

its additive that proves to be severely harsh on the skin tissue 

and growth factors. A similar study reported that moderate 

intake of natron had adverse effects on growth rate and blood 

indices in rats and of recent, [17] reported decreased protein 

synthesis induced by tobacco snuff and this could generally 

result to growth retardation observed in this study. 

Existing literatures have it that smokeless tobacco contains 

substantial quantities of licorice that is known to cause 

excessive accumulation of mineralocorticoids, which may 

result in hypertension, sodium retention, hypokalaemia and 

myalgia and this may be the cause of the observed dehydration 

and feed rejection in this study. Also knowing the mechanism 

of sodium induced dehydration, smokeless tobacco salt in 

addition causes damage to the gastric epithelium, providing 

favorable conditions for the occurrence of mutations [18] and 

it has been established that there is a positive correlation 

between daily salt intake and gastric cancer incidence. In 

addition, the feed rejection could be attributed to the taste of 
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tobacco snuff which is known to be better. 

Furthermore, the observed preterm birth and decreased 

mating demonstrates the deleterious effects of tobacco snuff 

on the reproductive functions. Preterm birth is 

characteristically one of the major causes of low birth weight 

and its many associated complications. [19] Reported that 

smokeless tobacco use by pregnant women reduces birth 

weight and increases the number of low birth weight babies 

and also shortens the gestational period with increase in the 

number of preterm deliveries. Also on fetus, adversely 

nicotine targets specific neurotransmitter receptors in the 

fetal brain and may affect neural cell proliferation and 

differentiation, leading to shortfalls in the number of cells 

and altered synaptic activity. The consequences of these 

changes include neurological and cognitive deficits, and 

nicotine dependence in the offspring. These changes may 

occur even after a long period of early childhood normality, 

becoming evident in late childhood and even during the 

adolescent period [20]. In the same vein, [21] revealed in an 

experiment of pure nicotine ingestion that nicotine reduces 

libido in male rats and this confirms the decreased birth 

number observed among the test groups in the study. 

Knowing that smokeless tobacco is not safe and it has innate 

and acquired deleterious effects, [22] reported an association 

between smokeless tobacco use and chronic bronchitis with 

lower peak expiratory flow rate and this confirmed the 

observed respiratory alterations in the study. 

Like Yaji and Xylopiaaethiopica leave, tobacco snuff 

showed potentials of body weight reduction when the test 

groups were compared with the control. Although [23, 24] 

reported that Yaji induced low body weight could be due to the 

repulsive effect of the pungent nature of its spices such as red 

pepper, which usually leads to reduced feeding. But in the 

contrary, the feed rejection rate observed in the study was a 

little high in the beginning and decreases as duration increases. 

Also the feed consumption rate was low at first, but increases 

as duration increases and these observations affirms the 

potentials of tobacco snuff in inducing low body weight. 

In addition, it was observed that the control group had the 

best growth response (combination of WG, %WG and ADG) 

throughout the study. The decrease in growth performance 

observed among the test groups at high FCR appeared to 

have affected the body weight negatively; and the degree to 

which this factor contributed to this effect is dose dependent. 

This agrees with the findings by [25] on the effect of 

Xylopiaaethiopicaleaves on body weight and growth 

performance. Literally, despite the negative effects of tobacco 

snuff consumption, its resultant effect on body weight 

showed green light toward weight management, although 

scientific evidences showed that the deleterious effects 

overweighs the possible positive impact, hence necessary 

precautions. 

5. Conclusion 

It was concluded from the present study findings that 

tobaccos snuff has severe adverse effect on body weight, 

physical observation and growth performance. This current 

study showed that tobacco snuff affects the body’s capacity to 

synthesise growth factors thereby causing serious growth 

retardation and even preterm birth. Its deleterious effects were 

demonstrated by respiratory alteration and decrease in growth 

performance observed that were dosage and duration dependent. 

Significant Statement 

This study found the weight reduction capacity of tobacco 

snuff as a green light toward body weight management but the 

deleterious effects overweighs the possible positive impact. 

Since consumption is on the increase, this result exposes the 

serious danger behind what is commonly taken as a safe 

substitute for cigarette smoking and recreational drug. Given 

that it compromises growth performance, the findings shows 

nutritional chain deformity, hence, urgent public health 

awareness of this hidden danger of tobacco snuff consumption. 
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