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ABSTRACT Besides smoking, tobacco and other products derived from it are widely consumed orally and
intranasally without burning in form of different kinds of smokeless tobacco as alternative for nicotine
delivery. This research was aimed at investigating the effect of two brands of snuff-on hematological
parameters in Wister rats. 30 rats were randomly divided into 5 groups. Groupl (control); received only
distilled water. Group 2 and 3 (received 4mg and 2mg/kg b.w.t of tobacco, TBC, respectively). Group 4 and
5 (received 5mg and 2.5mg/kg b.w.t special Moringa sundu, SMS, respectively). After two months of
treatment, the rats were anesthetized and blood sample collected via heart puncture. Result revealed
significant decrease (p<0.05) in WBC count, PCV and platelet among group 2, 4 and 5 in relation to the
control with a significant increase (p<0.05) in group 3. Hb (g/dL) level significantly decreases between group
2, 4 and 5 while it increases significantly in group 3 compared to the control. Lymphocyte and monocyte
level increases significantly across all the groups compared to control. Group 2 demonstrate no significant
increase (p>0.05) in level of eosinophil while group 3 and 5 indicate no significant decrease compared to
control. There was significant elevation (p<0.05) in level of neutrophil in group 2, 3 and 4 compared to
control with no significant reduction in group 5. Anemia, bone marrow suppression and hematophagocytosis
are likely the influence of the two snuff brands on hematological parameters. This can adversely affect its
users by inducing acute and chronic inflammation.
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Introduction

Besides smoking, tobacco and other products derived
from it are widely consumed orally and intranasally
without burning in form of different kinds of
smokeless tobacco (Klus et al., 2009). Smokeless
tobaccos do not generate combustion and pyrolysis
products; such as polycyclic aromatic hydrocarbons
(PAHSs), carbon monoxide and nitric oxide produced
by tobacco burning during puffing (Klus et al., 2009).
This could be the reason adduced for its popularity as
alternative means of nicotine delivery to the system.
There exist different kinds of smokeless tobacco,
ranging fromproducts for sniffing; which includes
U.S dry snuff and European snuff; products for
sucking; such as U.S moist snuff and Swedish moist
snuff; and product for chewing; such as plug, twist,
loose leaf and roll (Klus et al., 2009; NCI and CDC,
2014).

In addition, another form of snuff purportedly made
from Moringa plant and perceived to possess
medicinal potentials such as relief of headache,
toothache, sinus problem, nasal congestion and
aphrodisiac effect among male users is now widely

consumed in Nigeria by people aged 15 years and
older. Like other forms of smokeless tobacco, Hajiya
Aisha special Moringa sundu, Hajiya Aisha
manpower, AK47, Burutai, Tobacco snuff, and many
others, are other variants of snuff that is gaining
popularity among youth as well as aged men and
commonly sniffed and dipped typically for its
purported medicinal activity which includes treatment
of erectile dysfunction, enhancement of sexual
performance and vision, penile enlargement, relieving
tiredness, fever and back pain. One of the reason
adduced for its popularity is the purported claim by its
users and vendors that it is made from moringa
(Muhammad et al., 2021).

Snuff consumption have posed a great deal of danger
and widespread challenge to public health and has
gained limited attention from researchers and
policymakers with limited data on its use, specifically
in Sub-Saharan Africa, with focus largely being on
cigarettes (Desalu et al., 2010; NCI and CDC, 2014).

A review by International Agency for Research on
Cancer (IARC) 2004 reveals based on epidemiological
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and laboratory studies, that smokeless tobacco causes
oral cancer, esophageal cancer, and pancreatic cancer
in humans (NCI, 1993; NCI and CDC, 2014). Over 30
smokeless tobacco carcinogens have been identified,
including tobacco-specific nitrosamines (TSNAS),
which cause tumors affecting the nasal cavity, lung,
trachea, pancreas, liver, and esophagus in animal
models; in addition to causing oral adverse effects
such as oral mucosal lesions, leukoplakia, and
periodontal disease (NCI, 1993; WHO, 2009; World
Health Organization, 2009; International Institute for
Population Sciences, 2010).

Therefore, this study is aimed at investigating the
effects of 2 brands of smokeless tobacco (special
Moringa sundu and tobacco) on some hematological
parameters in Wister rats.

Materials and Methods
Smokeless Tobacco Samples and Preparation

Special Moringa sundu and Tobacco snuff were
obtained from a local vendor at Keffi main market,
Nasarawa state, Nigeria. Snuff solutions were
prepared by dissolving 1 g of snuff in 1000 mL
distilled water.

Experimental Design

30 Wister albino rats (110-120 g) obtained from
National Veterinary Research Institute (NVRI) VOM,
Plateau state, were housed in cleaned plastic cages and
bedded with clean rice husks. Animals were fed with
grower’s mesh (vital feed) and water for 2 weeks to
acclimatize to the new laboratory condition.
Afterward, they were weighed and divided randomly
into 5 groups.

Group 1 (control) received only distilled water

Group 2 received 5 mg/kg b.w.t of special Moringa
sundu (SMS)

Group 3 received 2.5 mg/kg b.w.t of SMS

Group 4 received 4 mg/kg b.w.t of tobacco snuff
(TBC)

Group 5 received 2 mg/kg b.w.t of TBC.

The animals were treated with the snuff solutions by
oral gavage for 2 months and allowed access to feed
and water ad libitium.

Blood Sample Collection

At the end of the treatment period, the animals were
weighed, anesthetized and blood sample collected via
heart puncture in EDTA tubes. The blood samples
were analyzed using Beckman Coulter DxH 900
hematology analyzer.

Results

Result shows significant decrease (p<0.05) in WBC
count, PCV and platelets among group 2, 4 and 5 in
relation to the control with a significant increase
(p<0.05) in group 3 (Table 1). Hb (g/dL) level
significantly decreases between group 2, 4 and 5,
while it increases significantly in group 3 compared to
the control (Table 1). Lymphocytes and monocytes
level increases significantly across all the groups
compared to control (Table 2). Group 2 demonstrates
no significant increase (p>0.05) in level of eosinophils
while group 3 and 5 indicate no significant decrease
compared to control. There was significant elevation
(p<0.05) in level of neutrophils in group 2, 3 and 4
compared to control with no significant reduction in
group 5 (Table 5).
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Group WBC x103%/mm3 PCV % PLT x103%/mm?3 Hb g/dL

1 (Control) 10.42+£1.56 44 .50+1.87 228.17+£42.57 14.58+0.79
2 (TBCL) 8.55+1.18" 40.75+3.09" 220.00+18.46" 13.20+0.67"
3 (TBCH.) 13.17+0.57" 48.67+5.51" 296.00+9.85" 15.87+1.70"
4 (SMSL) 7.65+0.39" 44.34+3.78" 220.17+42.43" 14.24+1.01"
5 SMSH 3.90+1.66" 37.25+2.22" 216.25+11.30" 11.73+0.75"

Table 1: Effects of TBC and SMS on some hematological parameters

Results are expressed as Mean + SD, values with asterisk (*) are significantly different from the control (p<0.05). Groups 1:
control; 2, TBCL: Tobacco low dose; 3, TBCH: Tobacco high dose; 4, SMSL: special moringa sundu low dose; 5, SMSH:
special moringa sundu high dose, WBC= white blood cells, PCV= Packed cell volume, PLT= platelets, Hb= hemoglobin.

Table 2: Effects of TBC and SMS on white blood cells

Groups LYMP% MON% EO0S% NEU% BAS%

1 Control 65.75+6.23 4.1740.98 1.17+0.75 21.67+5.16 0.00+0.00
2TBCL 67.33+4.73" 5.00+3.56" 1.75+0.50 27.5049.11" 0.00+0.00
3TBCH 70.83+4.22" 5.67+1.53" 1.00+0.00 26.00+6.08" 0.00+0.00
4 SMSL 68.00+5.09" 6.33+2.50" 1.17+0.75 26.67+5.50" 0.00+0.00
5 SMSH 71.25+8.61" 6.50+1.29" 1.00+0.82 21.25+9.39 0.00+0.00

Results are expressed as Mean + SD, values with asterisk (*) are significantly different from the control (p<0.05). Groups 1:
control; 2, TBCL: Tobacco low dose; 3, TBCH: Tobacco high dose; 4, SMSL.: special moringa sundu low dose; 5, SMSH:
special moringa sundu high dose, LY MP= lymphocytes, MON= monocytes, EOS= eosinophils, NEU= neutrophils, BAS=

basophils.
Discussion

Our results demonstrated a significant decrease in
hemoglobin and PCV level among group of rats
treated with snuff in comparison with non-treated
groups (control). Our findings are in conformity with
those of Shaik and co-authors (2021), Shukla et al
(2019), Rajasekhar et al, 2007 and Kiling et al., (2004)
(Kiling et al., 2004; Rajasekhar et al., 2007; Shukla et
al., 2019; Shaik et al., 2020) which revealed similar

decrease in hemoglobin level of some smokeless
tobacco users. Low PCV and hemoglobin levels may
be suggestive of erythrocytes destruction, suppression
of erythropoiesis or iron, folic acid and vitamin B,
deficiency, which may arise when the vitamins are
utilized as coenzymes or iron (as cofactor) in the
metabolism of the snuffs. Iron, folic acid and vitamin
B2 play a critical role in erythropoiesis. Folic acid and
vitamin B, are required by erythroblasts for their
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proliferation during differentiation, and the deficiency
of these vitamins results in inhibition of purine and
thymidylate biosynthesis, impairment of DNA
replication, erythroblast apoptosis, consequently,
leading to anemia from ineffective erythropiesis
(Koury and Ponka, 2004). Furthermore, large amount
of iron, an essential component of hemoglobin, is
required for hemoglobin biosynthesis by erythroblasts,
the deficiency of which cause less hemoglobin
formation in developing erythroid cells, leading to
synthesis of microcytic erythrocytes that contain
hypochromic hemoglobin (Koury and Ponka, 2004).

The concentration of platelet in rats treated with the
snuff solution was significantly lowered when
compared to the control. Similar result was reported
by (Kiling et al., 2004; Shukla et al., 2019). The
observed lower level of platelets (thrombocytes) could
indicate thrombocyte destruction and perhaps,
suppression of bone marrow, thereby halting
thrombopoiesis, which may be elicited by constituents
of the snuff. Consequently, this may interfere with
normal blood clotting processes and place the users of
snuff at risk of excessing bleeding.

Our investigation revealed significantly higher
concentration of white blood cell in treated groups in
compared to control group, indicating an association
between snuff (smokeless tobacco) use and decrease
in white blood cells count. This is in agreement with
the work of (Memon et al., 2021). In contrast,
Rajasekhar and co-authors and (Kiling et al., 2004)
reported contrary findings.

The present study indicated significantly elevated
level of lymphocytes, monocytes and neutrophils.
Higher monocyte and neutrophil concentration could
be indicative of inflammatory reactions, likely
stimulated by microbial loads presence in the snuff
which play a prominent role in fermentation and aging
during the process of snuff production. During
fermentation (bacteria-mediated reactions), a portion
of nitrate in fire-cured tobacco is converted to nitrite,
which then reacts with alkaloids to produce tobacco-
specific nitrosamines (TSNAs) (Benowitz and
Gourlay, 1997; IARC, 2007; Greer, 2011). Chemical
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