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ABSTRACT

This study was designed to investigate the changes in liver biochemical profile following oral tobacco dust
ingestion. Adult Wistar rats (42) weighing 150-300g were involved. They were divided into four groups; 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 of 2,
4, 6 and 8 weeks respectively. The rats were fed with varying doses of tobacco dust mixed with potash. At the end of
each phase, the animals were sacrificed and blood sample collected into lithium heparin and EDTA containers. Liver
parameters (AST, ALT, ALP and GGT) were assayed and the results obtained showed statistically significant
impairment of liver function. There was significant increase (p<0.05) in serum AST, ALT, and GGT levels in the
different phases when the test groups were compared with the control. However, ALP shows no statistically
significant increase in all the groups throughout the experiment. The results of this study suggest that potash-tobacco
dust (local tobacco snuff) is toxic to the liver and the observed changes were dose and duration dependent.

Keywords: tobacco, potash, liver function, liver enzymes.

INTRODUCTION

For years man has used drugs for recreational purposes as long as history itself. Arabic traders smoked opium in the
3rd century BC, and the Aztecs enjoyed the effects of hallucinogenic mushrooms at a similar time. In the last 30
years, the number of people using recreational drugs and other addictives appears to have increased (Strang, 1995).
By 1997, 25% of the population is reported using illicit drugs and other addictives at some point in their lives
(Crowe et al., 2000). Example of some of these recreational drugs includes heroin, cocaine, marijuana, cigarette, and
tobacco snuff which are sniffed, smoked or even eaten with numerous health consequences. But of interest in this
study is tobacco snuff (tobacco dust and potash).

Tobacco botanically known as Nicotiana tabacum is a perennial herbaceous plant and it is the most commonly
grown of all plants in the Nicotiana genus. Its leaves are commercially grown in many countries and it grows to
heights between 1 to 2 metre to be processed into tobacco products (Ren and Timko, 2001). Tobacco is known and
used throughout all quarters of the globe in two major forms: the smoked and the smokeless.

Smokeless tobacco comes in two different forms, which are ‘Tobacco snuff” and ‘Chewing tobacco’ (Aduema et al.,
2012). Tobacco snuff is the powdered form blended with potash as the main additive in Nigeria (Ureme et al., 2007)
and has been recommended as a substitution for nicotine in cigarette since it is devoid of hazardous elements such as
tar and carbon monoxide (Russel et al, 1980). For this reason, many people believe that using smokeless tobacco is
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safer than smoking it. This however, is not true because smokeless tobacco can induce addiction to nicotine and
leukoplakia (Dempsey, 2001).

Tobacco (smoked or smokeless) contains nicotine and other phytochemical constituents such as potent tobacco-
specific carcinogen 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone), 4-methyl-nitrosamino)-4-(3-pyridyl)-butanal
(NNA), and N-nitrosonornicotine, heavy metals (Cadmium (Cd), mercury (Hg) etc) and 23 polycyclic aromatic
hydrocarbons which has been implicated with tobacco associated cancers and diseases (Hecht et al., 1978;
Hoffmann and Hecht, 1985; Hecht and Hoffmann, 1988; Chiba and Masironi, 1992; Hecht et al., 2007; Addo et al.,
2008; Stepanov et al., 2010 and Addo et al., 2011).

Considering the report by Fernandez-checa and Kaplowitz, (2005) that every drug is associated with hepatotoxicity
almost certainly due to its ability to generate free radicals and to cause disturbance in hepatocyte biochemistry, this
study is designed to investigate the effect of oral tobacco dust (tobacco snuff) on liver enzymes in Wistar rats.

MATERIALS AND METHODS

Experimental Animals: Forty two adult Wistar rats of comparable sizes and weighing (150-300g) was purchased
from the animal farm of Anthonio Research Center, Ekpoma, Edo state, Nigeria. They were transferred to the
experimental site where they were allowed two weeks of acclimatization and were kept in a wooden wire mesh
cages.

Substance of study: Dry leaves of tobacco and potash were purchased from Ogbete main market, Enugu state. The
tobacco leaves were authenticated by a botanist in the Department of Botany Ambrose Alli University, Ekpoma,
Edo state, Nigeria.

Substance preparation: The tobacco leaves and potash were blended into powder using a mortar and iron pestle
and were stored prior to the study. The blended tobacco leaves with potash were weighed using an electronic
balance (Denver Company, USA, 200398. IREV. CXP-3000) to obtain the various doses. For the purpose of this
study, feed pellets were prepared as described by Nwaopara et al., (2011).

Animal grouping: The experiment involved four stages: stage 1 which lasted for a period of 2 weeks, stage 2 which
lasted for a period of 4weeks, stage 3 which lasted for a period of 6weeks and stage 4 which lasted for a period of
8weeks. They 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 of 2, 4, 6 and 8 weeks respectively. The rats
were fed with varying doses of tobacco dust mixed with potash. At the end of each 2, 4, 6 and 8 weeks respectively,
the animals were sacrificed for tissue and blood sample collection.

Study duration: The preliminary studies, animal acclimatization, substance procurement (Tobacco leaves and
potash), actual animal experiment and evaluation of results, lasted from September, 2012 to February, 2013.
However, the actual administration of oral tobacco dust and potash to the test animals lasted for 8 weeks (2weeks,
4weeks, 6weeks and 8 weeks).

Substance administration: In phase 1 (2 weeks), group A (control) received 100g of feed and distilled water only
whereas test group B, C and D received; 97.6g of feed, 2.0g of tobacco dust and 0.4g of potash; 95.2g of feed, 4.0g
of tobacco dust and 0.8g of potash; and 92.8¢g of feed, 6.0g of tobacco dust and 1.2g of potash respectively. Each test
group received distilled water given ad libitum.

In phase 2 (4 weeks), group A (control) received 75g of feed and distilled water only, whereas test group B, C and D
received; 72.84¢g 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 68.52¢g of feed, 5.4g of tobacco dust and 1.08g of potash respectively.

In phase 3 (6 weeks), 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.
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In phase 4 (8 weeks), 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 0.24¢g
of potash; and 22.84g of feed, 1.8g of tobacco dust and 0.36g of potash respectively.

The concentrations of tobacco used in this study were deduced from the work of Bagchi et al., (1994) while that of
potash was deduced from Ugbor et al. (2013).

Sample collection and sample analysis: At the end of each stage the rats were sacrificed under chloroform
anaesthesia. Blood samples were obtained by cardiac puncture and placed in lithium heparin and EDTA containers.
The EDTA container is specific for Gamma-glutamyl transferase (GGT) analysis according to Szasz, (1969) as
reported by Randox. The plasma samples obtained were stored at -70° C before analysis.

Data analysis: All the data collected were then subjected to statistical analysis using SPSS (version 18). The test
groups’ values were compared with the control using student’s t-test and ANOVA (LSD) at 95% level of
confidence.

RESULTS

Table 1 shows the effect of tobacco snuff consumption on aspartate amino transferase (AST) activity. The result
showed that AST activity at 2 weeks was not significantly different (P>0.05) when compared with the control, but a
dose/duration dependent significant increase (P<0.05) was observed at 4weeks, 6weeks and 8weeks respectively.

Table 2 shows the effect of tobacco snuff consumption on alanine amino transferase (ALT) activity. At the end of
the first 2 weeks, ALT showed a statistically significant increase (P<0.05) in group C when compared with the
control and those of the other groups. Meanwhile, ALT values significantly increased (P<0.05) at 4weeks, 6weeks
and 8weeks respectively, but the observed significant increase of ALT values (P<0.05) at 6weeks and 8weeks
respectively, were dosage/duration dependent.

Table 3 shows the effect of tobacco snuff consumption on alkaline phosphatase (ALP) activity. At 2 weeks and 4
weeks respectively, ALT values showed no significant increase (P> 0.05) when compared with the control. Similar

observation was made at the end of 6 weeks and 8weeks respectively.

Table 1: The effect of tobacco snuff on Aspartate amino transferase (AST) activity in rats

Control Group A Test groups
PARAMETERS B C D
AST(U/L) [ 2weeks 187.07+15.24° 184.63+32.34° 210.46+4.53% 195.74+40.78"
4weeks 187.07+£15.24° 266.47+19.04° 267.17+51.94° | 270.14+38.74°
Bweeks 187.07+15.24° 263.51+63.03° 272.93+16.09° | 269.96+12.31°
8weeks 187.07+£15.24° 267.17+24.79° 266.64+19.76° | 284.80+35.53°

Table 2: The effect of tobacco snuff on Alanine amino transferase (ALT) activity in rats

Control Group A Test groups
PARAMETERS B C D
ALT(U/L) | 2weeks 57.28+10.07° 51.48+12.48° 95.31+20.86" 70.69+15.77°
4weeks 57.28+10.07° 102.41+14.44° 84.99+13.43° 97.88+26.29°
6weeks 57.28+10.07° 103.10+20.02° 107.53+15.54° | 109.69+24.63°
8weeks 57.28+10.07 110.54+10.73° 132.63+1.73° 120.41+17.41°

Table 4 shows the effect of tobacco snuff consumption on gamma-glutamyl transferase (GGT) activity. At 2 weeks,
GGT activity showed a statistically significant increase (P<0.05) in test group D unlike in the other test groups
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where no statistically significant increase (P> 0.05) was observed. Similarly, at 4weeks, GGT showed a statistically
significant increase (P<0.05) in test group C only. Also, at 6 weeks, GGT values significantly increased in test group
B only, but at 8-weeks, GGT showed a statistically significant increase (P<0.05) in all the test groups when
compared with the control.

Table 3: The effect of tobacco snuff on Alkaline phosphatase (ALP) activity in rats

Control Group A Test groups
PARAMETERS B C D
ALP(U/L) | 2weeks 19.32+10.20° 32.14+25.80° 27.29+13.31° 21.76+£5.41°%
4weeks 19.32+10.20° 18.39+7.29° 31.73+£18.97° 18.40+11.31°
6weeks 19.32+10.20° 8.59+5.07* 15.03+16.49° 40.48453.38*
8weeks 19.324+10.20* 23.12+13.45*° 10.3542.93* 14.26+5.85"

Table 4: The effect of tobacco snuff on Gamma-glutamyl transferase (GGT) activity in rats

Control Group A Test groups
PARAMETERS B C D
GGT(U/L) | 2weeks 2.41£0.76*° 5.79+1.16° 5.46+0.62° 9.45+4.92°
4weeks 2.41+£0.76* 17.62420.34* 43.03+37.73° 20.84+21.61%
6weeks 2.41+0.76* 28.07+25.77° 6.94+1.16° 4.39+0.15°
8weeks 2.41+0.76° 34.51+6.44" 8.32+0.24° 27.0242.18°

Mean + SD with different superscript in the same column are significantly different (P<0.05). Aspartate amino
transferase (AST), Alanine amino transferase (ALT), Alkaline phosphatase (ALP) and Gamma-glutamyl transferase
(GGT) activity

DISCUSSION

Despite the fact that several scientific literatures have speculated the medical uses of, Nicotiana tabacum others have
also questioned its medicinal uses. Based on this, Tuner et al., (1985), stated that snuff has become quite a popular
medication for long grief pain and aches. In the present study, the liver profile of wistar rats fed with tobacco dust
was assessed and it was observed that the treatment with tobacco dust induced significant changes in the plasma
levels of the liver parameters such as ALT, AST, and GGT in the study.

The observed statistically significant increase in ALT and AST agrees with the works of Bagchi et al (1995),
Pramod et al., (2010), and Adekomi et al., (2011) who reported that smokeless tobacco induces inflammation of the
liver hepatocytes and blockage of liver sinusoids and this may due to its phytochemical constituents which may
induce leakage of these enzymes into the blood. The elevated levels of these enzymes (ALT and AST) are due to the
fact that they are present in the hepatocytes (liver parenchymal cells) and injury (inflammation) to these cells results
in the plasma elevation of these enzymes due to leakage into the blood (Schmidt, 1993).

Also the observed statistically significant increase in plasma ALT and AST levels at early stage (2week and 4weeks)
of the study is attributed to the fact that they rise dramatically in acute liver damage such as in paracetamol
(acetaminophen) overdose (Schmidt, 1993) and are seen as the first markers of liver damage. Although elevated
plasma AST level does not confirm directly liver damage due to its presence in red blood cells, cardiac and skeletal
muscle, its plasma levels is based on ALT level which is a more specific indicator of liver inflammation than AST
(Kondo et al., 1984 and Amna et al., 2011) and the ratio of AST to ALT is sometimes useful in differentiating
between causes of liver damage (Nyblom et al., 2004 and Nyblom et al., 2006). The above statements agree with the
result of this work that presented elevated levels of ALT and AST in a dose and duration dependent fashion.
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However, the presence of aminotransferases (ALT and AST) indicates increase in serum activity, which generally
indicates that enzymes are leaking from the cytoplasm and mitochrondria as a result of tissue damage (Kuramitsu et
al., 1985). The tissue damage may be due to the production of reactive oxygen species (oxygen free radicals) which
was probably induced by smokeless tobacco and this agrees with the work of Bagchi et al., (1995) and Bagchi et al.,
(1996) who reported that oral cells, peritoneal macrophages, and hepatic mitochondria and microsomes, produce
reactive oxygen species (oxygen free radicals) following in vitro incubation with an aqueous extract of smokeless
tobacco may causes most of the cellular degeneration in vivo. Therefore the observed plasma increase of
aminotransferases (ALT and AST) seen in the present study suggests tissue damage.

Furthermore, Hoffmann et al., (1977) discovered that serum ALP activity had an important role in characterizing
bone and hepatic disorders, when obstruction of the duct system occurs at any level. Hepatic fibrosis also induces
increased in serum activity of hepatic ALP, but the more common occurrence is its increase in association with
hepatic lipidosis and severe starvation. Therefore the continues non-statistically significant increase on plasma ALP
level in all the groups rules out the possibility of bone disease since liver and bone are the two main sources of ALP,
although there were increase in ALP level at some stages when the test groups were compared with the control but
are not statistically significant and this potentiates possible biliary duct problems.

Of greater interest is the fact that GGT, a more specific and sensitive diagnostic marker for liver problems, presented
statistically significant increase throughout the experiment at different stages. Elevated plasma GGT activity can be
found in diseases of the liver and is similar to alkaline phosphatase (ALP) in detecting disease of the biliary tract
(Betro et al., 1997). Also GGT is elevated by large quantities of alcohol ingestion and isolated elevation or
disproportionate elevation compared to other liver enzymes (such as ALP or ALT) may indicate alcohol abuse or
alcoholic liver disease (Kaplan et al., 1995). This may be due to the fact that alcohol increases GGT production by
inducing hepatic microsomal release, or may cause the leakage of GGT from hepatocytes (Kaplan et al., 1995).

In view of this, tobacco dust may induce increase plasma GGT level by acting through the same mechanism with
alcohol by producing reactive oxygen species which induces hepatic mitochondria and microsomes cellular
degeneration because of subtle membrane changes that is sufficient to allow passage of intracellular enzymes to the
extracellular space according to the report of Bagchi et al., (1996) and Teitz, (2001). Indeed, the high-fold
statistically significant increase of plasma GGT indicates the alcoholic like effect of tobacco dust consumption and
these are in line with the report of Teitz, (2001) which states that GGT was found to be threefold higher than normal
in individuals with alcoholic hepatitis and biliary obstruction.

It is worthy to note that, alcohol may cause swelling and inflammation (hepatities) in the liver and can also
subsequently lead to scarring and then cirrhosis of the liver which is the final phase of the alcoholic liver disease
(O’Shea et al., 2010). This agrees with the work of Rajani et al., (2011) which stated that histopathological studies
on the effect smokeless tobacco (tobacco snuff) to the livers revealed cirrhosis of the liver. Worman et al., (2002)
stated that GGT are markedly increased and serves as a marker of alcohol liver disease and Berk and Korenblat,
(2007) also stated that liver cirrhosis is a risk factor for elevated level of plasma GGT. Thus, elevated level of
plasma GGT in the present study potentiates the possibility of tobacco liver disease and liver cirrhosis since tobacco
snuff consumption is a chronic habit like alcohol. Also according to Berk and Korenblat, (2007) the use of
hepatotoxic drugs induce elevated plasma GGT level and so, tobacco dust as drug may cause hepatotoxicity due to
the elevated levels of GGT.

The elevated level of GGT may also be potentiate the possibility of lever cancer as tobacco has be identified to
posses carcinogenic components (Mitchell et al., 1999; Garg et al., 2010). Although, Tuner et al., (1985), stated that
tobacco snuff has become quite popular medication for long grief pain and aches. Teitz, (1987) stated that high
levels of GGT are seen in patients with primary or secondary liver cancer and Berk and Korenblat, (2007) also
reported that liver necrosis and liver tumor are risk factors for elevated GGT. In view of this, the elevated levels of
plasma GGT level which was significant in the present study and some increased levels at some stages of the study
that were not statistically significant may be potentiating the possibility of liver cancer. This may be as a result of
potential carcinogenic component of smokeless tobacco and agrees with the work of Mitchell et al., (1999) which
states that the carcinogens in smokeless tobacco includes polonium-210, N-nitrosamines (including tobacco-specific
nitrosamines), volatile aldehydes and polycyclic aromatic hydrocarbons that are linked to increased risks of oral,
cervical, prostatic and pancreatic cancers. Also Boffetta et al., (2008) stated that smokeless tobacco contains
nitrosamines, such as 4-(methylnitrosamino)-1-(3-pyridyl)-1-butane (NNK) and N’-nitrosonornicotine (NNN) in
relatively high concentrations. In fact, every gram of smokeless tobacco contains approximately 1 to 5 pg of
tobacco-specific nitrosamines such as NNN and NNK an established carcinogens as reported by Boffetta et al.,
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(2008). Also Garg et al., (2010) and Addo et al., 2008 reported that tobacco snuff has been attributed to be
carcinogenic as a result of heavy metals.

Finally, the effect of tobacco dust (tobacco snuff) on the liver cannot be complete without its major addictive —
potash (natron) which has been reported by Oyeleke, (1988) to cause severe growth retardation, skin changes and
diarrhoea. Also Soladoye and Oyeleke, (1989) has shown that moderate intake of natron had adverse effects on
growth rate and blood indices in rats even when diarrhoea was absent as earlier reported by Oyeleke, (1988). Hence,
the liver which produces the essential proteins for growth and the enzymes that catalysed these processes are likely
affected by natron and this leads to alteration in amino acid synthesis which likely induces an increased level of
plasma aminotransferases (AST and ALT). Therefore, the results on the present study suggest that tobacco snuff
may likely cause several liver diseases since its consumption is a chronic habit

ACKNOWLEDGEMENT

The authors appreciate the technical support of Mrs. Maduagwuna Gloria Nnedinma and Mr. Ebo Joseph Osaro of
the department of Chemical pathology, Irrua Specialist Teaching Hospital, Irrua, Edo Nigeria for their assistance
with sample analysis during this study.

REFERENCES

Adekomi D.A., Tijani, A.A., Musa, A.A. and Adeniyi, T.D. (2011): Histological study of smoke extract of Tobacco
nicotiana on the heart, liver, lungs, kidney, and testes of male Sprague-Dawley rats. Niger Med J.; 52(4): 217-222.

Addo, M.A., Gbadago, J.K., Affum, H. A., Adom, T., Ahmed, K. and Okley, G.M. (2008): Mineral profile of
ghanaian dried tobacco leaves and local snuff: A comparative study. J. Radioanal. Nuc. Chem., 277(3): 517-524.

Addo, M.A., Duodu, O.G., Affum, H.A., Gbadago, J.K., Darko, E.O. and Coleman, A. (2011): Determination of
Minerals Profile in Ghanaian Local Snuffs and an Imported Snuff Using Instrumental Neutron Activation Analysis.
British Journal  of Pharmacology and Toxicology.; 2(6): 293-301.

Aduema, W., Lelei, S.A., Osim, E.E., Koikoibo, W. and Nneli, R.O. (2012): Effect of chronic consumption of
powdered tobacco (snuff) on anxiety, fear  and social behaviours. International Journal of Basic Applied and
Innovative Research.,1(4): 161-169.

Amna, HM., Nabiela, M. E. and Abdulrahim, A. G. (2011): The effect of cannabis sativa on certain enzymes of
clinical significance in rats and men. Journal of Pharmacognosy., 2 (1): 10-13.

Bagchi, M., Bagchi, D., Hassoun, E.A. and. Stohs, S.J. (1994): Smokeless tobacco induced increases in hepatic lipid
peroxidation, DNA damage and excretion of urinary lipid metabolites. Internation Journal of Experimental
Pathology., 75: 197-202.

Bagchi, M., Bagchi, D. and Stohs, S. J. (1996): In vitro effects of a smokeless tobacco extract on the production of
reactive oxygen species by human oral epidermal cells and rat hepatic mitochondria and microsomes, and peritoneal
macrophages. ~ Archives of Environmental Contamination and Toxicology. (3): 418- 422.

Bagchi, D. Hassoun, E. A., Bagchi, M. and Stohs, S. J. (1995): Protective effects of free radical scavengers and
antioxidants against smokeless tobacco extract (STE)-induced oxidative stress in macrophage J774A.1 cell cultures.
Archives of Environmental Contamination and Toxicology. 29(3):424-428.

Berk, G. and Korenblat, A. (2007): Plasma gamma-glutamyl transpeptidase  elevation in patients receiving
enzyme- inducing drugs. Lancet., 2 (7720): 376-377.

Betro, M.G., Oon, R.C. and Edwards, J.B. (1997): Gamma-glutamyl transpeptidase in diseases of the liver and bone.
American Journal of Clinical Pathology., 60 (5): 672—678.

Boffetta, P., Hecht, S., Gray, N., Gupta, P. and Straif, K. (2008): Smokeless tobacco and cancer. Lancet Oncology.,
9:667-675.

Anthonio Research Center © 2013 25 Ugbor et al., [THPR; 2(2): 20 -27



Chiba, M. and Masironi, R. (1992): Toxic and trace elements in tobacco and tobacco smoke. Bull. World Health
Organization., 70(2): 269-275.

Crowe, A. V., Howse, M., Bell, G. M. and Henry, J. A. (2000): Substance abuse and the Kidney. An International
Journal of Medicine; 93 (3): 147- 152.

Dempsey, A. K. (2001): Absorption of nicotine in cigarette and effect of cigar smoke. Nature., 226 (5252): 1231-
1232.

Fernandez-Checa J.C. and Kaplowitz N. (2005): Hepatic mitochondrial glutathione: Transport and role in disease
and toxicity. Toxicol. Applied Pharm; 204: 263 — 273.

Garg, A.N., Singh, V., Chutke, N.L. and Ambulkar, M.N. (1995): Trace elements characteristics of Indian cigarette
tobacco by instrumental neutron activation analysis. Journal of Radioanalytical and Nuclear Chemistry., 195(1):
161-172.

Hecht, S.S., Carmella, S. G., Murphy, S.E., Riley, W. T., Le, C., Luo, X., Mooney, M. and Hatsukami, D. K
(2007): Similar  exposure to a tobacco-specific carcinogen in smokeless tobacco users and cigarette
smokers. Cancer Epidemiol Biomarkers Prev., 16(8):1567-1572.

Hecht, S.S., Chen, C. H. B., Ornaf, R. M., Jacobs, E., Adams, J. D. and Hoffman, D. (1978): Reaction of Nicotine
and sodium nitrate: Formation of ~ Nitrosamines and fragmentation of the pyrrolidine ring. J. Org. Chem., 43:72

Hecht, S. S. and Hoffmann, D. (1988): Tobacco-specific nitrosamines, an important group of carcinogens in tobacco
and tobacco smoke. Carcinogenesis., 9(6): 875-884.

Hoffmann, D. and Hecht, S. S. (1985): Nicotine-derived N-  nitrosamines and tobacco related cancer: current
status  and future directions. Cancer Res., 45: 935-944.

Hoffman W.E., Renegar. W.E. and Dorner J.L. (1977) Am .J. Vet. Res.( 38), 1637-1639.

Kaplan, M.M., Hirotsu, K., Higuchi, T. and Kagamiyama, H. (1995): Elevated serum GGT activity. In: Chang,
N.C. and Chan, N.M. ed. (in early identification of alcohol abuse). Biochemical basis for serum enzyme
abnormalities in alcoholic liver disease. U.S. Department of health human services., 186-189.

Kondo, K., Wakabayashi, S., Yagi, T. and Kagamiyama, H. (1984):  The complete = amino acid sequence of
aspartate aminotransferase from Escherichia coli: Sequence comparison with pig isoenzymes. Biochemical

Biophysical Research Communications., 122 (1): 62-67.

Kuramitsu, S., Okuno, S., Ogawa, T., Ogawa, H. and Kagamiyama, H. (1985): Aspartate aminotransferase of
Escherichia coli: Nucleotide sequence of the asp. C gene. Journal of Biochemisty., 97 (4): 1259-1262.

Mitchell, B. E., Sobel, H. L. and Alexander, M. H. (1999): The adverse health effects of tobacco and tobacco-
related products. Primary Care., 26(3):463— 98.

Nwaopara, A.O., Akpamu, U., Izunya, A.M., Oaikhena, G.A., Okhiai, O., Anyanwu, L.C., Idonije, B.O. and
Oyadonghon, G.P. (2011): The effect of Yaji-meat-sauce consumption on cerebellar neurons of white albino rats.

Current Research Journal of Biological Sciences; 3 (4): 308 — 312.

Nyblom, H., Berggren, U., Balldin, J. and Olsson, R. (2004): "High AST/ALT ratio may indicate advanced
alcoholic liver disease rather than heavy drinking". Alcohol Alcohol., 39 (4): 336-339.

Nyblom, H., Bjérnsson, E., Simrén, M., Aldenborg, F., Almer, S. and Olsson, R. (2006): The AST/ALT ratio as an
indicator of cirrhosis in patients with PBC. Liver International., 26(7): 840-845.

O’Shea, R., Dasarathy, S. and McCullough, A. (2010): Alcoholic liver disease”. Hepatology., 51(1): 307-328.

Anthonio Research Center © 2013 26 Ugbor et al., [THPR; 2(2): 20 -27


http://en.wikipedia.org/wiki/Serum

Oyeleke, A. O. (1988): Effect of consumption of “Kanwa” in food and water on certain physiological states in rats
Nutrition., 4: 137-140.

Pramod, K., Avti, K. V., Chander, M. P. and Krishan, L. K. (2010): Involvement of Various Molecular Events in
Cellular Injury Induced by Smokeless Tobacco. Chemical Research in Toxicology., 23(7):1163-1174.

Rajani, S., Bhavna, S., Ketan, S., and Partha, R . (2011): Smokeless tobacco extract impairs iron homeostasis in
rats and human hepatoma, HepG2 cells. Toxicological and Enviromental Chemistry., 93(5):1028-1044.

Ren, N., and Timko, M. P. (2001): AFLP analysis of genetic polymorphism and evolutionary relationships among
cultivated and wild Nicotiana species. Genome., 44(4): 559-571.

Russel, M. A. H., Tarvis, M. and Feyerabent, C. (1980): A view age for Snuff. Lancet., 1: 474-475.
Schmidt, E. (1993): Enzyme Biology. Clinical Chemistry., 3:1.

Soladoye, A. O. and Oyeleke, D. A. (1989): the effects of moderate intake of natron on growth rate and blood
indices in rats. Proc. Int. Union Physiol Sci., Pp 5421.

Stepanov, I., Peter, W., Villalta, A. Knezevich, Joni, J., Dorothy, H. and Stephen S. H. (2010): Analysis of 23
polycyclic aromatic hydrocarbons in smokeless tobacco by gas chromatography-mass spectrometry. Chem Res
Toxicol., 23(1): 66-73.

Strang, J. (1995): Substance Abuse: The Size of the Problem. Medicine., 23:41-45.

Szasz, G. (1969): Gamma-glutamy! transferase . Clin. Chem., 15: 124.

Teitz, N. N. (1987): Fundamentals of clinical chemistry ed 3 =~ Philadelphia, W B Saunders Co. Pg 391.

Teitz, N. N. (2001): Fundamentals of clinical chemistry. Sunders, an imprint of Elsevier; the Curtis center
independence square West Philadelphia, Pennsylvania 19106. ISBN: 81-8147-060-5.Ed 5.Pp 756.

Tuner, K. A. M, Sillette, R. and McNicol, M. W. (1985): Effects of cigar smoking on carboxyhaemoglobin and
plasma nicotine concentratesin primary pipe cigar smokers and ex-smokers. British medical journal., 1077: 1387-
1398.

Ugbor, C. L., Eloka, C.C.V., Okonkwo, L.O., Ugwu, M.C. and Ogbodo, L.A. (2013): Tobacco induced priapism in
wistar rat: A Case Report. International journal of herbs and pharmacological research., 2(1):1-5.

Ureme, S. O., Ibeagha, I. D., Maduka, I. G. and Ibeagbulam, O. G. (2007): The concentrations of methaemoglobin,
carboxyhaemoglobin and some sss haematological parameters in tobacco snuff addicts in igbo of nigeria. ~ Nigerian

Journal of Physiological Sciences., 22 (1-2): 27-30.

Worman, P., Bogoch, A. and Green, M. H. (2002): Liver disease in sickle cell anaemia: A correlation of clinical
biochemical observations. American Journal of Medicine., 19: 583 — 609.

AUTHORS’ CONTRIBUTIONS
Ugbor C.I. conducted this study under the supervision of Dr. Okogun G.R.A. with assistance (technical and

financial) from Okonkwo LO., Eze N.C., Asogwa B.E., Ebo J.O., Maduagwuna G.N. and Ekoh S.N. All authors
contributed to the completion of this study and were actively involved in the presentation of this manuscript.

Anthonio Research Center © 2013 27 Ugbor et al., [THPR; 2(2): 20 -27












[image: image1.png]



 International Journal of Herbs and Pharmacological Research


IJHPR, 2013, 2(2): 20 – 27.

www.antrescentpub.com

RESEARCH  PAPER

THE EFFECT OF TOBACCO SNUFF CONSUMPTION ON LIVER ENZYMES

1Ugbor C.I., 1Okogun G.R.A., 1Okonkwo L.O., 2Eze N.C., 2Asogwa B.E., 3Ebo J.O., 3Maduagwuna G.N., 2Ekoh S.N.

 Department of 1Medical Laboratory Science, Ambrose Alli University, Ekpoma-Nigeria. 2Chemical Pathology, Medical Laboratory Science, Enugu state university teaching Hospital, Parklane, Enugu, Nigeria. 3Chemical Pathology, Irrua Specilist Teaching Hospital, Irrua Edo State, Nigeria.

Corresponding Author: i.chimaresearch2@gmail.com

 Received: 7th February, 2013

Accepted: 21st April, 2013
  
 Published: 31st April, 2013

ABSTRACT


This study was designed to investigate the changes in liver biochemical profile following oral tobacco dust ingestion. Adult Wistar rats (42) weighing 150-300g were involved. They were divided into four groups; 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 of 2, 4, 6 and 8 weeks respectively. The rats were fed with varying doses of tobacco dust mixed with potash. At the end of each phase, the animals were sacrificed and blood sample collected into lithium heparin and EDTA containers. Liver parameters (AST, ALT, ALP and GGT) were assayed and the results obtained showed statistically significant impairment of liver function. There was significant increase (p<0.05) in serum AST, ALT, and GGT levels in the different phases when the test groups were compared with the control. However, ALP shows no statistically significant increase in all the groups throughout the experiment. The results of this study suggest that potash-tobacco dust (local tobacco snuff) is toxic to the liver and the observed changes were dose and duration dependent.


Keywords: tobacco, potash, liver function, liver enzymes.

__________________________________________________________________

INTRODUCTION

For years man has used drugs for recreational purposes as long as history itself. Arabic traders smoked opium in the 3rd century BC, and the Aztecs enjoyed the effects of hallucinogenic mushrooms at a similar time. In the last 30 years, the number of people using recreational drugs and other addictives appears to have increased (Strang, 1995). By 1997, 25% of the population is reported using illicit drugs and other addictives at some point in their lives (Crowe et al., 2000). Example of some of these recreational drugs includes heroin, cocaine, marijuana, cigarette, and tobacco snuff which are sniffed, smoked or even eaten with numerous health consequences. But of interest in this study is tobacco snuff (tobacco dust and potash).

Tobacco botanically known as Nicotiana tabacum is a perennial herbaceous plant and it is the most commonly grown of all plants in the Nicotiana genus. Its leaves are commercially grown in many countries and it grows to heights between 1 to 2 metre to be processed into tobacco products (Ren and Timko, 2001). Tobacco is known and used throughout all quarters of the globe in two major forms: the smoked and the smokeless.

Smokeless tobacco comes in two different forms, which are ‘Tobacco snuff’ and ‘Chewing tobacco’ (Aduema et al., 2012). Tobacco snuff is the powdered form blended with potash as the main additive in Nigeria (Ureme et al., 2007) and has been recommended as a substitution for nicotine in cigarette since it is devoid of hazardous elements such as tar and carbon monoxide (Russel et al, 1980). For this reason, many people believe that using smokeless tobacco is safer than smoking it. This however, is not true because smokeless tobacco can induce addiction to nicotine and leukoplakia (Dempsey, 2001).


Tobacco (smoked or smokeless) contains nicotine and other phytochemical constituents such as potent tobacco-specific carcinogen 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone), 4-methyl-nitrosamino)-4-(3-pyridyl)-butanal (NNA), and N-nitrosonornicotine, heavy metals (Cadmium (Cd), mercury (Hg) etc) and 23 polycyclic aromatic hydrocarbons which has been implicated with tobacco associated cancers and diseases (Hecht et al., 1978; Hoffmann and Hecht, 1985; Hecht and Hoffmann, 1988; Chiba and Masironi, 1992; Hecht et al., 2007; Addo et al., 2008; Stepanov et al., 2010 and Addo et al., 2011).

Considering the report by Fernandez-checa and Kaplowitz, (2005) that every drug is associated with hepatotoxicity almost certainly due to its ability to generate free radicals and to cause disturbance in hepatocyte biochemistry, this study is designed to investigate the effect of oral tobacco dust (tobacco snuff) on liver enzymes in Wistar rats.

MATERIALS AND METHODS

Experimental Animals: Forty two adult Wistar rats of comparable sizes and weighing (150-300g) was purchased from the animal farm of Anthonio Research Center, Ekpoma, Edo state, Nigeria. They were transferred to the experimental site where they were allowed two weeks of acclimatization and were kept in a wooden wire mesh cages.

Substance of study: Dry leaves of tobacco and potash were purchased from Ogbete main market, Enugu state. The tobacco leaves were authenticated by a botanist in the Department of Botany Ambrose Alli University, Ekpoma, Edo state, Nigeria.

Substance preparation: The tobacco leaves and potash were blended into powder using a mortar and iron pestle and were stored prior to the study. The blended tobacco leaves with potash were weighed using an electronic balance (Denver Company, USA, 200398. IREV. CXP-3000) to obtain the various doses. For the purpose of this study, feed pellets were prepared as described by Nwaopara et al., (2011).

Animal grouping: The experiment involved four stages: stage 1 which lasted for a period of 2 weeks, stage 2 which lasted for a period of 4weeks, stage 3 which lasted for a period of 6weeks and stage 4 which lasted for a period of 8weeks. They 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 of 2, 4, 6 and 8 weeks respectively. The rats were fed with varying doses of tobacco dust mixed with potash. At the end of each 2, 4, 6 and 8 weeks respectively, the animals were sacrificed for tissue and blood sample collection.

Study duration: The preliminary studies, animal acclimatization, substance procurement (Tobacco leaves and potash), actual animal experiment and evaluation of results, lasted from September, 2012 to February, 2013. However, the actual administration of oral tobacco dust and potash to the test animals lasted for 8 weeks (2weeks, 4weeks, 6weeks and 8 weeks).

Substance administration: In phase 1 (2 weeks), group A (control) received 100g of feed and distilled water only whereas test group B, C and D received; 97.6g of feed, 2.0g of tobacco dust and 0.4g of potash; 95.2g of feed, 4.0g of tobacco dust and 0.8g of potash; and 92.8g of feed, 6.0g of tobacco dust and 1.2g of potash respectively. Each test group received distilled water given ad libitum.

In phase 2 (4 weeks), 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.

In phase 3 (6 weeks), 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.

In phase 4 (8 weeks), 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.

The concentrations of tobacco used in this study were deduced from the work of Bagchi et al., (1994) while that of potash was deduced from Ugbor et al. (2013).

Sample collection and sample analysis: At the end of each stage the rats were sacrificed under chloroform anaesthesia. Blood samples were obtained by cardiac puncture and placed in lithium heparin and EDTA containers. The EDTA container is specific for Gamma-glutamyl transferase (GGT) analysis according to Szasz, (1969) as reported by Randox. The plasma samples obtained were stored at -70o C before analysis.

Data analysis: All the data collected were then subjected to statistical analysis using SPSS (version 18). The test groups’ values were compared with the control using student’s t-test and ANOVA (LSD) at 95% level of confidence.

RESULTS

Table 1 shows the effect of tobacco snuff consumption on aspartate amino transferase (AST) activity. The result showed that AST activity at 2 weeks was not significantly different (P>0.05) when compared with the control, but a dose/duration dependent significant increase (P<0.05) was observed at 4weeks, 6weeks and 8weeks respectively.

Table 2 shows the effect of tobacco snuff consumption on alanine amino transferase (ALT) activity. At the end of the first 2 weeks, ALT showed a statistically significant increase (P<0.05) in group C when compared with the control and those of the other groups. Meanwhile, ALT values significantly increased (P<0.05) at 4weeks, 6weeks and 8weeks respectively, but the observed significant increase of ALT values (P<0.05) at 6weeks and 8weeks respectively, were dosage/duration dependent.


Table 3 shows the effect of tobacco snuff consumption on alkaline phosphatase (ALP) activity. At 2 weeks and 4 weeks respectively, ALT values showed no significant increase (P> 0.05) when compared with the control. Similar observation was made at the end of 6 weeks and 8weeks respectively.

Table 1: The effect of tobacco snuff on Aspartate amino transferase (AST) activity in rats


		PARAMETERS

		Control Group A

		Test groups



		

		

		B

		C

		D



		AST(U/L)


 

		2weeks


4weeks

		187.07±15.24a

187.07±15.24a

		184.63±32.34a        


266.47±19.04b       

		210.46±4.53 a          


267.17±51.94b            

		195.74±40.78a        


270.14±38.74b                                                                



		

		6weeks


8weeks

		187.07±15.24a     


187.07±15.24a     

		263.51±63.03b         


267.17±24.79b      

		272.93±16.09b       


266.64±19.76b        

		269.96±12.31b                                                                                          


284.80±35.53b                                                                                  





Table 2: The effect of tobacco snuff on Alanine amino transferase (ALT) activity in rats


		PARAMETERS

		Control Group A

		Test groups



		

		

		B

		C

		D



		ALT(U/L)

		2weeks


4weeks

		57.28±10.07 a         


57.28±10.07a            

		51.48±12.48 a         


102.41±14.44b

		95.31±20.86b            


84.99±13.43 b               

		70.69±15.77 a  


97.88±26.29 b                                   



		

		6weeks


8weeks

		57.28±10.07a       


57.28±10.07 a       

		103.10±20.02b        


110.54±10.73b        

		107.53±15.54b       


132.63±1.73 b        

		109.69±24.63b                                               


120.41±17.41b                                         





Table 4 shows the effect of tobacco snuff consumption on gamma-glutamyl transferase (GGT) activity. At 2 weeks, GGT activity showed a statistically significant increase (P<0.05) in test group D unlike in the other test groups where no statistically significant increase (P> 0.05) was observed. Similarly, at 4weeks, GGT showed a statistically significant increase (P<0.05) in test group C only. Also, at 6 weeks, GGT values significantly increased in test group B only, but at 8-weeks, GGT showed a statistically significant increase (P<0.05) in all the test groups when compared with the control.


Table 3: The effect of tobacco snuff on Alkaline phosphatase (ALP) activity in rats


		PARAMETERS

		Control Group A

		Test groups



		

		

		B

		C

		D



		ALP(U/L)

		2weeks


4weeks

		19.32±10.20 a        


19.32±10.20 a       

		32.14±25.80 a         


 18.39±7.29 a           

		27.29±13.31a            


 31.73±18.97 a             

		21.76±5.41 a                         


18.40±11.31 a                                                 



		

		6weeks


8weeks

		19.32±10.20 a         


19.32±10.20 a        

		8.59±5.07 a           


23.12±13.45 a         

		15.03±16.49 a            


10.35±2.93 a            

		40.48±53.38 a                                                                   


14.26±5.85a                                                                       





Table 4: The effect of tobacco snuff on Gamma-glutamyl transferase (GGT) activity in rats

		PARAMETERS

		Control Group A

		Test groups



		

		

		B

		C

		D



		GGT(U/L)

		2weeks 


4weeks

		2.41±0.76 a              


2.41±0.76 a            

		5.79±1.16 a             


17.62±20.34 a         

		5.46±0.62 a               


43.03±37.73b        

		9.45±4.92b                       


20.84±21.61 a                                    



		

		6weeks


8weeks

		2.41±0.76 a           


2.41±0.76 a             

		28.07±25.77 b             


34.51±6.44 b           

		6.94±1.16 a             


  8.32±0.24 b              

		  4.39±0.15 a                                      


  27.02±2.18 b                                





Mean ± SD with different superscript in the same column are significantly different (P<0.05). Aspartate amino transferase (AST), Alanine amino transferase (ALT), Alkaline phosphatase (ALP) and Gamma-glutamyl transferase (GGT) activity

DISCUSSION

Despite the fact that several scientific literatures have speculated the medical uses of, Nicotiana tabacum others have also questioned its medicinal uses. Based on this, Tuner et al., (1985), stated that snuff has become quite a popular medication for long grief pain and aches. In the present study, the liver profile of wistar rats fed with tobacco dust was assessed and it was observed that the treatment with tobacco dust induced significant changes in the plasma levels of the liver parameters such as ALT, AST, and GGT in the study.


The observed statistically significant increase in ALT and AST agrees with the works of Bagchi et al (1995), Pramod et al., (2010), and Adekomi et al., (2011) who reported that smokeless tobacco induces inflammation of the liver hepatocytes and blockage of liver sinusoids and this may due to its phytochemical constituents which may induce leakage of these enzymes into the blood. The elevated levels of these enzymes (ALT and AST) are due to the fact that they are present in the hepatocytes (liver parenchymal cells) and injury (inflammation) to these cells results in the plasma elevation of these enzymes due to leakage into the blood (Schmidt, 1993).


Also the observed statistically significant increase in plasma ALT and AST levels at early stage (2week and 4weeks) of the study is attributed to the fact that they rise dramatically in acute liver damage such as in paracetamol (acetaminophen) overdose (Schmidt, 1993) and are seen as the first markers of liver damage. Although elevated plasma AST level does not confirm directly liver damage due to its presence in red blood cells, cardiac and skeletal muscle, its plasma levels is based on ALT level which is a more specific indicator of liver inflammation than AST (Kondo et al., 1984 and Amna et al., 2011) and the ratio of AST to ALT is sometimes useful in differentiating between causes of liver damage (Nyblom et al., 2004 and Nyblom et al., 2006). The above statements agree with the result of this work that presented elevated levels of ALT and AST in a dose and duration dependent fashion.


However, the presence of aminotransferases (ALT and AST) indicates increase in serum activity, which generally indicates that enzymes are leaking from the cytoplasm and mitochrondria as a result of tissue damage (Kuramitsu et al., 1985). The tissue damage may be due to the production of reactive oxygen species (oxygen free radicals) which was probably induced by smokeless tobacco and this agrees with the work of Bagchi et al., (1995) and Bagchi et al., (1996) who reported that oral cells, peritoneal macrophages, and hepatic mitochondria and microsomes, produce reactive oxygen species (oxygen free radicals) following in vitro incubation with an aqueous extract of smokeless tobacco may causes most of the cellular degeneration in vivo. Therefore the observed plasma increase of aminotransferases (ALT and AST) seen in the present study suggests tissue damage.


Furthermore, Hoffmann et al., (1977) discovered that serum ALP activity had an important role in characterizing bone and hepatic disorders, when obstruction of the duct system occurs at any level. Hepatic fibrosis also induces increased in serum activity of hepatic ALP, but the more common occurrence is its increase in association with hepatic lipidosis and severe starvation. Therefore the continues non-statistically significant increase on plasma ALP level in all the groups rules out the possibility of bone disease since liver and bone are the two main sources of ALP, although there were increase in ALP level at some stages when the test groups were compared with the control but are not statistically significant and this potentiates possible biliary duct problems.


Of greater interest is the fact that GGT, a more specific and sensitive diagnostic marker for liver problems, presented statistically significant increase throughout the experiment at different stages. Elevated plasma GGT activity can be found in diseases of the liver and is similar to alkaline phosphatase (ALP) in detecting disease of the biliary tract (Betro et al., 1997). Also GGT is elevated by large quantities of alcohol ingestion and isolated elevation or disproportionate elevation compared to other liver enzymes (such as ALP or ALT) may indicate alcohol abuse or alcoholic liver disease (Kaplan et al., 1995). This may be due to the fact that alcohol increases GGT production by inducing hepatic microsomal release, or may cause the leakage of GGT from hepatocytes (Kaplan et al., 1995).


In view of this, tobacco dust may induce increase plasma GGT level by acting through the same mechanism with alcohol by producing reactive oxygen species which induces hepatic mitochondria and microsomes cellular degeneration because of subtle membrane changes that is sufficient to allow passage of intracellular enzymes to the extracellular space according to the report of Bagchi et al., (1996) and Teitz, (2001). Indeed, the high-fold statistically significant increase of plasma GGT indicates the alcoholic like effect of tobacco dust consumption and these are in line with the report of Teitz, (2001) which states that GGT was found to be threefold higher than normal in individuals with alcoholic hepatitis and biliary obstruction.


It is worthy to note that, alcohol may cause swelling and inflammation (hepatities) in the liver and can also subsequently lead to scarring and then cirrhosis of the liver which is the final phase of the alcoholic liver disease (O’Shea et al., 2010). This agrees with the work of Rajani et al., (2011) which stated that histopathological studies on the effect smokeless tobacco (tobacco snuff) to the livers revealed cirrhosis of the liver. Worman et al., (2002) stated that GGT are markedly increased and serves as a marker of alcohol liver disease and Berk and Korenblat, (2007) also stated that liver cirrhosis is a risk factor for elevated level of plasma GGT. Thus, elevated level of plasma GGT in the present study potentiates the possibility of tobacco liver disease and liver cirrhosis since tobacco snuff consumption is a chronic habit like alcohol. Also according to Berk and Korenblat, (2007) the use of hepatotoxic drugs induce elevated plasma GGT level and so, tobacco dust as drug may cause hepatotoxicity due to the elevated levels of GGT.


The elevated level of GGT may also be potentiate the possibility of lever cancer as tobacco has be identified to posses carcinogenic components (Mitchell et al., 1999; Garg et al., 2010). Although, Tuner et al., (1985), stated that tobacco snuff has become quite popular medication for long grief pain and aches. Teitz, (1987) stated that high levels of GGT are seen in patients with primary or secondary liver cancer and Berk and Korenblat, (2007) also reported that liver necrosis and liver tumor are risk factors for elevated GGT. In view of this, the elevated levels of plasma GGT level which was significant in the present study and some increased levels at some stages of the study that were not statistically significant may be potentiating the possibility of liver cancer. This may be as a result of potential carcinogenic component of smokeless tobacco and agrees with the work of Mitchell et al., (1999) which states that the carcinogens in smokeless tobacco includes polonium-210, N-nitrosamines (including tobacco-specific nitrosamines), volatile aldehydes and polycyclic aromatic hydrocarbons that are linked to increased risks of oral, cervical, prostatic and pancreatic cancers. Also Boffetta et al., (2008) stated that smokeless tobacco contains nitrosamines, such as 4-(methylnitrosamino)-1-(3-pyridyl)-1-butane (NNK) and N′-nitrosonornicotine (NNN) in relatively high concentrations. In fact, every gram of smokeless tobacco contains approximately 1 to 5 μg of tobacco-specific nitrosamines such as NNN and NNK an established carcinogens as reported by Boffetta et al., (2008). Also Garg et al., (2010) and Addo et al., 2008 reported that tobacco snuff has been attributed to be carcinogenic as a result of heavy metals.


Finally, the effect of tobacco dust (tobacco snuff) on the liver cannot be complete without its major addictive – potash (natron) which has been reported by Oyeleke, (1988) to cause severe growth retardation, skin changes and diarrhoea. Also Soladoye and Oyeleke, (1989) has shown that moderate intake of natron had adverse effects on growth rate and blood indices in rats even when diarrhoea was absent as earlier reported by Oyeleke, (1988). Hence, the liver which produces the essential proteins for growth and the enzymes that catalysed these processes are likely affected by natron and this leads to alteration in amino acid synthesis which likely induces an increased level of plasma aminotransferases (AST and ALT). Therefore, the results on the present study suggest that tobacco snuff may likely cause several liver diseases since its consumption is a chronic habit
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