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ABSTRACT

Genotoxic potentials of three commonly used medicinal plants (Cola nitida, Ocimum
gratissimum and Monodora myristica) were assessed on D. melanogaster. Eight generations
of D. melanogaster were cultured on over-ripe banana paste with inclusion levels of 0, 2, 4,
6, 8 and 10% (w/w) of the medicinal plants. Mutation rates both on the wing structure and
body colouration were dose-dependent and generation-specific; as increase in the dose of

treatment, increases the mutation rates as well as the higher the generations. The degree of
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caution.

effects on these structures was also plant-specific, with followed the trend; C. nitida > O.
gratissimum > M. myristica. The result revealed that the medicinal plants have genotoxic
potentials with C. nitida having the greatest effects; hence they should be consumed with

Morphological aberrations,
Spices.

Introduction

Some medicinal plants have been studied for their anti-
mutagenic activities because of their secondary metabolites. ** **
7 Anti-genotoxic agents have also been identified in fresh fruits,
vegetables, coffee and tea. - ¢ Despite the views of these reports,
there are other reports pointing to the fact that some of these
medicinal plants have toxic and mutagenic properties because of
the phytochemical constituents inherent in them. Induced
mutation is usually caused by radiation, chemicals, including
phytochemicals, errors that occur during meiosis or DNA
replication or organism’s cellular processes in case of hyper-
mutation. >4

D. melanogaster has relatively simple anatomy and
genetically similar to mammals, hence its use as a good model to
assess the effects of mutations, gene transmission, evolutionary
changes in population and chromosomal aberration. ** ** It is
noteworthy to report that D. melanogaster has also been used as
a genetic model for several human diseases and to study
mechanisms underlying aging and oxidative stress, immunity,
diabetes and cancer as well as drug abuse. %°

Kola nut (Cola nitida), Scent leaf (Ocimum gratissimum)
and African nutmeg (Monodora myristica) contain various
bioactive compounds, which though therapeutic could be
mutagenic or anti-mutagenic. For instance, kola nut contains
xanthine stimulants like caffeine, theobromine and theophylline.
21 1t is a central nervous system stimulant and has been shown
to mediate some physiological effects that are similar to the
actions of refined caffeine.> ’ It stimulates the cardiac muscle,
increase urinary output and relaxation of smooth muscles. ** On
the other hand, scent leaf (O. gratissimum) has been reported to
possess pharmacological properties such as anti-oxidant, %
chemotherapeutic, ° anti-diarrhoeal, * anti-contraceptive, *°
insecticidal ** and anti-helminthes. ** * M. myristica contains
myristicin among other bioactive compounds. It has been
reported to possess anti-diarroheal,'® anti-microbial activities,”
reducing effect of cardiac contractions in hypertensive animal. %

Tele:
E-mail addresses: uty_rems@yahoo.com
© 2013 Elixir All rights reserved

© 2013 Elixir All rights reserved.

This study is therefore focused on assessing the genotoxic
potentials of these commonly used medicinal plants on D.
melanogaster.

Materials And Methods

Preparation of culture media: Fresh kola nuts, leaves of scent
leaf and African nutmeg were obtained from the Watt market,
Calabar, Nigeria and authenticated by Dr. Samuel Udoh, a plant
taxonomist. They were washed, finely chopped; oven dried at
37-38°C and pulverized using electric blender. The powdered
samples were mixed with mashed over-ripe bananas at 2, 4, 6, 8
and 10% (w/w), respectively to give the culture media while the
0% inclusion served as the control (Table 1).

Table 1: Protocol for preparation of culture media

Inclusion Weight of plant | Weight of banana | Weight of
(%) sample (g) paste (g) medium (g)

0 0.0 20.0 20.0

2 0.4 19.6 20.0

4 0.8 19.2 20.0

6 1.2 18.8 20.0

8 1.6 18.4 20.0

10 2.0 18.0 20.0

Experimental procedure: D. melanogaster (fruit fly) were
trapped in clean, labeled large glass jars containing the culture
media of the individual plant samples. As the flies came to feed
on the culture media, the jars were covered with fine net
materials and fasten with tight rubber bands to prevent their
escape. The trapped flies constitute the parental generation (P)
and were allowed to feed, interbreed and lay eggs.

Eight to nine days after stocking, the eggs hatch to give rise
to the next generation. These emerging flies were transferred to
fresh culture media according to the different concentration of
plant samples. The transferred flies constitute the first mutant
generation (M,) for the study. This procedure was repeated to
obtain the successive mutant generation, M, to M; At every
generation, adult flies were removed from the jars after 4 days,
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anaesthetized with dimethyl ether and examine under light
microscope.

Data collection and analysis: Morphological aberrations were
observed on the wing structure and body colouration while the
rates of mutation on the wing structure, body colouration and
total mutation were computed and subjected to analysis of
variance (ANOVA) using Predictive Analytics Software
(PASW), version 18.0.

Results

Various morphological aberrations were observed on the
wing structures (Type | aberrations) and on body colouration
(Type 11 aberrations) of D. melanogaster after treating with the
three medicinal plants. However, the degree of effects on these
structures was plant-specific. Generally, the common type |
aberrations observed were curved, apterous, curly and miniature
wings while type Il aberrations were only ebony and yellow
body colours.

Mutation rates both on the wing structure and body
colouration were dose-dependent and generation-specific as
increase in the dose of treatment, increases the mutation rates as
well as the higher the generations, the higher the rate of
mutation, the medicinal plant notwithstanding (Figs. 1-6). The
results revealed that the degree of effects on these structures
followed the trend; Cola nitida > O. gratissimum > M. myristica.

Figure 7 shows the percentages of the various aberrations
on the wing structure of D. melanogaster after exposing them to
the three herbal plants. It was observed that K. nitida induced
more of the curly abnormality (12.25%) of the wing while O.
gratissimum caused more the miniature wings (3.18%). When
exposed to M. myristica, apterous wings were observed more
(0.93%).

Disscussion

The pharmacological and therapeutic efficacy of any
medicinal plant is hinged on the bioactive constituents inherent
in it. Undoubtedly, these pharmacological/therapeutic effects
have been harnessed positively for the production of drugs or
directly in ailment treatment. This notwithstanding, it has been
reported that if these plants are not taken with caution they
might elicit adverse effects on the same system that they were
meant to heal. ** %

Drosophila melanogaster being a model animal to ascertain
mutagenicity of substances such as medicinal plants, the results
show that the three medicinal plants caused varying degree of
effects on the structure of wing and body colouration with C.
nitida having more mutagenic effect when compared with O.
gratissimum and M. myristica. According to Odebunmi et al. %
C. nitida contains caffeine, theobromine and theophylline, which
mediate some physiological effects in the system of the recipient
organism. ® ” These methylxanthines might possess both positive
and negative health effects. *> ?" It is important to understand
that though medicinal plants may produce the same bioactive
compounds, the likelihood for these bioactive compounds
having the same variants may be doubtful. This may also has
contributed to the varying degree of effects reported in the
present study. Nevertheless, both types of aberrations observed
in the fruit flies may have been caused by the singly or
synergistic interaction of bioactive compounds in the plants.

Though conflicts in opinion exist concerning the genotoxic
and mutagenic effects of caffeine in biological system, * it is
opined that it interacts chemically with rapidly replicating DNA
in growing cells. It is possible that the observed results could be
explained by this interaction. Expectedly, the observed increase

Ekaluo, U.B et al./ Elixir Appl. Botany 58 (2013) 14846-14849

in the mutation rate both as per concentration and generation
might be partly due to the bioactive components of the plants
that may have been organ-specific and partly as a result of the
mutant flies in M; generation reproducing and transferring
mutant genes to the next generation, the sterility phenomenon of
mutant flies notwithstanding. It is also very likely that these
extracts may have distorted the chromosome arm bearing the
loci for these genes, which may have been transferred from
generation to generation

Though it had submitted that D. melanogaster has simple
anatomy and remarkable molecular similarity with mammals,
implying that any substance that affects them should also affect
mammals. This assumption might not be totally correct.
Conclusion

Implicitly, though the results revealed that medicine plants
could be mutagenic. It thus suggest that out of the C. nitida, O.
gratissimum and M. myristica, C. nitida should be consumed
with caution while not under-estimating the genotoxic potentials
of others.
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Fig. 1: Mutation rate in wing structure of D. melanogaster
after treating with C. nitida
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Fig. 2: Mutation rate in wing structure of D. melanogaster
after treating with O. gratissimum
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Fig. 3: Mutation rate in wing structure of D. melanogaster
after treating with M. myristica
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Fig. 4: Mutation rate in body colouration of D. melanogaster
after treating with C. nitida
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Fig. 5: Mutation rate in body colouration of D. melanogaster
after treating with O. gratissimum
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Fig. 6: Mutation rate in body colouration of D. melanogaster
after treating with M. myristica
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Fig. 7: Effect of medicinal plants on the mutation rate of
type 1 aberration

References
1. Alekperov, U.K. (2002). Plant antimutagens and their
mixtures in inhibition of genotoxic  effects of xenobiotics and
aging processes. Eur. J. Cancer Prev., 11: 8 - 11.
2. Aminetzach, Y.T,Macpherson J.M,Petrov D .A.(2005).
”perticide Resistance via transportation mediated adaptive Gene
truncation in Drosophilia”. Science, 309 (5735):764-7.
3.Betram, J. (2000). “The Molecular Biology of Cancer”,
Molecular Aspect of Medicine, 21(6):167-223.
4.Burrus, V. and Waldor, M. (2004).shaping bacterial. Genomes
with  integrative and conjugative elements. Research
microbiology, 155 (5):376-386.
5.Chimanga, K., Kambu, L., Tona, S and Apers, T. (2002).
Correlation between chemical composition and antibacterial
activity of essential oils of some aromatic medicinal plants
growing in democratic republic of Congo. Journal of
Ethnopharmacology, 79:213-220.
6. Corrillo, J A. and Bennitez, J. (2000). Clinically significant
pharmacokinetic interactions between dietary caffeine and
medication. Clinical Pharmacokinetics 39(12): 127- 153.
7.Dash, S.S and Gummadi, S. N (2008). Inhibitory effect of
caffeine on growth of various bacterial strains. Research Journal
of Microbiology, 3:457-465.
8.De Flora, S. (1998). Mechanisms of inhibitors of mutagenesis
and carcinogenesis. Mutat. Res., 402: 151 - 158.



14849

9.Dubey, N. K., T. N.Tiwari D. Mandin, H.Andriamboadonjy J.
P. and Chaumont, 2000. Antifungal properties of Ocimum
gratisimum essential oil (ethyl cinnamate
chemotype).Fitoterapia, 7:567-569.

10. El Hamss, R., Idaomar, M., Alonso-Moraga, A. and Mufioz-
Serrano, A. (2003). Antimutagenic properties of bell and black
pepper. Food Chem. Toxicol., 41: 41 - 47.

11. Eze, S.C., J.E.Asiegbu, B. N. Mbah, G.C Orkwor and
R.Asiedu (2006). The effects of four agrobotanical extracts and
three types of bags on the control of insect pests and moulds of
stored yam chips. Agro-science, 5:8-12.

12. Ezenwali, M. O. Njoku, O. U. & Okoli, C. O. (2009).
Studies on the anti-diarrhoeal properties of seed extract of
Monodora myristica. International Journal of Applied Research
in Natural Products, 2 (4): 20-26.

13. Fakae, B.B., A.M. Campbell, J. Barrett, I. M. Scott, P.H
Teesdale- spittle, E.liebau and P.M Brophy, 2000. Inhibition of
glutathiones-transferases (GSTs) from parasitic nematodes by
extracts from traditional Nigerian Medicinal plants.
Phytotherapy Research, 1148:630-634.

14. Fred, W. M and Ulrike, H. (2003). Invertegrates models of
drug abuse. Wiley Periodical Inc.: New York.

15. Greer, F., Hudson, R., Ross, R., and Graham, T. (2001).
Caffeine ingestion decrease glucose disposal during a
hyperinsulinemic-euglycemic clamp in sedentary humans.
Diabetes, 50, 2349-2354.

16. Hartwell, L., L. Goldberg, M. Reynolds, and A. Silver
(2000).  Genetics from Genes to Genomes (1% Edition).
McGraw Hills Companies IAC, USA.

17. ldaomar, M., El Hamss, R., Bakkali, F., Mezzoug, N., Zhiri,
A., Baudoux, D., Mufioz-Serrano, A., Liemans, V. and Alonso-
Moraga, A. (2002). Genotoxicity and antigenotoxicity of some
essential oils using wing spot test of Drosophila melanogaster.
Mutat. Res., 513: 61 - 68.

18. lkpeme, E. V., A. I. Nta, U. B. Ekaluo and O. Udensi
(2012a). Phytochemical Screening and Haematological
Evaluation of Parkia biglobossa and Gongronema latifolium. J.
Basic. Appl. Sci. Res., 2(3): 2599-2606.

19. lkpeme, E. V., O. Udensi, U. B. Ekaluo and E. A. Uyoh
(2012b). Ethnobotanical relevance of spice plants [Parkia
biglobossa and Gongronema latifolium]:  Indices for

Ekaluo, U.B et al./ Elixir Appl. Botany 58 (2013) 14846-14849

conservation and domestication. J. Basic. Appl. Sci. Res., 2(3):
3094-3102.

20. Koudou, J., Etou, A. Abena, A., and Gheassor, M, (2007.
Chemical composition and bypotensive effects of essential oil of
Monodora myristica. Journal of Biological Science, 7: 937-942.
21. Odebunmi, E. O., Oluwaniyi, O. O., Awolola, G. V. and
Adedeji, D. O. (2009). Proximate and nutritional composition of
Kola nut (Cola nitida), bitter cola (Garcinia cola) and Aliigator
pepper (Afromonmum melegueta). African Journal of
Biotechnology 8(2): 308-310.

22. Odukoya, O. A., O. O. llori, M.O Sofidiya, O. a. Aniunoh,
B. M. Lawal and I. O. Tade, 2005. Antioxidant activity of
Nigerian dietary spices. Environmental Agricultural Food
Chemical, 4:1086-1093.

23. Offiah, V.N and U.A Chikwendu, 1999.Anti-diarrhoeal
effects of ocimum gratisimum leaf extract in experimental
animals.J. Ethnopharmacology., 68: 327-330.

24, Pessoa, L .M. S. M. Morais, C. M. L. Bevilaqua and
J.H.S.Luciano (2002). Antihelmintic activity of essential oil of
Ocimum gratisimum linn.and engenol against Haemonchus
controtus. Vetinary Parasitology, 9-59-63.

25. Rabelo, M.,E.P.Souza, P.M. G.Soares, A.V.Miranda, F.J.A.
Matos and D.N.Criddle, 2003.Antinociceptive properties of the
essential oil of Ocimum gratisimum L. (labiates) in mice.
Medical Biological Research, 36:521-524.

26. Reiter, L. T., Potocki, L. S., Chien, H. and Bier, E. (2001).
A systematic analysis of human disease associated gene
sequences in Drosophila melanogaster. Genome Research,
11(6): 1114-1125.

27. Rios, L.Y., Gonthier, M.P., Remesy, C., Mila, I., Lapierre,
C., Lazarus, S.A., Williamson, G., Scalbert, A. (2003).
Chocolate intake increases urinary excretion of polyphenol-
derived phenolic acids in healthy human subjects. Am. J. Clin.
Nutr. 77, 912-918.

28. Utulu, S. and Bakare, A.A. (2010). DNA damage induced in
germ and bone marrow cells of mice by caffeine. Research
Journal of Biological Sciences, 5: 536-541.

29. Yukawa, G., Mune, S., Otani, M., Tone, H., Liang, X-M.
and Iwahashi, H. (2004). Effects of coffee consumption on
oxidative susceptibility of low-density lipoproteins and serum
lipid levels in humans. Biochemical, 69: 70-74.



