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Abstract

The research was piloted to establish the hepatotoxic potentials of the leaf extract of Vitex
dodiana on liver enzymes of apparently healthy albino rats. A total of sixteen (16) albino rats were
clustered into four (4) groups of four (4) rats each designated as group A — D, Group A served as
control while groups B, C and D were treated with 200 mg/kg, 300 mg/kg, and 400 mg/kg
aqueous leaves of extract of Vitex dodiana respectively for a period of two weeks. The liver enzymes
were determined using spectrophotometric methods. The activity of AST was slightly decreased to
6.5+0.20 in the rats treated with 200 mg/kg body weight of the extract and slightly decreased to
5.2+0.12 and 5.0+0.33 in the rats treated with 300 and 400 mg/kg body weight of the extracts
respectively when compared with untreated group (5.6+0.15) with no significant (P > 0.05)
differences. The activity of ALT was slightly decreased to 2.5+0.11 in the rats treated with
3oomg/kg body weight of the extracts and slightly increased to 2.64+0.17 and decreased to
2.440.04 in the rats treated with 200 and 400 mg/kg body weight of the extracts respectively when
compared with untreated group (2.8+0.31) with no significant (P > 0.05) difference. The result of
ALP also showed no significant (P < 0.05) difference of serum ALP activity, though it was observed
in the rats treated with 400 mg/kg body weight of the extracts the serum concentration decreased
t0 100.06+0.66, and 102.44+2.34 at 300 mg/kg body weight and 104.56+1.20 at 200 mg/kg body
weight of the extracts, but no significant (P > 0.05) difference was observed when compared with
untreated group (106.26+8.51). The results revealed no significant (P < 0.05) decrease in the
activity of serum liver enzymes of the rats treated with the three different doses of Vitex dodiana
extract when compared with control rats. In conclusion, acute oral administration of ageous extract
of Vitex dodiana was found to be relatively safe.
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1. Introduction

Vitex doniana belongs to the family of verbenaceae. It is widely distributed in the Northern
parts of Nigeria (Tadzabia et al., 2013; Jima, Megersa, 2018). It is called Dinya in the native Hausa
language of the North. It is a medium-sized deciduous tree, 8-18 m high, with a heavy rounded
crown and a clear bole up to 5 m. It has a rough bark, pale brown or greyish-white, rather smooth
with narrow vertical fissures. The leaves are opposite, glabrous, 14-34 cm long, usually with
5 leaflets on stalks (Bello et al., 2018). It is dark green above and pale greyish-green below.
The flower petals are white except on the largest lobe, which is purple. The flowers are small, blue
or violet, 3-12 cm in diameter (Bello et al., 2018; Oyeyemi et al., 2018). The fruits are oblong, about
3 cm long. They are green when young and purplish black when ripe (Oyeyemi et al., 2018).

The plant has been used in the management of many diseases by traditionalists. Some of
these ailments include, diabetes, cancer, hypertension, gastrointestinal disorders, rheumatism,
jaundice, leprosy and many more (Ozkaya et al., 2013; Ibisi et al., 2017).

Plant leaves are generally eaten as vegetables or salad in many African countries. They are
eaten as a part of staple food daily in many areas and are quite rich in nutrients (Beyene et al.,
2016; Olufunmilayo, 2017).

Though many studies have been conducted on the medicinal uses of the plant, little have
been reported on its toxicological effects (Billah, Kabir, 2015).

This study was designed to investigate the toxicological effects of Vitex dodiana with the
intention of providing valuable data which may lead to the development of alternative drugs and
therapeutic strategies with little or no side effects.

2. Materials and methods

Plant Materials

The fresh leaf of Vitex dodiana was purchased from Muda Lawal market in Bauchi State,
Nigeria and was taken to the Biological Science Department, Abubakar Tafawa Balewa University
Bauchi.

Preparation of the Extract

The leaves were sorted out separately to obtain only fresh leaves and washed with distilled
water without squeezing to remove debris and dust particles. They were air-dried and ground into
coarse powder using pestle and mortar and sieved to fine powder. 150 g of the fine powder was
extracted or cold macerated into gooml of distilled water for 24 hours and the macerated mixture
was then filtered through muslin cloth. It was then filtered to obtain the Vitex dodiana and mixture
aqueous extract through filter paper. The filtrate was concentrated in an electric oven at 50°C until
a semisolid residue dark solid extract was obtained.

Experimental Animals

Sixteen (16) white albino rats weighing between 80-100 g were purchased from National
Veterinary Research Institute (NVRI) Vom, Plateau state. The animals were placed in cages and fed
appropriately at the biological science department, Abubakar Tafawa Balewa University Bauchi.

Experimental Design

At the end of the seven days’ acclimatization period, the animals were randomly assigned into
four different groups of four rats each, designated as groups of A — D. Group A received water and
feed only and serves as control, group B were administered orally with 200 mg/kg, group C were
administered orally with 300 mg/kg and group D were administered orally with 400mg/kg doses
of the extract for the period of fourteen days. On the 15th day all the rats were sacrificed and blood
samples collected.

Administration of the Extract

Administration of the extract was done via oral route with the aid of oral cannula and syringe.
Animals received their doses once per day for the period of two weeks. They were observed daily for
clinical signs of toxicity or pharmacological signs, throughout the period of study.

Collection of Blood

At the end of the two weeks of extract administration, the albino rats were slaughtered to
obtain blood from the jugular vein. The collected blood samples from each rat were allowed to clot
and then centrifuged at 3000 rpm for 10 minutes. Serum was obtained for the assay of Aspartate
aminotransferase (AST), Alanine aminotransferase (ALT), and Alkaline phosphatase (ALP).

Blood Analysis
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Hepatic analysis of the serum enzymes for ALT and AST was done by the method of Reitman
and Frankel (1957), ALP was assayed according to the method of Rec (1972).

Estimation of Parameters

Aspartate Aminotransferase (AST) assayed using the Colorimetric method of Reitman and
Frankel, 1957.

Alanine Aminotransferase (ALT) assayed by Colorimetric method of Reitman and Frankel,

1957.
ALKALINE PHOSPHATASE (ALP) assayed by method of Rec, 1972.

3. Results and discussion
From the results it appears that the extract had no significant effect (P < 0.05) on the activity
of the liver enzymes assayed at all the doses when compared with control rats.

Table 1. Effect of aqueous leaf extract of Vitex dodiana on liver enzymes in normal albino rats

Grouping

AST(IU/L) ALT(JU/L) ALP(IU/L)
Group A (Control) 5.6+0.15 2.8+0.31 106.26+8.51
Group B (200 mg/kg) 5.5+0.20 2.5+0.11 104.56+1.20
Group C (300 mg/Kkg) 5.240.12 2.6+0.17 102.44+2.34
Group D (400 mg/kg) 5.0+0.33 2.4+£0.04 100.06+0.66

Table 1 showed the effect of aqueous leaf extract of Vitex dodiana on liver enzymes in normal
albino rats. The activity of AST was slightly decreased to 6.5+0.20 in the rats treated with
200 mg/kg body weight of the extract and slightly decreased to 5.2+0.12 and 5.0+0.33 in the rats
treated with 300 and 400 mg/kg body weight of the extracts respectively when compared with
untreated group (5.6+0.15) with no significant (P > 0.05) differences. The activity of ALT was
slightly decreased to 2.5+0.11 in the rats treated with 300 mg/kg body weight of the extracts and
slightly increased to 2.64+0.17 and decreased to 2.4+0.04 in the rats treated with 200 and
400 mg/kg body weight of the extracts respectively when compared with untreated group
(2.8+0.31) with no significant (P > 0.05) difference. The result of ALP also showed no significant
(P < 0.05) difference of serum ALP activity, though it was observed in the rats treated with
400 mg/kg body weight of the extracts the serum concentration decreased to 100.06+0.66, and
102.44+2.34 at 300 mg/kg body weight and 104.56+1.20 at 200 mg/kg body weight of the extracts,
but no significant (P > 0.05) difference was observed when compared with untreated group
(106.26+8.51).

4. Conclusion
Acute oral administration of the extracts was found to be relatively safe at all dosage levels.
Hence no alteration in activity was observed.

5. Recommendations

Further studies should be carried out by increasing the number of experimental animals, so
that larger data could be obtained so as to reach a better conclusion. Biochemical parameters
associated with liver function tests such as bilirubin, albumin and total protein should also be
analyzed so as to find out the detailed hepatotoxic effect of Vitex dodiana.

Histological analysis of the liver of albino rats should also be conducted.

References

Bello et al., 2018 — Bello, O.A., Ayanda, O.I., Aworunse, O.S., Olukanmi, B.I. (2018).
Pharmacognosy Reviews. 1(2): 8-15. DOI: https://doi.org/10.4103/phrev.phrev

Beyene et al., 2016 — Beyene, B., Beyene, B., Deribe, H., Science, C. (2016). Review on
Application and Management of Medicinal Plants for the Livelihood of the Local Community.
Journal of Resources Development and Management. 22: 33-39.

Billah, Kabir, 2015 — Billah, M.A., Kabir, M.A.M. (2015). Journal of Agricultural Extension
and Rural Development Adaptation of farming practices by the smallholder farmers in response to




Central European Journal of Botany, 2020, 6(1)

climate change. Journal of Agricultural Extension and Rural Development Adaptation of
Farming Practices by the Smallholder Farmers in Response to Climate Change. 7(2): 33-40. DOI:
https://doi.org/ 10.5897/JAERD2014

Ibisi et al., 2017 — Ibisi, N.E., Okoroafor, D.O., Amuta, C.C. (2017). Comparative Study of
Mild Steel Corrosion Inhibition of Piper Guineense Leaves Extract and Vernonia Amygdalina
Leaves Extract in Concentrated Corrosive Medium. IOSR Journal of Applied Chemistry. 10(05):
70-78. DOI: https://doi.org/10.9790/5736-1005027078

Jima, Megersa, 2018 — Jima, T.T., Megersa, M. (2018). Ethnobotanical Study of Medicinal
Plants Used to Treat Human Diseases in Berbere District, Bale Zone of Oromia Regional State,
South East Ethiopia. Evidence-Based Complementary and Alternative Medicine. DOI:
https://doi.org/ 10.1155/2018/8602945

Olufunmilayo, 2017 — Olufunmilayo, L.A. (2017). Acute toxicity and hypoglycemic properties
of ethanolic root extract of Vernonia Amygdalina. International Journal of Current Research.
9(05): 50132-50138.

Oyeyemi et al., 2018 — Oyeyemi, I.T., Akinlabi, A.A., Adewumi, A., Aleshinloye, A.O.,
Oyeyemi, O.T. (2018). Vernonia amygdalina: A folkloric herb with anthelminthic properties. Beni-
Suef University Journal of Basic and Applied Sciences. DOI:
https://doi.org/10.1016/j.bjbas.2017.07.007

Ozkaya et al., 2013 — Ozkaya, A., Ciftci, H., Yilmaz, O., Zafer Tel, A., Cil, E., Cevrimli, B.S.
(2013). Vitamin, trace element, and fatty acid levels of vitex agnus-castus L., Juniperus oxycedrus
L., and Papaver somniferum L. Plant seeds. Journal of Chemistry. DOI: https://doi.org/10.1155/
2013/845743

Rec. GSCC (DGKC), 1972 — Rec. GSCC (DGKC) (1972). Optimized standard colorimetric
methods. Journal of Clinical Chemistry and Clinical Biochemistry. 10: 182.

Reitman, Frankel, 1957 — Reitman, S., Frankel, S. (1957). A colorimetric method for the
determination of serum glutamic oxaloacetate and glutamic pyruvic transaminase Amer-. J. clinical
pathology. 28: 56-63.

Tadzabia et al., 2013 — Tadzabia, K., Maina, H.M., Maitera, O.N., Osunlaja, A.A. (2013).
Elemental and Phytochemical Screening of Vitex Doniana Leaves and Stem Bark in Hong Local
Government Area of Adamawa State, Nigeria. International Journal of Chemical Studies. 1(3):
150-156. [Electronic resource]. URL: http://www.chemijournal.com/volilssue3/sep2013/43.1.pdf




