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Original Research Article  1 

ACUTE TOXICITY OF Tephrosia vogelli ON THE EARLY LIFE STAGES OF 2 

FARMED CLARID (Clarias gariepinus) 3 

Abstract 4 

The study examined the acute toxicity of Tephrosia vogelii ethanolic extract on early life 5 

stages of farmed Clarias gariepinus. 160 fingerlings were divided into four groups using 6 

a completely randomized design (CRD) in a factorial layout and were exposed to 25, 50 7 

and 100mg/L of the extract for 24, 48, 72 and 96 hours, respectively while the control 8 

animals were kept without any treatment. The percentage mortality rate and acute – lethal 9 

toxicity (LC50) were determined for the different periods of exposure. Results obtained 10 

revealed that no mortality was recorded in the control group whereas a significant 11 

concentration – dependent increase in mortality was observed in the groups of animals 12 

treated with the extract of the plant. More so, duration of exposure also affected the 13 

mortality rate, as the highest percentage of mortality was observed in groups of animals 14 

exposed the extract for 96 h. The LC50 for the T. vogelii extract for 96 h exposure was 15 

9.36mg/L with lower and upper confidence limits of 4.04 and 21.68mg/L. Conclusively, 16 

the findings of the study suggest that T. vogelii extract has acute toxic effect on early life 17 

stages of farmed clarid and as such, its use in fishing should be discouraged. 18 

Keywords: T. vogelii, acute toxicity, Clarias gariepinus. 19 

Introduction 20 

In the world over, plants and their derivatives have been used extensively for 21 

several purposes including curing and managing of various ailments as well as natural 22 

pesticides by artisanal fishermen to harvest fishes [1 – 3]. Though these plants and their 23 

derivatives are believed to be nontoxic compared to their synthetic counterparts, they 24 

may contain a number of harmful ingredients on their secondary metabolites which may 25 

have deleterious side effects including mutagenic potentials [4]. Hence, there is need for 26 

strict scientific study. 27 
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Tephrosia vogelii, commonly known as fish bean is a shrub, 1.83 - 3.05 m high, 28 

clothed with dense yellowish or rusty tomentum. The stems are more or less erect and the 29 

leaflets are five or more pairs. The flowers of the plant are 2 cm or more long and are 30 

densely crowded, conspicuous, red or red purple and in dense racemes. Fruits of T. 31 

vogelii are large and 2-12 cm long, very densely villous or tomentose [5]. The shrub may 32 

grow as rapidly as 2-3 m in 7 months. Tephrosia is a Genus of legumes which belong to 33 

the family Fabaceae with about 300 vogelii species [6]. It was initially used by 34 

indigenous people as a mild fish poison. It is mainly found in the tropical and subtropical 35 

regions of the world [7]. It is an easy crop to grow from the seeds and manage, it remains 36 

ever green for more than four years when it is established [8]. It can be used as a cover 37 

crop, a hedge and/or for shelter while fixing nitrogen in the soils where it is planted. 38 

Physically, this plant has branches and stems with long and/or short white or rusty brown 39 

hair coat. T. vogelii has been known to have many uses in agriculture and human health. 40 

It is used as an abortifacient, emetic and purgative therapy for the skin diseases [9]. It has 41 

also been found to possess antimicrobial, anthelminthic activity. The dichloromethane 42 

extract from the roots and leaves was tested against Staphylococcus aureus, Escherishia 43 

coli and Staphylococcus paratyphi [10] and the roots decoctions are used to treat 44 

constipation. It is also used in plant protection and storage as potent natural pesticides in 45 

maize or beans storage. Tephrosia species contain complex mixtures of rotenoids and 46 

other flavonoids, known to be mitochondrial chain inhibitors, inhibiting cellular 47 

respiration in almost every living organism including insect and mammals [11]. These 48 

compounds block the enzymes glutamate and succino dehydrogenase and thus H
+
 49 

transport [12]. Rotenone is a colourless and odourless compound which is soluble in 50 

acetone and ethanol. The pharmacokinetics of rotenone is attributed to the mitochondrial 51 

electron transport destruction in the cells which hinders the utilization of oxygen in the 52 

respiration process of the organism leading into cell death [13]. Despite the toxic 53 

properties of rotenone to fish and arthropods, it is relatively safe to humans and animals 54 

when ingested, as the changes in the gut transform it into less toxic substances before it 55 

enters the blood stream where its toxicity matters [14]  56 
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MATERIALS AND METHODS 57 

Experimental fish 58 

One hundred and sixty fingerlings of C. gariepinus were obtained from the 59 

University of Calabar fish farm. The fish were allowed to acclimatize to laboratory 60 

condition in an aquarium containing 100L of de – chlorinated tap water. The water 61 

quality monitoring was carried out prior to and during the experiment. The physic – 62 

chemical parameters of the water were measured using the APHA [15] method of water 63 

quality assessment.  64 

Collection and preparation of plant material 65 

The plant (T. vogelii) was collected from Idundu in Cross River State of Nigeria. 66 

The leaves were washed, air – dried for 48 h and then oven – dried for at 50
o
c. The dried 67 

leaves were then pulverized using an electric blender to fine powder. The powdered 68 

leaves were then subjected to Soxhlet extraction procedure using 70% ethanol as solvent. 69 

The extract was separated using rotary evaporator. 70 

Experimental design and procedure 71 

 The 160 fingerlings were randomly divided into four groups using a completely 72 

randomized design (CRD) in a 4x4 (concentration x duration of exposure) factorial 73 

layout. The fish were exposed to three different concentrations of the of T. vogelii (25, 50 74 

and 100mg/L) for 24, 48, 72 and 96 hours, respectively. The aquaria were set up for each 75 

concentration containing 10 fish. Control animals were kept under similar conditions 76 

without any treatment. Mortality was recorded was recorded every 24 hours throughout 77 

the 96 h exposure period. Fish were considered dead if they failed to respond to vigorous 78 

poking with a glass rod [16]. Dead fish were removed from the aquaria as soon as 79 

possible in order to prevent their bodies from decomposing. 80 

Statistical analysis 81 

 Data obtained was analyzed using analysis of variance (ANOVA) test. Significant 82 

means were separated using least significant difference (LSD) test. Mortality data were 83 

used to obtained the LC50 using the Probit Software (2000). 84 

 85 
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 86 

Results  87 

 Results obtained from the study showed that no mortality was observed in the 88 

control group while mortalities were recorded in groups of fish exposed to different 89 

concentrations of the treatment (Table 1). Results revealed a significant (P =.05)  90 

concentration – dependent increase in the mortality of fish with the lowest percentage 91 

mortality (43.13%) observed in group of fish treated with 25mg/L of the extract while 92 

fish exposed to 100mg/L had the highest percentage of mortality rate of 78.13% as shown 93 

in Table 1. 94 

 Results obtained also indicated that the duration of exposure to the toxicant also 95 

had significant effect (P =.05) on the mortality rate of the fish exposed to the toxicant. 96 

The mortality rate of groups of fish exposed to 24, 48, 72 and 96h recorded 50.00, 62.50, 97 

75.00 and 87.50 percentage mortality when compared to the control group that recorded 98 

no mortality. The LC50 for 24, 48, 72 and 96 hours are 50.00, 25.32, 15.20 and 9.36 99 

mg/L, respectively (Table 2). 100 

 More so, some abnormal behaviours were observed in groups of fish exposed to 101 

the graded concentrations of the extract such as respiratory distress, erratic swimming, 102 

loss of balance, gulping of air and remaining still at the bottom of the aquarium. The 103 

degree of the various abnormal behaviours increased with increase in the concentration of 104 

the extract.  105 

 106 

Table 1 107 

Percentage mortality of fish treated with the extract of T. vogelii 108 

Concentration (mg/L) Percentage mortality 

Control  0.00
d
 

25 43.13
c
 

50 68.75
b
 

100 78.13
a
 

Values along the table with similar superscripts are not significantly different at 5% based on ANOVA. 109 
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 110 

Table 2 111 

Percentage mortality of fish based on the duration of exposure to the treatment 112 

Concentration (mg/L) Percentage mortality LC50 (mg/L) 

Control  0.00
e
 0.00 

24 50.00
d
 50.00 (18.62 – 134.24) 

48 62.50
c
 25.32 (9.77 – 65.64) 

72 75.00
b
 15.20 (6.61 – 36.46) 

96 87.50
 a
 9.36 (4.04 – 21.68) 

Values along the table with similar superscripts are not significantly different at 5% based on ANOVA. 113 

 114 

Discussion  115 

 Results obtained from the present study revealed that T. vogelii extract 116 

significantly increased the mortality of the exposed fish ion a concentration – dependent 117 

manner which implies that acute toxic effect of the extract on the fish which agrees with 118 

the findings of Epel [17], Tiwari and Singh [18] who reported that T. vogelii can 119 

negatively impact on fish. The fish exhibited a range of abnormal behaviours at higher 120 

concentrations of the extract in line with the observations of Svecericius [19] and 121 

Absalom et al. [20]. Studies have shown that fish exhibit different behavioural changes 122 

when exposed to toxicants to adapt them to the toxins, but at higher concentrations and 123 

duration of exposure, the toxic reactions intensity and later result in the death [21 – 22], 124 

as observed in this study. 125 

 Respiratory distress, erratic swimming and loss of balance observed in exposed 126 

fish could be due to mucous precipitation and/or neurotoxicity in response to the 127 

treatment which resulted in higher respiratory rate, affected the physiology and caused 128 

death of the fish. This assertion is corroborated by Banerjee [23]. It is worthy of note that 129 

animal behaviour is a nerotropically regulated phenomenon which is mediated by 130 

neurotransmitter substances [24 – 25]. The stressful breathing behaviour exhibited by the 131 

fish might also be attributed to respiratory impairment due to the effect of the extract on 132 



6 

 

the gills. Results also showed that the LC50 values lie within the 95% confidence limit 133 

with the longest duration of exposure (96 h) having LC50  of 9.36mg/L which implies that 134 

the toxic effect was observed in concentration close to and in excess of the LC50 value. 135 

 136 

Conclusion 137 

 The findings of the study indicate that T. vogelii extract possesses acute toxic 138 

effect on early life stages of farmed clarid (C. gariepinus). Therefore, its use in fishing 139 

should be discouraged. 140 

References  141 

1. Jennes J. The use of plant as fish poison within the Kainji basin. In: Fish and 142 

fisheries of Northern Nigeria. Ministry of Agriculture; 1967. 143 

2. Okokon JE, Ofodum KC, Ajibesin KK, Danladi B, Gamaniel KS. 144 

Pharmacological screening and evaluation of antiplasmodial activity of Croton 145 

zambesicus against Plasmodium berghei berghei infection in mice. India Journal 146 

of Pharmacology, 2005; 37: 243 – 246. 147 

3. Awasthy KS, Chaurasia OP, Sinha SP. Cytogenic toxicity of leaf extract of 148 

Putranjiva roxburghii, a medicinal plant. Journal of Toxicological Science, 2000; 149 

25: 177 – 180. 150 

4. Nakamura H, Yamamoto T. Mutagen and antimutagen in ginger, Zingiber 151 

officinale. Mutagen Research, 1982; 103: 119 – 126. 152 

5. Baars RMT. The effect of rangeland fires on cattle tick infestation in western 153 

Zambia. Tropical Animal Health and Production, 1999; 31: 275 – 278. 154 

6. Hutchinson J, Dalziel JM. Flora of West Tropical Africa. London: Crown Agents; 155 

1958. 156 

7. Gaskins MH, White GA, Martin FW. Tephrosia vogelii; A source of rotenoids for 157 

insecticidal and piscicidal use. United State Department of Agricultural 158 

Technology Bulletin; 1972. 159 

8. Barnes DK, Freyre RH. Recovery of natural insecticides from Tephrosia vogelii. 160 

III. An improved procedure for sampling and assaying rotenoid content in leaves. 161 

Economic Botany, 1967; 21: 93-8.  162 

9. Matovu H, Olila D. Acaricidal activity of Tephrosia vogelii Extracts on Nymph 163 

and adult ticks. International Journal of Tropical Medicine, 2007; 2 (3): 83-88. 164 



7 

 

10. Wanga BN, Akenga T, Imbuga M, Gitonga L, Olubayo F, Namungu P. 165 

Antimicrobial activity of extracts from Tephrosia vogelii. Journal of Agriculture, 166 

Science and Technology, 2007; 8: 1-14. 167 

11. Gomez-Garibay FO, Te´llez-Valdez G, Moreno T, Caldero JS. Flavonoids from 168 

Tephrosia major. A new prenyl-B-hydroxychalcone. Naturforsch, 2002; 57: 579- 169 

583. 170 

12. Neuwinger HD. Plants used for poison fishing in the tropical Africa: A Review. 171 

Toxicon, 2004; 44: 417 – 430. 172 

13. Islam MB. Botanical insecticides, deterrents, and repellents in modern agriculture. 173 

Annual Review of Entomology, 2006; 51: 45-66. 174 

14. McClay W. Rotenone use in North America. Administrative and Technical 175 

guidelines Manual, 2000: 15-27. 176 

15. American Public Health Association (APHA). Standard method for the 177 

examination of water and waste. New York: APHA press; 1988. 178 

16.  Ayotunde EO, Ofem BO. Acute and chronic toxicity of pawpaw to adult Nile 179 

tilapia (Oreochromis niloticus (Linne 1757) fingerlings. African Journal of 180 

Biotechnology, 2008; 7(13): 2265 – 2274. 181 

17. Epel D. Botany in a day: field guide to plant families. Mantan: Hops press, 2000. 182 

18. Tiwari S, Sing A. Possibility of using latex of Nerium indicum plant of the control 183 

of predatory fish, Channa punctatus. Asia Fisheries Sciences, 2005; 18: 161 – 173. 184 

19.  Svecevicius G. The use of fish avoidance response in identifying sub lethal 185 

toxicity of heavy metals and their mixtures. International Conference on 186 

Toxicology: Trenda and Perspective. Poland: Wilsa; 2006. 187 

20.  Absalom KV, Ajima MNO, Nwani CD, Ayodele BJ. Acute toxicity of water 188 

soluble fractions (WSF) of kerosene on Nile tilapia, Oreochromis niloticus 189 

fingerlings under laboratory conditions. Journal of Experimental Zoology, 2009; 190 

12(2): 297 – 300. 191 

21.  Fafioye OO. Lethal and sublethal effects of Parkia biglobosa and Raphia vinifera 192 

on some freshewater fauna. Ph.D Thesis, University of Ibadan, Nigeria; 2001. 193 

22.  Adeogun OA. Effects of methanolic extract of Raphia vinifera on life stages of 194 

Claria gariepinus. PhD Thesis, University of Ibadan, Nigeria; 2004. 195 

23. Banerjee TK. Histopathology of respiratory organs of certain air breathing fishes 196 

of India. Journal of Fish Physiology and Biochemistry, 2007; 33: 441 – 454. 197 

24. Sing D, Sing A. Piscicidal effect of some common plants of India commonly use 198 

in freshwater bodies against target animals. Chemosphere, 2002; 4: 45 – 49. 199 

25. Bullock TH, Orkand R, Grinnella A. introduction to nervous system. San 200 

Francisco: W. H. Freeman and Company; 1977. 201 


