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Abstract  
 

The aim of this study was to determine the parameters of acute toxicity of venom of the kind Tetraponera, on the rats. It 

was an experimental prospective study carried out at the traditional phytotherapy center of treatment of “ASMASIDAP”, 

during 5 months, from 1st Feburary to June 30, 2015 and in the laboratory of the FMSP of the University of Douala. This 

center is situated in Ebang-Mekong, Bikok subdivisionin and Méfou and Akono division; the sampling consisted of a 

group of 42 rats distributed in 6 batches plus one witness. The lethal dose 50 obtained by the graphical method of Muller 

and Tainter gave us a value of 653.5 ± 0.12 mg / kg of body weight; The rats, after receiving the injections, hugged each 

other, squirmed, squealed, their heartbeats seemed to speed up. This study determined the LD50, which, according to 

scale of Hodge and Sterner, would be slightlytoxic. This study permits us to determine the acute toxicity of venom of 

kind of tetraponra. LD50 = 653.50mg/Kg of body weight. 
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INTRODUCTION 
In the nature there are various poisons and, 

among them, venoms. These toxic chemicals are of 

plant origin or, more often, of animal origin. Venom is 

any substance that allows an animal to defend itself or 

attack. In the latter case, the venom has two purposes: 

first to immobilize the prey by acting on the nerves and 

muscles and then to initiate digestion; it is the reason 

why 26 enzymes have been identified in the 4 major 

families of poisonous animals. However, we must be 

careful not to confuse poisonous, whose flesh is 

poisonous, with poisonous which has poison glands [1, 

2]. In some countries around the world and in 

Cameroon in particular, some traditional healers use 

these venoms as sources of new bioactive molecules 

likely to be of interest to the medical, pharmacological 

and even agronomic fields [3]. Forests around the world 

have species of plants and animals with therapeutic 

virtues, including venoms and decoctions, which are 

generally a mixture of various physio-stimulating 

molecules with possible therapeutic benefits. Most of 

these molecules are composed of proteins, some are 

enzymes which cause chemical reactions and release 

products which disrupt various physiological 

mechanisms; others, mainly composed of toxins (this is 

the case with defensive venoms such as those of 

tropical American frogs) [4]. Most have anticoagulant 

effects. In Cameroon, in the central region, there is a 

plant called "Barteria fustilosa" on which lives in 

mutualism a Hymenoptera of the Formicate family, and 

kind "Tetraponera" and of the species certain 

traditional practitioners these venoms such as bioactive 

substances to relieve the ailments of their patients. 

Indeed “anthracina and / or ledouxi” [5]. Indeed, it is 

an ant whose mutualism with the tree is almost total. 

They protect the tree, and the tree provides them with 

nectar and shelter within its hollow branches. These 

unorthodox practices led us to undertake the 

determination of the acute toxicity of this venom of the 

kind Tetraponera. 

 

MATERIAL AND METHODS 
Material 

Two kinds of material; biological material and 

technical material. The biological material included 
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venom of the genus tetraponera and 42 rats of the 

Wistar strain, non-pregnant, aged 2 to 3 months (21 

females and 21 males). The technical equipment 

(venom collection equipment, microbiology and 

toxicity equipment included: a laboratory coat, a fine 

metal mesh with 0.1mm mesh, a glass plate slightly 

larger than the size of the metal grid, a spatula, 

refrigerant, 0.01g precision balance, glassware (insulin 

syringes, micropipettes, graduated pipettes, test tubes, 

screw tubes, Erlenmeyer flask, 100mL graduated 

cylinder, glass stirrer, a vial); consumables (pH paper, 

Waterman No. 1 paper, 90 mm diameter petri dishes, 

Pasteur pipettes, gloves. Culture media (buffered 

peptone water, selenite broth, Sabouraud, from Hektoen 

medium, from Mac Konkey medium), a low voltage 

electric generator, the bovine serum albumin. 

Everything that needed to be sterilized was done the 

day before. 

 

METHODS 
Collection of venom extract 

A fine metal mesh with 0.1mm mesh allowing 

only the tip of the Tetraponera stinger to pass through 

and with an area of (1.5 * 3) cm² is placed on a glass 

plate to collect the venom. The set is installed near the 

ants; the latter colonize it abundantly; electrical pulses 

are applied to the wire mesh; these impulses attack the 

ants which react by emitting venom to defend 

themselves, and deposit the venom in the form of 

droplets on the glass plate located below the grid. Once 

dried, the venom is directly recovered aseptically using 

a spatula in the form of powder in a sterile vial. 

 

Assessment of the microbiological quality of the 

venom. 

The microbiological quality control of the 

venom extract was carried out according to he standards 

established by the European Pharmacopoeia (OECD, 

2001) [6]. The parameters chosen were salmonella, 

yeasts and molds, total coliforms and fecal coliforms. 

 

Experimental animal material 

The animals used were rats of the Wistar 

strain, about 2 to 3 months old, weighing between 150g 

and 200g and obtained by crossing at the FMPS animal 

facility at the University of Douala. These male and 

female rats, separated beforehand, were placed in 

plastic cages containing wood chips renewed every 

three days; the 42 male and female rats were 

acclimatized for 4 weeks, then divided into 7 

homogeneous batches of 6 animals. 

 

Treatment of the animals 

The injected solutions were prepared the day 

before; the rats of the control group received 0.5 ml of 

physiological serum; rats from other batches received 

different concentrations of venom extract depending on 

the average weights of the different batches; these 

solutions were administered intraperitoneally using a 

sterile insulin syringe; the animals thus treated were 

subjected to continuous observation for 24 hours in 

order to record the clinical signs observed and the 

number of deaths in each batch. 

 

Acute toxicity assessment 

The rats were fasted 3 to 4 hours before 

administration of the extract line OECD 425, (2008). 

The concentrations of venom of the genus Tetraponera 

to be injected were weighted per Kg (mg / Kg), OECD 

425 (2008). Thus a stock solution of venom in bovine 

serum albumin was produced by dissolving 2 grams of 

venom in 100 ml of bovin serum albumine, ie 20 mg / 

ml; that is, a 2% solution; this solution allowed us to 

perform different dilutions to obtain the concentrations 

corresponding respectively to the doses of 200mg / Kg, 

300mg / Kg, 400mg / Kg, 500mg / Kg, 600mg / kg and 

700mg / Kg. 

 

Determination of different concentrations for 

injection 

The 42 rats underwent intraperitoneal 

injections; toxicity tests were performed in them by 

injecting dilutions of 2% venom extract; for the 

determination of lethal dose. The 6 batches were treated 

with solutions at the concentrations obtained using the 

following relationship: 

Cw = (Mm * D) / V 

 

Where, 

Cw = Concentration weight (mg / 0.5mL). 

Mm = average weight of rats (g). 

D = test dose (mg / Kg). 

V = volume = 0.5mL 

 

Table 1: Repartiton of rats in batches and determination of doses 

Batches  Lot 1  Lot 2  Lot 3  Lot 4  Lot 5  Lot 6  Lot control 

Cw = concentration weight 

(mg/0.5mL) 

200  300  400  500  600  700  Distilled 

water 

Mm = Average weight of rats (g) 175.55  175.55  176.00  176.00  175.00  175.00  175.00 

D = Dose test (mg/kg)  35.11  52.67  70.40  88.40  104.00  122.50  0.5mL 

 

Data analysis 

Data were analyzed by Graph Pad version 5.0 

software. The ANOVA and FICHER test was used. The 

value of the average is accompanied by the standard 

error on the average (m = ± ESM); the difference 

between the average is considered to be statistically 

significant at the 5% level (p<0.05). 
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RESULTATS AND DISCUSSION 
Collection of venom 

The equipment gathered made it possible to 

recover 18g of venom; the venom, collected in a flask 

previously tared on an efficient balance, was weighed. 

Microbiological quality 

Enumeration of CT, CF, and LMT: the 

microbiological quality assessment consisted of 

counting total coliforms, fecal coliforms, total yeasts 

and molds and salmonella; 

 

Table 2: Enumeration of microorganisms 

Colonies sought  Dilution  dilution2  dilution3  dilution4  dilution5  dilution6  results 

 10
-1

  10
-2 

10
-3

  10
-4

  10
-5

  10
-6

  

CT  0  0  0  0  0  0  0 

CF  0  0  0  0  0  0  0 

LMT  0  0  0  0  0  0  0 

 

No microorganisms were found as shown in Table 2. 

 

Acute toxicity 

Behavioral parameters 

 

Table 3: Evaluation of behavioral parameters 

Batches ( mg/kg)  Lot1 

control 1mL 

Lot2 

200 

Lot3 

300 

Lot4 

400 

Lot5 

500 

Lot6 

600 

Lot7 

700 

Behavioral parameters        

Abdominal constrictions  N  N  N  N  N  +  + 

Immobility  N  N  N  N  N  +  + 

Eat  N  N  N  N  N  +  + 

Breathing speed up  N  N  N  N  N  +  + 

Deaths  0  0  0  0  0  1  4 

Mortality (%)  0  0  0  0  0  16  66 

N = normal; + = presence; 0 = no deaths or 0% deaths 

 

The study of the toxicity of a substance for 

therapeutic use makes it possible to determine its safety 

for safe use. Observation of the rats immediately after 

the intraperitoneal injection and for 14 days thereafter 

revealed the clinical signs and 5 deaths like in the Table 

3: After injection of large doses (600, 700 mg / Kg) of 

venom into rats, the effects were observed 5 to 6 min 

after the injection; the rats started to fidget, with 

squirming gestures, they hugged each other, then their 

breathing seemed to quicken; they emitted little cries; 

this phenomenon seemed to increase with the doses 

administered; there was also redness at the injection site 

of the skin. Doses of venom of between 200 mg / kg of 

CW and 700 mg / kg of CW and injected by the IP 

route into 6 batches of rats; the percentages of mortality 

are recorded in Table 3: The first dead rat was observed 

in batch 7 from the 5th hour; more than half of the rats 

in batch 7 were found dead from the 8th hour. The first 

dead rat was observed in batch 6 from the 9th hour. 

Determination of the lethal dose 50 by the method of 

Muller and Tainter [9]. This graphic method consists in 

determining the percentages (%) of mortality as a 

function of the logarithm of the doses administered. The 

projections made on the curve below made it possible to 

deduce the LD50 equal to 653.50 ± 0.12 mg / Kg of 

body weight. 

 

 
Figure 1: Graphical determination of the LD50 
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Analysis of the results obtained indicates a 

zero mortality rate of the venom extract at 2% for low 

doses up to 400 mg / kg. The mortality rate increased 

by 16% from 500mg / Kg to 600mg/ Kg, and by 50%, 

from 600mg to 700mg / Kg; this makes it possible to 

deduce a doseresponse effect of the venom extract on 

rats [7]. 

 

The toxicity tests allowed us to obtain the 

LD50 of 653.50 ± 0.12 mg / Kg of body weight. This 

LD50, which kills 50% of experimental animals, is 

close to that of other Hymenoptera of the Apidae and 

Vespidae families [8]. In the treated groups, the animals 

died within 14 hours of administration of the venom, so 

this is of immediate toxicity. 

 

The LD50 is 653.50 mg / Kg; according to the 

HODGE and STERNER (1943) and OCDE (2004) 

scale, such a substance is classified as slightly toxic 

[10]. 

 

Furthermore, these results show that the 

venom of the genus Tetraponera is inactive in vivo at 

doses of less than 600 mg / kg of body weight on rats. 

 

Pharmacological studies of the venom extract 

of the genus Tetraponera on rats or other laboratory 

animals, targeting the indications used by traditional 

healers this time, would be a complementary 

contribution to this work and would clarify the 

therapeutic interest of this venom by adjusting the 

doses. 

 

CONCLUSION 
This work, which aimed at assessing the acute 

toxicity of the venom of the genus Tetraponera, made it 

possible to determine the LD50 of this substance, which 

is 653.5 ± 0.12 mg / kg of body weight; This LD50 

value classifies this venom as mildly toxic 

internationally; which allows us to think that this study 

calls for others to clarify to which extent this venom 

may have a future in therapy. 

Acknowledgments: We thank Seyi our translator. 
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