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ABSTRACT 

Venom of Tarantula cubensis as a homeopathic medicine has shown an anti-inflammatory and 

antitumor effect that was effective as in healing animal wounds and tumors. Some reports hinted 

it to having an antimicrobial activity as well. The aim of this study was to assess the antibacterial 

effect of Tarantula cubensis venom.  

E.coli, S. aureus and P. aeruginosa bacteria were used. The bacteria were treated with different 

concentration of alcoholic extract of Tarantula cubensis (Theranekron) for various periods. 

Antibacterial effect was investigated by performing disc diffusion assay and determining of 

optical densityof bacterial cultures.  

As result, no inhibitory effect of The ranekron on the bacterial growth was detected.  

We concluded that the venom might have not significant antibacterial property. Nevertheless, we 

encourage more studies to clarify. 

Key words: Venom, Theranekron, Antibacterial, Disc Diffusion, Tarantula cubensis,E. coli, 

S.aureus,P. aeruginosa 

INTRODUCTION 

Several venoms from both vertebrate and 

invertebrate venomous animals, such as 

snakes, spiders, insects, centipedes and 

amphibians, have largely shown therapeutic 
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applications.[1]Spiders are the largest group 

of venomous animals with about50,000 

extant species divided into 110 families that 

have experienced a long history of use in 

primitive medical practice.[2]The majority of 

spiders employs venom that offers complex 

lethal cocktail including polypeptides, 

polyamine neurotoxins, nucleic acids, free 

acids, biogenic amines, and inorganic ions 

and salts to rapidly subdue and digest their 

preythat cause a wide range of effects in both 

vertebrates and invertebrates.[3] Peptides are 

the major compound of spider venomswith a 

broad spectrum of bioactivities are directed 

against a wide variety of pharmacological 

targetsandshowed antimicrobial, antifungal, 

antiparasitic, antiarrhythmic, analgesic, 

cytolytic, haemolyticand antitumor 

activity.[3]Antimicrobial Peptides (AMPs) are 

a very diverse group of small proteins that 

may present antibacterial, antifungal, 

antiparasitic and antiviral activity.[4] So far, 

many AMPs have been found in spider 

venoms.The first report of an AMP was 

isolated from the spiderLycosasingoriensis 

venom has been published in 1989.[5] 

Lycotoxins I and II from 

Lycosacarolinensis,[6]LyeTx I from 

Lycosaerythrognatha[7] and cyto-insectotoxin 

1a from Lachesanatarabaevi[8] were the 

recently founded AMPs identified in spider 

venoms.Most AMPs derived from spider 

venom cause cell lysis via acting on cell 

membrane.[4]Bowman et al[9]demonstrated 

that peptide GsMTx4 from the venom of 

tarantulaGrammostolaspatulata inhibits ion 

channels in cells. They discussthis peptide of 

spider venom can be used as a drug to treat 

atrial fibrillation, pain and muscular 

dystrophy.[9]Moreover, Gomesin is 

otherAMP and antitumor peptide isolated 

from hemocytes of Brazilian spider 

Acanthoscurriagomesiana that has been 

induced mammalian cell death through 

disruption of the cell membrane by 

regulation of cellular calcium influx, death 

signaling modulators and generation of 

reactive oxygen species.[10,11] 

Tarantula cubensis, which may be called the 

MygaleCubensis and the Cuban Tarentula is 

natively found in Cuba and Mexico described 

as a large arachnid belonging to the 

Theraphosidae family of spiders.[2] Venom of 

Tarantula cubensis is chemically very potent 

and is mixture of many different toxins and 

digestive enzymes. The allergic reaction 

caused by the venom of Tarantula cubensis 

may cause many complications as aftermath 

like angeioneurodema, swelling, 

inflammation and severe allergic reaction of 

high magnitude. It may also cause permanent 

death of tissue by causing necrosis and septic 



NourAmirmozafari et al                                                                                                                Research Article 
 

 
5982 

IJBPAS, September, 2015, 4(9) 

conditions and even in some predisposed and 

allergic subjects prove lethal and fatal. 

Evidences revealed that an alcoholic extract 

ofTarantula cubensis with commercial name 

Theranekronhas been used as a homeopathic 

drug in veterinary medicine. It was reported 

to be effective in stopping growth of canine 

mammary tumors,[12,13] treatment of 

pododermatitis,[14]bovine and canine 

cutaneous papillomatosis,[15,16] chronic 

endometritis in cows and rats[17,18]and in the 

treatment of foot and mouth disease 

lesions.[19] In addition, it reduced 

inflammation and tarsal bursitis volume and 

stimulated epithelialization in the full 

thickness cutaneous wounds.[20]The Venom 

of Tarantula cubensis also prevented 

retention secundinarium, improved uterine 

involution and treated the genital microbial 

diseases[21]and oral lesions in 

cattle.[22]Although,the venom of Tarantula 

cubensiswasalleged to have been used 

successfully to treat several ailments ranging 

from infections to cancers, further 

investigations are needed to clarify the 

proposed approaches. The aim of this study 

was to assessthe antibacterial effect of 

Tarantula cubensisvenom (Theranekron). 

MATERIALS AND METHODS 

Theranekron 

Alcoholic extract of Tarantula cubensis with 

trade name Theranekron was purchases from 

Richter Pharma AG (Wels, Austria).  

Bacteria strains and culture 

Escherichia coli strain K-12 (#10798), 

Staphylococcus aureus strain 

Seattle1945(#25923) and Pseudomonas 

aeruginosa strain PA01 (#47085) were 

purchased from American Type Culture 

Collection (ATCC; Manassas, 

VA).The bacteria from stock cultures 

were pre-cultured in Mueller Hinton broth 

(BD, New Jersey, USA) at 37C with 

shaking for 16 hours prior to use.  

Evaluation of Antibacterial effects 

The bactericidal effect of the extracts was 

evaluated with the modified Kirby-Bauer 

disk diffusion method.[23]The bacteria 

cultures were grown in MuellerHinton broth 

medium overnight at 37°C. Optical density 

was compared with a 0.5 tube on the 

McFarland scale (106 UFC/ml). Using a 

sterilized swab, aliquots from each strain 

were spread on dishes with Mueller Hinton 

agar extract was added and incubated at 37 

ºC for 24 hours. Subsequently, with the aid of 

a moist sterile swab the suspensions filter 

paper discs (6 mm in diameter) which had 

previously been sterilized in an oven at 100 

°C for two hours, were saturated either with 

concentration of 100, 250 and 500 µg/ml of 
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Theranekron (50 µl) were placed on surface 

of each inoculated plate. To evaluate the 

efficiency of the methodology, each 

concentration was inserted simultaneously in 

a hole made (50 µl) in new plates. Discs 

separately soaked with distilled water and 

absolute ethanol was used as negative control 

and 10 mcg/disc ampicillin, 10 units/disc 

penicillin and 10 mcg/disc imipenem discs 

(BD, New Jersey, USA) were used as 

positive controls respectively for E. coli, S. 

aureus  and P. aeruginosa.  The plates were 

incubated at 37 °C for 24 hours. After 

incubation, inhibition haloes were measured 

to determine which concentrations of the 

extracts inhibited bacterial growth. Overall, 

cultured bacteria with halos equal to or 

greater than 6 mm were considered 

susceptible to either the tested extract or 

controls. In order to confirm the disc 

diffusion results we tested the extract in 

liquid bacterial culture. For this 100 µl (106 

CFU/ml) of each bacterial culture in 

MuellerHinton broth were added in a 96-well 

flat-bottomed micro-plates after which 

appropriate volume of Theranekron or 

antibiotics were added to the wells. Distilled 

water and absolute ethanol were separately 

used as negative control and 100µg/ml of 

ampicillin, 10 units of penicillin and 10 

µg/ml of imipenem (BD, New Jersey, USA) 

were used as positive controls respectively 

for E. coli, S. aureus and P. aeruginosa. Pre-

incubation absorbance in 600 nanometer was 

read from a micro-plate reader (BioTek®, 

Winooski, USA).  The micro-plates were 

then incubated in 37 °C for overnight and 

absorbance values were read in same 

wavelength. The actual absorbance value was 

obtained after subtracting the value read from 

the absorbance of blank well.  

Statistical analysis 

The statistical significances were considered 

applying two-tailed student’s t test and 

analysis of variance (ANOVA). P<0.05 was 

considered as statistically significant.All 

calculation of numerical data was done using 

GraphPad Prism (version 5.0) software and 

the image basedones were analyzed using 

ImageJjavascript (NIH). 

RESULTS 

The effect of Tarantula cubensis venom on 

growth of E. coli, S. aureus and P. 

aeruginosawere investigated using disk 

diffusion method.As a result, there was not 

detected growth inhibition halo around the 

paper discs soaked with 100, 250 and 500 

µg/ml of Theranekron on E. coli (P>0.05),S. 

aureus (P>0.05) and P. aeruginosa(P>0.05) 

culture agars in comparison with negative 

control. In addition, no significant inhibition 

halo was detected around the paper discs 
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soaked with distilled water and ethanol on 

the all three bacteria culture agars. However, 

significant bacterial growth inhibition halo 

were detected around the antibiotic discs. 

The mean of halo sizes for E. coli,S. 

aureusandP. aeruginosarespectively 

observed as 6.7 mm (P<0.0001), 6.3 mm 

(P<0.0001) and 5.3 mm (P<0.0001). 

In order to verify disk diffusion results and 

eliminate possible adverse effects of agarose 

on the venom, we tested the same 

concentration of Theranekron described as 

above, on the bacterial growth liquid culture 

medium. The optical density of bacterial 

suspension was measured in 600 nanometer 

wavelength. Results as shown in Figure 1 

indicated high bacterial density inE. 

coli(P>0.05),S. aureus(P>0.05) and alsoP. 

aeruginosa(P>0.05) cultures each treated 

with 100, 250 and 500 µg/ml of Theranekron 

compared with negative controls. 

Similarly,there was not observed inhibitory 

effect of ethanol on the growth of the all 

three strains(Figure 1). In contrast, bacterial 

density ofE. coli (P<0.0001),S. aureus 

(P<0.0001) and P. 

aeruginosa(P<0.0001)suspensions that were 

cultured in presence of respectively 

ampicillin, penicillin and imipenem as 

positive controls, were significantly lower 

than Theranekron treated cultures as well as 

negative controls (Figure 1). These results 

indicated that the venom did not show 

inhibitory effect on the growth of E. coli,S. 

aureus and P. aeruginosa.  

DISCUSSION 

The employing of living organisms or their 

products such as venom for medical purposes 

is as old as history. Some therapies such as 

leech therapy, snake and bee venom therapy 

can be traced back thousands of years. It was 

more than half a century ago to begin 

exploring the remarkable pharmacological 

diversity of spider venoms that began 

development quite recently. There is 

identified that spider venom represents a rich 

source of bioactive with pharmacologic and 

therapeutic potential.[3-5]In particular, the 

venom ofTarantula cubensishas been 

pharmacologically characterized as useful 

homeopathic medicine in the treatment of 

wide range of conditions such as animal 

wounds and tumors. Homeopathy, also 

known as homeopathic medicine, is an 

alternative medical system that was 

developed by Samuel Hahnemann in 1796, 

based on his doctrine of like cures like the 

notion that a disease can be cured by a 

substance that produces similar symptoms in 

healthy people.[19-22] 

In the current study, we also examined the 

antibacterial activity of Tarantula 
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cubensisvenom on E.coli, S. aureus and P. 

aeruginosa. The disc diffusion test results 

and assessment of bacterial growth under 

treatment with the venom showed that the 

venom did not indicate any inhibitory effect 

on the bacterial growth. This isthe only study 

that has examined antibacterial effect of 

Tarantula cubensis extract. First evidence 

regarding antimicrobial activity of the venom 

of Tarantula cubensishas been reported in 

1976. May[24] observed that the cattle with 

wound treated with the venom had not 

required antibiotic therapy in order to prevent 

and cure the secondary infection. Habibianet 

al[25] investigated histophatological influence 

of Tarantula cubensisvenom in rats and 

found that the venom ceased inflammation 

by arresting chemotaxis of immune cells to 

the wound. They suggested that absence of 

secondary infection in the wound of rats 

treated with the venom could be due to its 

antimicrobial activity.[20] In addition, another 

report discussed the possible antimicrobial 

effect of Tarantula cubensisvenom and its 

role in decreasing pathological vaginal 

exudations and accelerating uterus 

involution.[21] These reports hinted to 

antimicrobial property of Tarantula 

cubensisvenom even though this property of 

the venom has not been reported before. In 

fact, several AMPs have been indentified in 

wild range of venoms from different animals 

and are linked to antimicrobial effects. 

Antimicrobial peptides revealed an activity 

against gram-negative and gram-positive 

bacteria, fungi, parasites, some viruses like 

HIV and HSV and even cancer cells. The 

main action mechanism of AMPs involves 

their ability to cause cell membrane damage 

that is described in terms of several proposed 

models such as “barrel-stave” model, 

“toroidal” model and “carpet” 

model.Recently it has been proposed that 

AMP driven microbial death can be caused 

by others mechanisms in addition to 

membrane targeting followed by intracellular 

targets inducing cell lysis, such as the 

disruption of cell wall, DNA, RNA, and 

protein synthesis.[4]Based on the results of 

this study, the venom of Tarantula cubensis 

did not show antibacterial effect on E.coli 

and P. aeruginosa as two major gram-

negative bacteria as well as S. aureus as a 

gram-positive bacterium. These species are 

the most common bacteria that can 

cause disease in animals, including 

humansare many qualifications to represent 

the pathogenic bacteria. Contrary to the 

ineffectiveness of the venom to inhibit the 

growth of bacteria, here, we witnessed that 

antibiotics that were used as positive 

controls, were quite effective on the. Thus, 
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we could eliminate any false negative 

outcomes. In short, our results do not support 

the antibacterial potency of Tarantula 

cubensisvenomdespiteof its anti-

inflammatory and antitumor activity and its 

effectiveness in the healing of animal 

wounds.  

CONCLUSION 

We concluded that the venom of Tarantula 

cubensis that is commercially available under 

the name Theranekron was not lethal to 

bacteria. We concluded that the venom of 

Tarantula cubensisdoes not have 

antibacterial activity at least on the strains 

were examined here however; further 

investigations are needed to clarify.  
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Table 1: Average zone of inhibition of 24-hour disk diffusion test. dark lines indicate the absence of halo. 

  Ethanol (Et) 
Theranekron 

(µg/ml)  Distilled 
water(dw)  Antibiotic 

500 250 100 

E. coli 
  

- 
 

- 
 

- 
 

- 
 

- 
 

13.5(2) 
 

S. aureus 
  

- 
 

- 
 

- 
 

- 
 

- 
 

12.8(1) 
 

P.aeruginosa 

 
- 

 
- 

 
- 

 
- 

 
- 

 
10.5(3) 
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Table2: Averagevalues ofOD600microbialsuspensionstreated withvariousagentsfor 24hours. 

 Ethanol (Et) 
Theranekron 

(µg/ml) Distilled 
water(dw) Antibiotic  

500 250 100 

E. coli       6.847 6.540 6.410 6.487 7.02 0.893 

S. aureus 6.497 6.643 6.953 7.130 7.153 0.730 

P.aeruginosa 6.143 6.110 6.023 6.120 6.283 0.673 

 

 

 

 

Figure 1: Inefficiency of Tarantula cubensis venom on bacterial growth. E. coli, S. aureus and P. aeruginosa were 
separately cultured in Mueller Hinton broth containing 100, 250 and 500 µg/ml of Theranekron for 24 hours and then 

optical density of bacterial culture was measured in 600 nanometer wavelength. Distilled water (dW) and absolute ethanol 
(Et) were used as negative controls and100 µg/ml of ampicillin (Am), 10 units of penicillin (Pn) and 10 µg/ml of imipenem 
(Ip) were used as positive control respectively for E. coli, S. aureus and P. aeruginosa. Result showed no inhibitory effect 
of the venom on the growth of the bacteria in comparison with negative controls while significant inhibition was detected 

in the antibiotics bacteria. P values are not indicated. 


