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ABSTRACT

Bacillus thuringiensigoxin is one of the world widely used entomopathogen. It presents
an strong insecticide activity on Lepidoptera, Coleoptera and Diptera. It was studied the effect of
LASER He-Ne onBacillus thuringiensisvar. kurstaki strain LBT-24. Growing curves were
made and were calculated the duplication time and the specific growing speed of each one. The
curves were statistically compared. It was also analysed the phage induction with and without
LASER red light influence. Also, it was observed the presence a-#melotoxin crystal with
this treatment. The red LASER He-Ne enhanced the growth of this micro-organism under
laboratory conditions and didn't have any effect over the other characteristics analysed.

INTRODUCTION

Chemical insecticides change irreversibly the environment and also damage human health. That's
why the production of entomopathogenic micro-organisms have increased (Heimpel, 1B&2)llus
thuringiensisproduces crystal protein which are toxic to several orders of economically important insects.
Many of them are important vectors of human diseases, while others are pests of a number of crops. Its use
offer several advantages over chemical control (Aptosoglou, Sivropoulou and Koliais, 1997; Hansen and
Hendriksen, 1997) This micro-organism has been studied in great details for more than 30 years. It produces
a toxic parasporal crystal identified a&endotoxin. The advantages of using endotoxins based insecticides
include that it is highly compatible with natural enemies because of a narrow host range, safe to vertebrates,
receptive to genetic engineering and biodegrades rapidly (Martinez, Robacker and G&&dd), In our
country have been used the HeNe LASER to increase the production of yeast with good resuts® of
its enhancement influence on the growth of micro-organisms (Castro, 1999; Mauro, 1987) With this
research we want to study the effect of HeNe LASER on the bioinsectiBa@llus thuringiensisFor this
purpose it was determined the effect on the growth of this micro-organism and also the influence over phage
production and the presence of crystal protein. Here we show the growing curves and microphotographs of
the last two experiments.



MATERIALS AND METHODS

It was used a commercial strain LBT-24 BAcillus thuringiensisvar. kurstaki The micro-organism
was grown on Triptone Soya Broth and incubated at38°C with shaking (200 rpm).

Procedure

Curves

Curves were made with and without application of HeNe LASER over all the growth up to early
stationary phase. The micro-organism was incubated &t@@uring five days to get total sporulation and
was inoculated up to an initial DO of 0.1. It was measured the optical density ewveuy and plotted in a
graphic DO vs time(h). Also, every hour ailiitre of a dilution was added in three empty plates and later
was added between 15-20 ml of Tryptone Soya Agar (TSA) melted at #0c45or plate. They were
carefully mixed and incubated at 32°C for 24h. After that the colonies were counted. The curves were
made three times for each treatment.

Results analysis were made with more than nine replicas by point. It was applied Bartlet test and
Kolmogorov Smirnov test foeach dose and it was made a variance analysis to compare the curves of the
same treatment and treatments each other.

For each treatment were calculated the growing specific speed anduthlecation time.

Growing specific speed:
(1) :p=(logo Z - logio Zo)/ (t-to)

where:
Z: Colony former unit by millilitre (cfu/ml) belonging to time t.
Zo:Colony former unit by millilitre (cfu/ml)belonging to time to.

Duplication time:
(2): tg = 0.693 / p. (Pazoset.al., 1980).

Bacteriophages Isolation and Purification

The micro-organism was grown in CSST medium during up to early stationary phase at 30 degrees.
One of the erlenmeyers was grown under the influence of HeNe LASER up to stationary phase.

CSST medium composition:

Lab-Lemco Broth 8 g/1

MgSOq 0.2g/1
MnSO4 0.05¢g/1
CaCl, 0.15¢g/1
Na CI 2.5¢g/1
pH=72

After that 0.5 ml of this suspension was mixed with some drops of spores grown in non induction
conditions and 5 ml of solid CSST medium (1%). They were distributed in plates and incubatedta2 30
24 hours. The plates were flooded with SM buffer (Sambrook et al., 1989) and shaked carefully during four
hours. The buffer was centrifuged at 10 000 rpm for 10 minutes and the supernatant was observed under the
electron microscope.



Crystal observation

The micro-organism was grown in TSA up to early stationary phase at 30 degrees One of the
erlenmeyers was grew under the influence of HeNe LASER. Freath one was taken 1.5 ml and
centrifuged at 6000 rpm during 15 minutes and the pellet was observed under the electron.

Electron microscopy

Phage observation

For this purpose the samples were negatively stained with uranyl acetate 2%. Samples were
examined ina JEOL JEM 100S electron microscope at magnification of

Crystal observation

The samples were fixed in 3.2% (v/v) glutaraldehyde in 0.1M cacodylate buffer, pH 7.4, liout
Samples were incubated with osmium tetroxide for 1 . After a brief washing , the cells were dehydrated in a
graded series of ethanol before being embedded in EPON. The sectioned material was stained with uranyl
acetate and lead citrate. The sections were examined in a JEOL 1BOS electron microscope at
magnification of

RESULTS AND DISCUSSION

Curves with and without the influence of HeNe LASER.
Figure 1 shows the curves obtained with and without treatment
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Figure 1. Curves with and without the influence of HeNe LASER.

Using the Bartlet and Kolmogorov-Smirnov tests was demostrated that data have variance
homogeneity and normality. Statistic analysis shown significative differences between the treatment and the
control. The curve with treatment present a very short latence phase and also the D.0O. reached is higher at
the stationary phase (2.0) in comparison with the control (1.8).

Table 1 shows the duplication time and growing specific speed for the treatment and the control.
The influence of the HeNe LASER decreased significatively the duplication time and increased the growing
specific speed in comparison with the control. From the physiological point of view a possible explanation
is that at the level of the electron transport chain there are flavoproteins. Between the oxidative state and the



reduce one of these ones there are an special kind of specie called semiquinones and among them the blue
semiquinones able to absorb red light with a maximum between 590-640 nm. According to that it is
possible that the interaction between these proteins and red light provoke an stimulation in the electron
transport chain that give the result of an increase in the growing specific speed. This is in correspondence
with the researches made by Mauro, 1997Siaccharomyces italicus

The decrease of the latence phase and the D.O. reached at stationary phase can be explaining
according to Kaback hypothesis. It means, for each two electron from electdmmior to oxygen a substrate
molecule (carbohydrate or aminoacid) should be transported inside the cell through a vesicle in the cell
membrane where it is concentrated. Then, a stimulation in the electron chain transport could increase
medium substrate utilisation. According to P. Mitchell and F. M. Harold there areupling bhetween the
electron transport chain and the substrate transport from the medium to inside the cell (Lehninger, 1981).

Table 1: Duplication time and growing specific speed for the treatment and the control.

tg (h) ()
Control 1.95 0.356
HeNe 1.37 0.503

Bacteriophages Isolation and Purification

The treatment and the control shown lysis areas and even the phage presence have been seen by
electron microphotography . These results suggest that the HeNe LASER didn't affect th@atgue phage
induction in this strain, but it isexessary to do a quantitative study of phagduction foreach one.

Crystal observation

The parasporal crystal was observed in both with and without treatment. This result suggests that
the HeNe LASER didn't affect the crystal formation, that's why the virulence of this entomopathogen should
be no affected and because the quantity of micro-organisms is higher at the stationary phlaseldt lse
higher also. Any way it is necessary to do a bioassay to be sure.

CONCLUSIONS

« LASER HeNe with potency 1.4 mW/chand aA= 6328 A°, acting oveB. thuringiensisvar kurstaki
(strain LBT-24), enhanced the growth increasing the specific growing speed and decreasing the
duplication time in comparison with the control.

» With this treatment it was possible to decrease the latency phase and it was also obtained a higher D.O.
at the stationary phase in comparison with the control.

* Inthe strain studied phage induction was not different in relation with control.

» Crystal production was not affected by HeNe action



BIBLIOGRAPHY

Aptosoglou, S. G.; Sivropoulou, A. and Koliais, S. I. (1997)Plasmid patterns oBacillus thuringiensis
strains and isolates. Microbios 91: 203-214.

Hansen B.M. and Hendriksen N.B. (1997)Comparative PCR Analysis &. thuringiensisandB. Cereus
National Environmental Research Institute, Department of Marine Ecology and Microbiology,
Frederiksborgvej 399, DK-4000 Roskilde, Denmark.

Heimpel A.M. (1972).Control de insectos por medios microbianos. Traduccion. Centro de informacion y
documentacion agropecuaria-INRA.

Lehninger, A. L. (1981).Bioquimica. Ed. Pueblo y Ecacion. Fed.

Martinez, A. J.; Robacker, D. C. and Garcia, J. (1997)Toxicity of an isolate ofBacillus thuringiensis
subspeciesdarmstadiensisto adults of mexican fruit fly (diptera: Tephritidae) in the laboratory.
Biological and Microbial Control 90(1): 130-133.

Mauro A. (1987).Efecto de los rayos laser HeNe sobre la levad@eccharomyces italicusTrabajo de
diploma. Facultad de biologia. Universidad de la Habana.

Pazos Alvares-Rivera V.C.; Rojas Hernandez N.M.; Jorge Viera E. (1980)Temas de bacteriologia.
Dpto de Microbiologia y Virologia. Facultad de Biologia. Universidad de la Habana.

Sambrook, J. ; Fritsh, E.F. and Maniatis, T.(1989).Molecular Cloning: A Laboratory Manual. Secund
Edition. Cold Sping Harbor Laboratory, Cold Sping Harbor, N:Y.



	ABSTRACT
	MATERIALS AND METHODS
	RESULTS  AND DISCUSSION
	CONCLUSIONS
	BIBLIOGRAPHY

	Print: 


