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ABSTRACT

Hassan Mohamed Ebrahim Mohamed El-Saadany. Pesticidal and
Immunological Studies of Some Bacillusthuringiensis | solates.
Unpublished Ph. D. Dissertation, Plant Protection Dept., Faculty of
Agric., Ain ShamsUniv., Y+ +V

Bacillus thuringiensis subsps. kurstaki and entomocidus (Btk and Bte)
were tested to estimate the toxicity against ', Y™ and ¢™ instars larvae of
S littoralis and the safety on mammals. Bioassay of Btk and Bte were
studied at concentrations V", Y+, V+" Y+ and ) +* spore/ml. Results
revealed that the two tested strains had a great efficacy against larvae of S.
littoralis, but Btk was more effective than Bte on the tested larvae. The
LC.. values of Btk and Bte on the first instar larvae were Y,V x ) +° and
V,AY x V" spore/ml, respectively, while on the Y™ instar were £,79 x Y+
and ¥,\Y4 x V" spore/ml, respectively. The highest LC.. values were
recorded for the ™ instar larvaeas ,+4 x Y+ and Y,YV x V' spore/ml
for the same strains, respectively. Btk and Bte were injected into abino
rabbits at )+ spore per rabbit to study immune response by using ELISA
technique. The most antisera exhibited moderate titers of Btk and Bte. The
inhibition activity were tested to determined antibody sensitivity. Btk
antibody was higher sensitivity than Bte antibody in detection of antigen.
Regarding the cross reactivity, using different antibodies raised against Btk
and Bte. Bte spore gave cross reaction with antisera from Btk, likewise, Btk
spores gave cross reaction with Bte antiserum. Subchronic toxicity tests
were carried out on rats with Btk and Bte by oral administration in daily
drinking water at Y+*, Y+ and ) + " spore/ml for 4+ days. All animals were
observed frequently during the test period for mortality and clinical signs
of disease or toxicity. No mortality, no difference in the behavior or the
morphological examinations were found in the male and female rats
treated with Btk and Bte at all concentrations. There were slight differences
in body weight gained between treated and untreated male and female rats



at some period of the test. The weights of liver, kidney, spleen, heart, lung,
brain and testis in treated male rats, were not affected at all tested rates of
both strains of Bt, except a significant decrease in liver, kidney and heart
weight at different concentrations of Bte. Data on treated female rats,
indicated that the weights of liver, kidney, spleen, heart, lung and brain
were not affected with Bt strains. On the other hand a significant increase
was found in spleen weight at al rats of Bte. According to clinco-
biochemical aspects such as, liver functions (e.g., ALT, AST, ALP, TP and
ALB), ChE , kidney functions (e.g., Urea and Creatinine) and thyroid
function (e.g., T« andT+), Btk and Bte produced a significant differences
(increase or decrease) at some period of treatment and some concentrations
of Bt. Specimens from liver, kidney and spleen of treated male and female
rats treated were taken for examination by light microscopy and
photographed. Btk and Bte showed mild effect and cellular immunity
(activation of Kupffer cells) on liver. In addition, in the kidney, adverse
effect (thickening of glomerular capillary basement membrane),
albuminous material in Bowman's space and mild effect (atrophied
glomerular capillary tubes) were recorded. Also, in the female rats treated
with Btk, spleen tissue was less affected (the follicular blood vessels
showed thickening of the wall). Lymphocytic depletion in the lymphoid
follicles in the spleen of females was noticed with Bte. In addition,
thickening of the blood vessel wall of follicular vessel and lymphocytic
depletion in the lymphoid follicle were found in the spleen of male rats

treated with Bte.
Key Words. Bacillus thuringiensis, S littoralis toxicity, ELISA,
pathogenicity, rats.



ACKNOWLEDGMENT

| wish to express my deep thankful to Prof. Dr. Zidan Hendy Abd
El-Hamid, Prof. of Pesticides, Department of Plant Protection, Faculty
of Agriculture, Ain Shams University, for his continues advice to my
capacity building as a professional researcher, his efforts in revising the
manuscript is very much appreciated and his sharing in suggesting the
points this study.

Sincere thanks to Prof. Dr. Madiha Abo EI-M akarem Rizk, Prof.
of Economic Entomology, Department of Plant Protection, Faculty of
Agriculture, Ain Shams University, for her supervision, sincere guidance,
consultation and the unlimited help throughout this work.

| would like to express my cardiac thanks and sincere appreciation
to Prof. Dr. Hassan Kasem Mohamed Bekheit, Prof. of Pesticides,
Plant Protection Institute, Agric. Research Center, for his sincere effort,
continues support, wise guidance and intelligent observations helped this
work to be finally achieved.

My sincere appreciation and thanks to Prof. Dr. Shawky
Mahmoud Selim Prof. of Microbiology, Department of Microbiology,
Faculty of Agriculture, Ain Shams University, for his supervision,
reading the manuscript, helpful suggestion and most advice through the
work.

| would like to express my great thanks to my friend Dr. Ahmed
Gharib for their sincere helps and support.

Finally, 1 acknowledge to al the staff members and colleges in
Plant Protection Institute, Agric. Research Center, for their help and
encouragement.



CONTENTS

TITLE Page
LIST OF TABLES v
VIl

LIST OF FIGURES
| - INTRODUCTION

I1 - REVIEW OF LITERATURE.......oiiiiiiiie e e,
\-Toxicity of some B. thuringiensis isolates against some insects.

-Immunological studies
- - Immune response of mammaliato Bt..
Y, Y-Enzyme-Linked Immunosorbent Assay (ELISA) for Bt .

-Toxicity and Pathogenicty of Bt on mammalian
. - Bacillus thuringeinsis receptors specificity..............cco.....

- Safety of Bttomammals ..o
- Effect of Bt and some chemicals on clinco-biochemical

¥.¢-Pathogenicity and infectivity of Bt to mammals

1l - MATERIALS AND METHODS.......c.ciiiiviie e e
-Bacillus thuringiensiSstrains...........ccvvvevie e e e eeeaennas
- Culture conditionsof Bt...........ccccoiiiiii i

- Bioassay eXPerimentsS........ovvevrereeie e e e e e aenienaas
- Rearing of the cotton leaf warm S littoralis

- larval treatments

- Immunological StUdIES...........oveiiiiii e

£,V -Immunization of rabbits.............cooiiii i
¢, Y-Enzyme- linked immunosorbentassay (ELISA) and

competitive immunoassay

- Subchoronic toxicity (- days) of Bt against rats...............
- -Experimental Animals
- -Animal treatments .........c.ooviiiii i
- -Observation of animals



- -Evaluation of results............ccccoviieiii s
- - Clinico-biochemical analyses.............cccocveeviiennes

- - -Collection of plasma samples...............ccoviieiiinnnnnn.
.Determination of plasma aminotransferase (ALT &AST)

BCHIVITY e e e
. Determination of plasma Alkaline Phosphatase (ALP)

ACTIVITY ..o e
. Determination of plasma Acetylcholinesterase (AChE)

BCLIVITY ..o
. Determination of plasmaTotal Protein (T.P.)

(ol ]gTer < 011 = 1o o TP
. Determination of plasma Albumin (Alb.) concentration...
. Determination of plasma Urea concentration.................
. Determination of plasma Creatinine concentration..........
.Determination of plasmatotal thyroxine (T ) and

trilodothyroning (T )...ccovieiee e e
. Histopathological examinations................cccoevevviiennns
-Statistical Analysis Procedures..........ccovvviiieiiiiieiininannnn.
IV - RESULTS AND DISCUSSION......ciiiiii i e
-Bioassay of B. thuringiensis subsp. kurstaki and B. thuringiensis
subsp. entomocidus on larvae of the cotton leafworm, S.
0T AliS. . e
-Immunological effects of Bt strains on albino white rabbits......
STHEFALION. .o
-Competitive inhibition studies...................c.o.. ..
-Subchronic toxicity of Bt (Btk & Bte) againstrats ................
-Influence on mortality, behavior and morphological aspects
. - Influence of Btk and Bte on body weights gain............
- Influence of Btk and Bte on weights of the internal organs....
- Effect of Btk and Bte on some selected biochemical aspectsin

male and female albinorats................coo oo vi i,
- Bt (Btk & Bte)and liver function in female and male albino



-Effect on total protein (TP) and albumin (ALB)
concentration

activity

-Effect of Bt on some kidney function parametersin albino

-Effectonurealevel... ..o
-Effect on creatinine level

-Bt and thyroid function (thyroxine"T " and triiodo-
thyronine"T ") inmaeabinorats................cccoeevvvieenn ..
-Histopathological changes on some internal organs of tested

rats with different concentrations of Btk and Bte.....................

VI-REFERENCES.........o i,
VIl- ARABIC SUMMARY



No.
of
Table

AR

List of Tables

Titles

Corrected mortality percentages of the first, second and
fourth instar larvae of S littoralis fed on diet treated
with different concentrations of B. thuringiensis isolates
Toxicity regression line parameters of Y% instar larvae of
S littoralis after treated withBt. ............................
Toxicity regression line parameters of Y™ instar larvae of
S Littoralis after treated withBt. ........................
Toxicity regression line parameters of ¢" instar larvae of
S littoralis after treated with Bt. ........................
Titration of different dilutions of Btk antibodies with
different concentrations of Btk coating antigens. .......
Titration of different dilutions of Bte antibodies with
different concentrations of Bte coating antigens..........
The competitive inhibition activity of Btk and Bte spores
at concentration V:A++ of Ab with Y,° x)+" spore/ml as

Effect of Btk and Bte on body weight gain (g) of female
rats treated oraly at daily interval for 4+ days............
Effect of Btk and Bte on body weight gain (g) of mae
rats treated orally at daily interval for 4+ days............
Effect of Btk and Bte on organs weight (g/) g body
weight) of female rats treated orally at daily interval for

Effect of Btk and Bte on organs weight (g/" g body
weight) of male rats treated orally at daily intervals for

Page

¢0

1

1

1

o¢

oq

1y

1y



V'Y

'Y

V¢

\o

Y 1

ARY%

YA

14

Y

Yy

Effect of treatment with different concentrations of Btk
and Bte on alanine aminotransferase (ALT) activity in
femaleabinoratS (U/L)...........cooviiiiiiiiiii
Effect of treatment with different concentrations of Btk
and Bte on aanine aminotransferase (ALT) activity in
maleabinorats (U/L)..........coooiiiiiiiiiiiin
Effect of treatment with different concentrations of Btk
and Bte on aspartate aminotransferase (AST) activity in
femaleabinoratS (U/L)..........cooooviiiiiiiiiii
Effect of treatment with different concentrations of Btk
and Bte on aspartate aminotransferase (AST) activity in
male abino ratS (U/L).....ccccceevveieseere e
Effect of treatment with different concentrations of Btk
and Bte on alkaline phosphatase (ALP) activity in female
abinoras(U/L).......coooiiii
Effect of treatment with different concentrations of Btk
and Bte on akaline phosphatase (ALP) activity in male
abino ratS (IU/L)... ..o
Effect of treatment with different concentrations of Btk
and Bte on total protein concentration in female abino
FAS (/D). ..o
Effect of treatment with different concentrations of Btk
and Bte on total protein concentration in male albino rats

Effect of treatment with different concentrations of Btk
and Bte on abumin concentration in femae abino rats

Effect of treatment with different concentrations of Btk
and Bte on albumin concentration in male abino rats

Effect of treatment with different concentrations of Btk
and Bte on choline estrase (Ch.E) activity in female

14

14

&

A\

AN

AN



Yy

Y¢

Yo

A\l

Yv

YA

AR

Vi

abinorats(U/L).......ooooiiii

Effect of treatment with different concentrations of Btk
and Bte on choline estrase (Ch.E) activity in male ahbino
FAS (U/L) ..o
Effect of treatment with different concentrations of Btk
and Bte on urea level concentration in female albino rats

Effect of treatment with different concentrations of Btk
and Bte on urea level concentration in male abino rats

Effect of treatment with different concentrations of Btk
and Bte on creatinine level concentration in female
abinoras(mg/dl)...........oooiii
Effect of treatment with different concentrations of Btk
and Bte on creatinine level concentration in male ahbino
ras(Mg/dl)... ..o
Effect of treatment with different concentrations of Btk
and Bte on thyroxine (T¢) (ug/dl) and tri-iodothyronine
(TY) (ng/dl) concentration in female albinorats.........
Effect of treatment with different concentrations of Btk
and Bte on thyroxine (T¢) (ug/dl) and tri-iodothyronine
(TY) (ng/dl) concentrationin malealbinorats..............

AY

AY

ay

ay

q¢

q¢



No.

of

Fig.

List of Figures

Titles

Corrected mortality percentages of the first, second and
fourth instar larvae of S littoralis fed on diet treated with
different concentrations of B. thuringiensisisolates.........
Two-dimensional titration of different dilutions of Btk
antibodies with different concentrations (Y, °ox\:’,
Y,ox)V " ), Yox )V« and +,1Yex) + " spore/ml) of Btk coating
Y118 oS 1 1
Two-dimensional titration of different dilutions of Bte
antibodies with different concentrations (Y, °ox\:’,
Y,ox)V ' ), Yox)V " and +,1Yex) + " spore/ml) of Bte coating
L0 USSR
ELISA inhibition curves for Btk antibodies (at Y: A+ + final
dilution) with coating antigen Btk at concentration Y,° X
V" theanalyte Was Btk SPOTeS. ..........vveeeveeeeeeeeeeenn..
ELISA inhibition curves for Bte antibodies (at Y: A+ fina
dilution) with coating antigen Bte at concentration Y,° X
V7. the analyte Was BLe SPOTES. ..........veeeeeeeereseseeeeesenenns
ELISA inhibition curves for Btk antibodies (at Y: A+ fina
dilution) with coating antigen Btk at concentration Y,° X
V" the analyte Was BLe SPOTES. .....coevvveeeeeeeeeeeeeennes
ELISA inhibition curves for Bte antibodies (at Y: A+ + final
dilution) with coating antigen Bte at concentration Y,° X
V7. the analyte Was BtK SPOTES. .. ....vevereeeereeeeesrseeeseseenees
Effect of Btk and Bte on body weight gain (g) of female and
male rats treated oraly a daly interva for 9
days............

Page

1Y

o)

o)

00

00

o1

o1

i



AR

V'Y

'Y

V¢

\o

V1

ARY%

YA

Y4

viii

Effect of Btk and Bte on organs weight (g/):+g body
weight) of female rats treated oraly at daily interval for 4+
days. ........coonn

Effect of Btk and Bte on organs weight (g/):+g body
weight) of female rats treated oraly at daily interval for 4+

Effect of Btk and Bte on organs weight (g/)*+g body
weight) of male rats treated oraly at daily interval for 4+

Effect of Btk and Bte on organs weight (g/)*+g body
weight) of male rats treated oraly at daily interval for 4+

Effect of treatment with different concentrations of Btk and
Bte on alanine aminotransferase (ALT) activity in female
abinorats (U/L)... ..o,
Effect of treatment with different concentrations of Btk and
Bte on aanine aminotransferase (ALT) activity in male
abinorats (U/L)... ..o
Effect of treatment with different concentrations of Btk and
Bte on aspartate aminotransferase (AST) activity in female
abinorats (U/L).......cooiiiii e,
Effect of treatment with different concentrations of Btk and
Bte on aspartate aminotransferase (AST) activity in male
abinorats (U/L)......coooiii e

Effect of treatment with different concentrations of Btk and
Bte on akaline phosphatase (ALP) activity in female albino
FAS (TUIL) oo
Effect of treatment with different concentrations of Btk and
Bte on akaline phosphatase (ALP) activity in male abino
rats (IU/L)......

Effect of treatment with different concentrations of Btk and
Bte on total protein concentration in female abino rats

1)

¢

¢

10

\A

\Al

\al

A&

A%

YA



AR

Yy

Yy

Y¢

Yo

¥

Yv

YA

Y4

AR

vy

Effect of treatment with different concentrations of Btk and
Bte on total protein concentration in male albino rats (g/dl).
Effect of treatment with different concentrations of Btk and
Bte on albumin concentration in female albino rats (g/dl). ..
Effect of treatment with different concentrations of Btk and
Bte on albumin concentration in male albino rats (g/dl)......
Effect of treatment with different concentrations of Btk and
Bte on choline estrase (Ch.E) activity in female abino rats

Effect of treatment with different concentrations of Btk and
Bte on choline estrase (Ch.E) activity in male abino rats
Effect of treatment with different concentrations of Btk and
Bte on urealevel concentration in female abino rats (g/dl)..

Effect of treatment with different concentrations of Btk and
Bte on urealevel concentration in male albino rats (g/dl).....

Effect of treatment with different concentrations of Btk and
Bte on creatinine level concentration in female abino rats

Effect of treatment with different concentrations of Btk and
Bte on creatinine level concentration in male abino rats

Effect of treatment with different concentrations of Btk and
Bte on thyroxine (T¢) concentration in female and male
abinorats (Ua/dl).......cooiii
Effect of treatment with different concentrations of Btk and
Bte on tri-iodothyronine (TY) concentration in female and
maeabinorats(ng/dl)............ooiii

Liver of control female group showing norma hepatic
tissue (H&E Stain X€++). oo,

Liver of female treated with Btk ()+") showing vacular

AY

AY

A€

AN

A4

q0

a1

ay

aA



