g

b (" i ’> |
/.’/ . 1 |
‘ g P"' i I,.‘_,-..\‘-—m- ‘npvdohw-‘obmﬂbv‘oh \’/ —— \,/ " \9’ o \?/ Cotomss ?/ /‘@ :

PRl ] {il i




XS AN O DS EXS XSS AXH
L, W et G- —c— e e e o B - ~<om— ‘5%‘ Ité i 4 b4
SE 0 S, ¥ ST L O ST ¢ ST ST W ST, P ST O (S5 2V ST = W ST 8 ST S ST S ST e A

e ] e ] i
@ ASUNET

Al

M
&
- o
e

o

Slaglea
iy

-

.....
Bt e
oa

3

o S |
@ ASUNET

vy
adl
e

L
alad




\-Q»MPW.»_)@(.“)@(_”—)@(_‘O— =

ity Saaly (g SN (3

Lo

it

by Lol ad Al Balal) ()f aulind) Al s
it Al (90 cisel B DY) o1 o

i | o el | A
@ ASUNET

Qiua.:

4 &
DL 0 Iy ADEY) 038 Jadal

%ot =¥+ O dgad Ayl Agsia Y010 (e Bl dage
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

@

)

=

e O oyl W o

@




A==

et ] e
@ ASUNET
o

—— W—-‘OW—-

-

O

E: —:o%—-o-—ﬁ—-oh—m—c‘ﬁ‘c n-vqo)—-
/ > X 7

e’




O

2 -

a . 7
7 Nt

e )

pP—

—
e

N

&=
O e

—_— p— =
O - -
S
X -

—

=
——

7

O —

-4

—_

N

N
—_——

—-—

==
4




STUDIES ON THE KARYOTYPE, ENZYME
PHENOTYPE AND OTHER TISSUE CHARACTERS .
OF FRESH WATER TELEOSTS |

Thests submitted for /
the Requirements of Doctorate Degree of Science (Zoology)

Presented by
SAMAA MOHAMED EL-SAID TAHA BAKR

M. Se.

SUPERVISORS
Prof. Dr. GAMAL ABD EL-RAOUF MADKOUR

Professor of Comparative anatomy

Zoology Department
Faculty of Science

Tanta University

Dr. MOHAMMED E. M. Dr. THARWAT §. SHENOUDA
ZOWAIL Assistant Professor of Zoology ‘
Assistant Professor of Zoology Faculty of Education, Kafr EI-Sheikh |
Faculty of Science Tanta University

Zagacig Universitv, Benha Branch
Dr. ESSAM EL-DIN AGAMY
Lecturer of Zoology

Zoology Department |
Faculty of Science
Shebeen El-Koom

Zoology Department
Facuity of Science
Tanta University
1995







SUPERVISORS

Prof. Dr. Gamal Abd El-Raouf Madkour

Professor of Comparative Anatomy .
Zoology Department, Faculty of Science, Tanta University

Dr. Mohammed E.M. Zowial
Assistant Professor of Zoology |
Zoology Department. Faculty of Science Benha. Zagazig |

University

Dr. Tharwat Sadek Shenouda
Assistant Professor of Zoclogy

Facultv of Education. Kafr El-Sheikh. Tanta University

Dr. Essam El-Din Agamy
Lecturer of Zoology
Zoology Department, Faculty of Science, Shebeen El- Koom,

Menofia University



Curriculum vitae

Name : Samaa Mohamed El-Said Taha Bakr.
Date of birth ; | -8-1962

Locality ; Kome Hamada - Behira

Nationality r Egyptian

Social status : Married

Education : Molhaka El-Molamen primary school

(1968-1974) Salah Salem preparatory

school (1974-1977)

Naser secondary school (1977-1980)

Tanta University (1980-1984)
Qualifications B.Sc. (Zoology, May, 1984), with a general

grade "very good", Faculty of Science, Tanta

University Attended and passed successfully

the post graduate courses in partial

fulfilment of M.Sc. 1986, M.Sc. 1989.
Present Post. : Assist. lecturer, Biology Department,

Faculty of Education Kafr Ei-Sheikh, Tanta

University

Head of Zoology Department




ACKNOWLEDGMENT

My sincere thanks and deepest appreciation are dedicated to
Prof. Dr. Gamal Abd El-Raouf Madkour, Professor of
Comparative Anatomy. Zoology Department, Faculty of Science,
Tanta University for supervising the work, his interest, facilities and

constant encouragement and revision of the manuscript.

I am greatly indebted to Dr. Mohammed E.M. Zowial
Assistant Professor of Zoology, Zoology Department. Facuilty of
Science Benha, Zagazig Umiversity, for supervising the work, his
careful guidance. continuous constructive criticism and valuable
discussions during the course of this investigation and for the
revision of the manuscript. [ will always be indebted to him for his

constant encouragement.

[ also wish to express my great thanks to Dr. Throwat
Sadek Shenouda. Assistant Professor of Zoology, Faculty of
Education, Kafr EI-Sheikh. Tanta University, for his valuable

criticism, reading the manuscript and interest in this work.

My deep thanks and gratitude to Dr. Essam El-Din Agamy
lecturer of Zoology, Faculty of Science, Shebeen El-Koom. Menofia

University, for suggesting the problem and valuable assistance.




I would like to express my sincere and deep gratitude to Prof.

Dr. Merveet Anwar Mansour, Head of Zoology Department,

Faculty of Science, Tanta University, for facilities and constant

encouragement.

Also the author wishes to express her sincere thanks to head
of Biology Department, Faculty of Education, Kafr El-Sheikh.
Tanta University, for great facilities.

Finally the author wishes to express her deep thanks to her

parents , husband and sons for their encouragements.







CONTENTS

Page
Introduction - 1
Review of Literature ------- 4
Cytogenetic Studies - 4
DNA Content mmmmmmemmmneee 13
Electrophoretic Studies - 15
Material and Methods -- ' 27
Chromosomal Preparation -----=-=-  <=m—emmmmmemmmmeeo 27
Histochemical Studyv -- 32
Electrophoretic Methods ------=-==-  —m=mmemecccmomunnene 34
(Lactate dehydrogenase enzyme) - 34
Statistical analysis -- - 37
Resuits ----- 40
Cytogenetic 40
DNA CONtent —=sememmmmmemmmmmmmmmmen oo cme e 75
Electrophoretic investigations - 36
(lactate dehydrogenase) ------------ 86
A - White Muscle - - 86
B - Heart Tissue : 99
C - Liver Tissue 112
Discussion mmmm e 128
Summary & Conclusion - i51
References -------e-mmmememommmmmmmcocmaoe e 156

Arabic summary



LIST OF FIGURES

Fig. No. Page
Figure (1): Photographs of fishes used 30
Figure (2); Chromosomal metaphase of Sarotherodon 41

galilaeus collected from fresh water ( A)

spread ( B) Karyotype

Figure (3): Idogram of chromosomes of Sarotherodon gahifacus 43
Figure (4): Chromosomal metaphase of Tilapia zillii 45

collected from fresh water (A) spread (B)

karyotype
Figure (5): Idogram ot chromosomes ot Tilapia zillii 17
Figure (6): Chromosomal metaphase of Qreochromis 49

niloticus collected from fresh water (A)
spread (B) karyotype

Figure (7). ldogram of chromosomes of Oreochromis niloticus 51




Figure (8): Chromosomal metaphase of Clarias lazera

Figure (9):

Figure (10):

Figure (11):

Figure (12}

Figure (13):

Figure (14):

Figure (15):

Figure (16):

Figure (17):

collected from fresh water (A) spread
(B) karyotype

Idogram of chromosomes of Clarias lazera

Chromosomal metaphase of Barbus bynni

collected from fresh water (A) spread

(B) karyotype

Idogram of chromosomes of Barbus bynni

Chromosomal mean iength of both Sarotherodon

galilaeus and Tilapia zillit

[.inear structure of the chromosomal mean length

of both Sarotherodon galilagus and Tilapia ziliu

Chromosomal mean length of both Oreochromis

niloticus and Sarotherodon galilaeys
Linear structure of chromosomal mean iength
of both Oreochromis niloticus and Sarotherodon

galilacus
Chromosomal mean length of both Oreochromis

miloticus and Tilapia zitlii

Linear structure of chromosomal mean length

of both Qreochromis niloticus and Tilapia ziili

60

64

67

68

A

72



