aa 1) Cran 11 A A

(e oJ o <Jo ]

mxuSJ@M/%\yMMJS\M@JgAM\@M\J&@'

i 18 a glrall Lyp 319385 5 CUSuAl) S g 9 SISV (55 5 ey

Al oM (5 g e A giisa

«SUaa M
JAYUA}'elﬂmaimth °

A4 A LaY) cladal) (any o
BSa (19SS 8 Cilada ALu L o

ad i Uad Lgn (98 38 sl Ay o




ESTIMATION OF SOME METALLIC POLLUTANTS IN
HAIR AS AN INDICATIVE TOOL TO THEIR LEVELS
IN BOVINE TISSUES.

Thesis presented by

Doha Yahia Ahmed Ahmed
(B. Vet. Sci. 1998, Faculty of Vet. Med., Assiut University)

FOR

The degree of M. Vet. Sci.
In Medical Jurisprudence and Toxicology

Under the supervision of

r ﬁ Dr. Adel Shehata Mahmoud

N Professor of Forensic Medicine and Toxicology
Faculty of Veterinary Medicine, Assiut University

Dr. Abdel-Latif Shaker Seddek

Professor ¢f Forensic Medicine and Toxicology and Vice-Dean of
Facuity of Veterinary Medicine, South Valley University

Dr. Ahmed Abd El-Baky Sharkawy

Assistant professor of Forensic Medicine and Toxicology
Faculty of Veterinary Medicine, Assut University

Department of Forensic Medicine and Toxicology
Faculty of Veterinary Medicine, Assiut University, Egypt

2005



Certificate of Approval

“ Estimation of some metallic pollutants in hair as indicative fool to
their levels in bovine tissues.”

Thesis presented by

Doha Yahia Ahmed Ahmed
For the Degree of M. Vet. Sci.

Judgment and Discussion Committee

N |

YA ‘

Prof. Dr. Ali Haider Abou ~ Hadeed /Z (7 !
|

Prof. And head of Dept. of Veterinary Forensic Medicine and
Toxicology, Faculty of Veterinary Medicine, Zagazig University.
( Examiner)

Prof. Dr. Thabet A. Ibrahim C/—M«/\

Prof. and head of Dept. of Veterinary Forensic Medicine and
Toxicology, Faculty of Veterinary Medicine, Assiut University.
( Examiner )

| Sh
r Prof. Dr. Adel Shehata Mahmoud ﬁ O(QQ

Professor of Veterinary Forensic Medicine and

’ Toxicology, Faculty of Veterinary Medicine, Assiut University.
( Supervisor and examiner ) Q j[
Prof. Dr. Abdel — Latif Shaker Seddek A" j\
Professor of Veterinary Forensic Medicine and

Toxicology, and Vice — Dean of Faculty of Veterinary
Medicine,South Valley University.
( Supervisor and examiner )

Assiut — Egypt
2005













AKNOWLEDGEMENT

First of all, prayful thanks to ALLAH for the power,

endurance and every thing | have that ALLAH give me during my

life.

| would like to express my sincerest gratitude to Professor Dr.
Adel Shehata Mahmoud, Professor of Forensic Medicine and
Toxicology, Faculty of Veterinary Medicine, Assiut University for
his supervision, great attention, guidance, valuable help and
continuous encouragement during my study.

| wouid like to express my thanks to Professor Dr. Abdel-
Latif Shaker Seddek, Professor of Forensic Medicine and
Toxicology and Vice-Dean of Faculty of Veterinary Medicine,
South Valley University for his supervision, kind help, guidance
and encouragement.

| would like to express my thanks to Dr. Ahmed Abd El-
Baky Sharkawy, Assistant professor of Forensic Medicine and
Toxicology, Facuity of Veterinary Medicine, Assiut University for
his supervision, kind help, guidance and encouragement.

| would like to express my cordial thanks to my friend Doaa S.
Abd Elmagid, Assistant researcher, Faculty of Veterinary
Medicine, Assiut University for her great and kind help.

| would like to express my thanks to meat inspectors in
Elwasta, Mosha and Assiut slaughterhouses (Assiut — Egypt) for
their kind help in facilitating the collection of different samples.

| would like to express my thanks to all members of
Department of Forensic Medicine and Toxicology, Faculty of
Veterinary Medicine, Assiut University.







INTRODUCTION... ...,
AIMOFTHE STUDY...... ..o

CONTENTS

REVIEW OF LITERATURE...................

.

Sourcesoflead..................ccooea .

Exposure............ccooiiiiiin,

Absorption of lead.......................

DIStHbULION. ..o e e

Y (o7 010 D 1) 1 ¢ D PP

Excretion......................

ToxicdoSe. ..o e

Toxiceffects........ccovevveni i,

Estimated levels of lead... ........

SoUTCES OF CAAMUUI . . . . ottt e et e e e e e s e ee e e e

Exposure..................

Absorption of cadmium......................

Distribution. .. ......coo e

Metabolism................

[ 2h v g ot s ) 1 TR P

Toxiceffects.........oooveeveenennnn.

Estimated levels of cadmium..........................

MERCURY..................

e Sources of mercury..................

Page

O =1 W th s W W N

B W W W W W W L W bR e e e
o D OG0 =1 h W N O D e D e

S
wn



o Exposure.....................

o TOXICAOSE....vv i

e Absorption........................

e Distribution and metabolism...............

e Excretion.............

o Toxiceffects .ooot e

e Estimated levels of mercury.....................ool
MATERIALS AND METHODS...........
SUMMMARY .........ccooviiiiinn,
ARABIC SUMMARY

47
48
49
50
51
52
54
57
64
90
104
125




TABLE

Table 1:

Table 2:

Table 3:

Table 4:

Table 5:

Table 6:

Table 7:

Table 8:

Table 9:

Table 10:

Table 11:

Table 12:

LIST OF TABLES

Relative lead content in various fractions of blood.............
Lead poisoning incattle ..................ccooooiii i

Values of lead concentrations in tissues of examined cattle
andbuffaloes .......ocov i i

Values of cadmium concentrations in tissues of examined
cattle and buffaloes...............

Values of mercury concentrations in tissues of examined
cattle and buffaloes.............................

Correlations between lead concentrations in hair and other
tissues in cattle. ......................

Correlations between lead concentrations in hair and other
tissues in buffaloes.......................

Correlations between cadmium concentrations in hair and
other tissues incaftle......................

Correlations between cadmium concentrations in hair and
other tissues in buffaloes...............cooii v

Correlations between mercury concentrations in hair and
other tissues incattle........................

Correlations between mercury concentrations in hair and
other tissues in buffaloes................

Correlations between lead, cadmium and mercury (ppm)
concentrations in hair and other investigated tissues...........

12

66

67

68

76

78

80

81

85

86

89




Figure
Fig. 1:

Fig. 2:

Fig. 3:

Fig. 4:

Fig. 5:
Fig. 6:
Fig. 7:
Fig. 8:

Fig. 9:

Fig. 10:
Fig. 11:

Fig. 12:
Fig. 13:
Fig. 14:
Fig. 15:
Fig. 16:

Fig. 17:

Fig. 18:

Fig. 19:

LIST OF FIGURES

Schematic view of lead metabolism.........................

Interference of lead with hemebiosynthesis...................

Mean values of tissues lead concentrations in examined
cattle and bufTaloes. .. ... oo in e

Mean values of tissues cadmium concentrations in
examined cattle and buffaloes... .................

Mean values of tissues mercury concentrations in examined
cattle and buffaloes.......................

Correlations between lead in hair and blood of cattle...... ...

Correlations between lead in hair and muscle of cattle... ....
Correlations between lead in hair and blood of buffaloes.....

Correlations between lead in hair and bone of buffaloes......
Correlations between cadmium in hair and blood of cattle...
Correlations between cadmium in hair and liver of cattle. ...

Correlations between cadmium in hair and blood of
DU A0S .. oo o oo e e e e e e

Correlations between cadmium in hair and liver of
buffaloes..................

Correlations between cadmium in hair and kidney of
buffaloes................co i

Correlations between cadmium in hair and muscle of
13915 221 [0 = SO OO

Correlations between mercury in hair and muscle of cattle.

Correlations between mercury in hair and blood of
buffaloes. .. ..o

Correlations between mercury in hair and kidney of
buffaloes.....................

Correlations between mercury in hair and bone of buffaloes.

Page

10

15

69

70

71

77
79

79
81
81

83

83

84

84
87

87

88
88




Introduction

INTRODUCTION

Environmental pollution by heavy metals is a serious problem,
which is recognized in most countries allover the world. The modern
industrial and agricultural production provides many contact points for
the food animails with several toxic substances through air, feed and
water.

Heavy metals contaminate the food chain through industrial
sources, natural erosion and geochemical cycles. Plants are
contaminated either from deposition of metals in the surface soils or
by direct contamination from the air and herbivorous animais may in
turn increase their metais by eating the plants (Froslie et al., 1984
and Niemi et al., 1991). Once in the animals, the heavy metals can be
stored in tissues or they can be eliminated through excretion or by
deposition in feathers or hair (Phelps et al., 1980, Goede and
DeBruin, 1986).

The lead content in hair of cattle and horse and the wool of
sheep is reported to be raised significantly in poisoned animals,
concerning exposure to long term ingestion as a result of industrial
contamination (Radostits et al., 2000). Hair cadmium is a reliable
indicator for environmental exposure and for assessment of past and
continuous exposure levels (Oleru, 1975). The assumption that
concentration of mercury in hair is proportional to the amount of
mercury in blood has been extensively studied and demonstrated
(Cernichiari et al., 1995).



Introduction

Hair is an integumentary structure, which grows continuously
and maintains a blood supply connection with the body. Growing from
the base, each segment of hair contains a record of elements
circulating in the blood at the time that segment of hair was formed
(Burger et al., 1994). Examination of hair is emerging as a useful tool
for the assessment of exposure loads for certain toxicants and

pollutants (Srivastava and Gupta., 1994).

Concerning the previous scientific facts, the aim of the present
investigation is to establish the role of hair as a reliable indicator for
determination of some metallic pollutants in tissues of the exposed
animals. Thus, metals levels in hair can serve as early warning tool.







