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ABSTRACT

Affaf Abbas Sayed, Histopathological and Biochemical
Studies on the Side Effects of One of Pesticides on Mice and
Their Progeny. College for Girls, Ain Shams University, 1995.

Profenofos is an organophosphorus insecticide widely used
in Egypt to control a wide range of insects. In the present work,
the biochemical, histopathological, and teratologiccal effects of
Profenofos were investigated in the pregnant female mice and
their fetuses. Three groups of pregnanct female mice (Swiss
mice) each composed of 30 animals were used. The first group
served as control, while the other two groups received orally
sublethal doses of 7.5 and 15mg/ kg body weight of Profenofos

during organogenesis on days- 7-16 of gestation.

The study of pregnant mothers included the activity of
transaminases (GPT and GOT) and alkaline phosphatase in the
liver. Also, the concentrations of creatinine and urca were
investigated in kidneys. The data revealed that the biochemical
constituents were highly affected by the tested insecticide and
the liver and kidney function suffered from the side effects of

Profenofos.
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Histopathological examination in pregnant inice revealed
degenerative changes in liver, kidney and lung. The prevailing
effect observed in the histological examination was congestion
in most of the blood vessels of all tissues with inflammation in
different areas. Furthermore, histopathological examination of
fetuses showed some histopathological lesions in the liver and

kidney.

Examination of fetuses on day-18 of gestation showed
apparent teratological effects. The mean numbers of implantation
and resorption sites were significantly affected. The fetuses
were under-weight, and congenital anomalies were more

pronounced. Ossification of skeletal system was retarded.

Central Library - Ain Shams University



LIST OF CONTENTS

Page

INTRODUCTION ...t s 1

AIM OF THE WORK ......ccoooooiiiiiee e 3

REVIEW OF LITERATURE ..o, 4

Toxic action of organophosphorus insecticides .................. 4

Reproduction and teratogenic effects of pesticides ........... 9
Physiological and biochemical effects of organophosphorus

compounds and other pesticides ............... VTR 18

Normal histology . ....coooviiiiiic e 28

A. Pregnant mothers ... 28

ToLAVED (o 28

2.Kidney ... 29

3hung 30

BLUFetUSES .. oo, 31

LULIVEr oo 31

2.Kidney ... 31

Studies on histopathological changes ............................ 32

MATERIAL & METHODS ..o 40

1. Experimental animals ..., 40

AL SPECIES .. oo 40

B.Strain ... ..o 41

C. Breeding ... 41

2. INSECHCIAES ..o ot 43

3. TOXICILY 1St .ocve i 44

A. Determination of the acute oral LDs, for
Profenofos insecticide ..........c..ooooooiiiiiiiiei 44
4. Design of experiments ...t e 45

Central Library - Ain Shams University



LIST OF CONTENTS (CONT.)

Page
5. Teratological examinations ...................cc..c.cooviiniiveeel 45
A. Pregnant mothers .......................................... 46
B.Fetuses .. ..o 46
C. Morphological examinations ............................... 46
D. Skeletal examination ..................ccocoovviiiiiiinn, 47
6. Histopathological studies .......................cocoooiiee 48
A Mothers ... 48
B.Fetuses . ..o 49
7. Biochemical studies ..o 50
I. Determination of liver enzyme activities .............. 50
A. Determination of glutamic oxaloacetic
transaminase (GOT) ... 50
B. Determination of glutamic pyruvic
transaminase (GPT) ... 55
C. Determination of alkaline phosphatase ...... 59
I1. Determination of concentrations of creatinine
and urea in kidney of pregnant mothers ........ 63
A. Determination of creatinine concentration 63
B. Determination of urea concentrations ........ 66
8. Statistical analysis ...............c.ccooeiviiiiin e 69
RESULT S e 72
- Oral lethal dose LLDsy and sublethal dose of the tested
compound .. ... 72
- General behaviour and morphological investigations ....... 75
- Clinical symptoms ... 75
- Teratological studies ................c..cooviiiiiiiice e, 76
i

Central Library - Ain Shams University



LIST OF CONTENTS (CONT.)

Page
I. General characters of pregnant mice ............................ 76
II. Structure of the uterus of pregnant female mice .. 77
1. Morphological characteristics of the fetuses ...... 78
- The malformations ................................... 95
- Skeletal examinations ....................cc..oooenen. 105
A. Ossification of the skull .................. 105
B. Ossification of vertebrae ................. 106
C. Ossification of the pectoral girdle,
fore limbs, and sternebrae ............... 106
D. Ossification of the pelvic girdle and
hind limbs ... 107
- Biochemical changes on pregnant female mice ............... 121
1. Enzymes activity in liver ..., 121
A. Effect of Profenofos treatment on glutamic
pyruvic transaminase (GPT) ..................... 121
B. Effect of Profenofos treatment on glutamic
oxaloacetic transaminase (GOT) .............. 122
C. Effectof Profenofos treatment on alkaline
phosphatase ..o 122

2. Creatinine and urea concentration in the kidney .. 122
A. Effect of Profenofos treatment on creatinine 122

B. Effect of Profenofos treatiment on urea ...... 123
- Histopathological Results ... 131
Mothers e 131
AL LIVET e 131
B.Kidney ... 132
C.oLung .o 134
iii

Central Library - Ain Shams University



LIST OF CONTENTS (CONT.)

Page

Fetuses 135
ACLIVEE 135

B.Kidney ... 136
DISCUSSION ... e 152
SUMMARY & CONCLUSION ..., 171
REFERENCES ... o 176

iv

Central Library - Ain Shams University



LIST OF TABLES

Page

Table (1): The acute oral toxicity of Profenofos to female

IIICE oottt oot 73
Table (2): Effect of Profenofos on the pregnant mothers

treated on days- 7-16 of gestation and the effect on

their fetuses ..o 80
Table (3): Frequency and percentages of the effect of

Profenofos on the skeletal system of mice fetuses

on day-18 of gestation ...................c..oceniieninnn, 109
Table (4): Influences of Profenofos administration (7.5

and 15mg/ kg body weight) on the enzymes activity

of transaminases (GPT and GOT) and alkaline

phosphatase in the liver of pregnant female mice ... 124
Table (5): Influences of Profenofos admimistration (7.5

and 15mg/ kg body weight) on the creatinine and

urea concentrations in kidney of pregnant female

IECE  ooviivis voeeree e eetie et e e e e e e e s e 125
Table (6): Frequency and Percentages of histopathological

lesions of some internal organs of pregnant mice

treated with Profenofos ... 137
Table (7): Frequency and Percentages of histopathological

lesions of some internal organs of mice fetuses

matemally treated with Profenofos ........................ 138

Central Library - Ain Shams University



LIST OF FIGURES

Page

Fig. (1): Standard clibration curve for GOT .................... 54
Fig. (2): Standard Ealibration curve for GPT .................... 58
Fig. (3): Standard Calibration curve for alkaline phospha-

BASE i e 62
Fig. (4): Measurement of LDsy of Profenofos using female

mice as experimental model ... 74
Fig. (5): Implantation sites changes of control and

maternally treated fetuses ... 81
Fig. (6): Live fetuses changes in control and maternally

treated fEtUSES .........oooooiii 82
Fig. (7): Resorption changes of control and maternally

treated fetuses ... 83
Fig. (8): Body weight changes of control and maternally

treated fetuses ..o 84
Fig. (9): Placental coefficient weight changes in control

and maternally treated fetuses ............................. 85
Fig. (10): Body length changes of control and maternally

treated fetuses ... 86
Fig. (11): The uterus of control mother mice showing the

normal distribution of implantation sites (x 1.4} ....... 87
Fig. (12): The uteri of two female mice treated with

7.5mg/ kg body weight of Profenofos showing

unequal distribution of implantation sites in the two

horms (X0.9) ..o 88

Vi

Central Library - Ain Shams University



