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Introduction: In the present work two classes of pesticides (organophosphate and
pyrethroid, and their combination) were studied for their developmental neurotoxicity.
Method: Dam rats were daily gavages during the first 10 days of lactation with
cypermethrin, diazinon, carbimazole, and thyroxin beside the combination of each
pesticide with carbimazole or thyroxin. Blood sample, brain and liver were taken after
10 and 21 days post delivery.

Results: Mortality in neonates was observed in all groups. There were changes in both
dams and offspring body weight, physiological land marks of the neonates and open
field parameters. It was found that, there were changes in Plasma, liver and brain
cholinesterase, carboxylestrase, paraoxonase, arylestrase and ATPases, plasma T3 and
T4 level in dam and neonates. Caspase-3 and DNA fragmentation percent were
increased.

Conclusion: Cypermethrin, diazinon and their combination produced disturbance in
thyroid hormones in both dams and offspring, affected the neonate's behavior and
produced apoptosis via up regulation of caspase-3 and inhibition of acetylcholinestrse.

Key words: cypermethrin, diazinon, carbimazole, thyroxin, estrases, ATPase,
thyroid hormones, DNA fragmentation, caspase-3, neonates, brain.

Supervisors:
Signature:
1- Prof. Dr. Sherif Mourad Sherif

2- Dr. Ahmed Ibrahim Amin
3- Dr. Khaled Hassan Ahmed

Prof. Dr. Mohamed Ahmed Badawy
Signature:
Chairman of Chemistry Department
Faculty of Science- Cairo University



paldicnll

r‘;...\A\).}\ e:dml\.),\:; G ;u.du\ ‘Mu\
Al o) sis
3 yall 333} a5 geal) st e laal) iand cuanll ALl

(s> sba) aslall (8 Hiiuala saa )

sl LS e) il (e e il saill e ol WLl 3 A &3 Janll 138 L ; dadia
(L”\l'\\ f\):\‘)_d\} T oA ,“

il s O sia paanetly el Aa yad 35 all 5 piall JNA gl gy sy pal)
Aa) a8 GaeS ol sl J g Jlan SU ae ol s Slanaall e SIS (gl s S 5 5l 5 J s slens S
CJM\ Jaall )L}Si\}iﬁ;)&ﬁuﬂ\ C_a\):\ﬂ\ dﬁ!q}(u;‘\ OJJOAJM‘ 5 Cilgal!

Ot QoS KU g il QA,Q\GJ@A\,;S\JLAJW\GJLLPLQU#QL& s
gV (8 48 jall Basdl il s 8 (5 suna s yilian sl 55 G 500V 5 il Ja YD 5 DSl LI
5 mall 5 gl Gaeall Aunsi 5 ¥ (ulanlS el L s gale aly ) llia <€ LS ) il i 5
5l L e a8 il yla il Lagins el 5 (st 3l 5 sine yuells dleball il sdaadiad)
83 ) Baub (e el Al Cisa s O Sl paia ) gl o 5800 5 ol sall 5 eI (8 48 5l
Oaodisl Gl oS Jia) L o ¥ (aladS ol

i sl 5 Cpran s ¢ o) ¢S 5l o5 lan oS b ¢l s 1A cilalsl)
_é.d\ Ol ydl) ) oF S (s aall (55 gtll (aaad) (A8 Hall sazrd) S ga ja

1 (158 pnal) Babaad) a5

Ol ) ) daal 5 Y
2aaf s AlA 5 Y

““.A_Aﬁa.J
G4 daa) ag /4

sl and (alae )
5l Zaala — o slall 4



Table of Contents

Page

[T foTo (8] 110 o TR 1
REVIEW Of [IEIatUI.....cieve e e eeen 3
Materials and Methods. .. .......ooii i e 37
I- Pesticides and thyroid drugs used............ccoooi i i e 37
[I- Animals and experimental design................ooveiiiiiiieiieiie e e 37
HI- MELNOA. .. .. e e e e 41

1- Physiological and neurobehavioral developmesit te............... 41

2- Determination of Adenosine Triphosphatases (AEpactivity..... 42

3- Determination of Acetylcholinesterase (AchEJatt..................... 45

4- Determination of Carboxylesterase activity.............occuueeee. 47

5- Determination of Paraoxonase activity..............ccoveeiii i vaenes 48
6- Determination of Arylestrase activity............ccoovviiienevninn 49
7- Polyacrylamide gel electrophoresis (PAGE)................cccueees 50
8- Determination of the total T4.......cccoviiiiiiiii e, 53
9- Determination of the total T3.......cccovii i, 54
10- CaSPASE-3 ASSAY ... e eurtin it tieanaee it e e 55

11- DNA gel electrophoresis...........ccoceiviiiiiiiiiiiiiieeeeene ... 58

12- Quantification of DNA fragmentation........................ceevveee. 61



Statistical analySiS. ... ..o 62

RESUIS ..t e 63
D ESY o 17 (0] o 132
Summary and CONCIUSION.......c.ii e e e 149

Reference..........oiiiiii s 153

ArabiC SUMMAIY ... ...t e e e e e e e e e 183



List of Abbreviations

Ach................... Acetylcholine

AChE.................. Acetylcholinesterase
AE.................... Arylesterase

Apaf-1................ Apoptotic protease activation factor-1
ATP.................. Adenosine triphosphate
ATPase............... Adenosine-triphosphatase
BAT.................. Brown adipose tissue
BBB.................. Blood brain barrier
BChE................. Butyrylcholinesterase
Bel-2...ooiiin, B-cell lymphoma2

O J Gliotypic cells

CB.................. Carbamate

CE.oo o, Carboxylesterase

ChAT................. Choline acetyltransferase
ChE.........co v Cholinesterase

CNS.......ce Central nerves system
CRB.................. Carbimazole

CS-syndrome........ Choreoathetosis and salivation syndrome
CYP.oiiiiiinn, Cypermethrin

D R lodothyronine deiodinases, type 1



D2, lodothyronine deiodinases, type 2

D3, lodothyronine deiodinases, type 3
dATP................. deoxyadenosine triphosphate
DEET................ N, N-diethyl-m-toluamide
DISC................. Death-inducing signaling complex
DNA......ccoeien. Deoxy-ribose nucleic acid
DOPAC.............. 3, 4-dihydroxyphenylacetic acid
DZ..cooiiii. Diazinon

Eee Embryonic day

GABA................ Gama amino butyric acid
HDL..........coeni. High-density lipoproteins
LDL...ooiiiiiis Low-density lipoprotein
MAP2................ Microtubule-associated proteins2
mb-AchE............ membrane bound acetylcholinestrse
MyHC............... Myosin heavy chain

Native PAGE....... Non-denaturing polyacrylamide gel electrophoresis
ops................... Organophosphorus compounds
PCl2.......ccon Neuronotypic cells

PCD.....o v Programmed cell death
PND.................. Postnatal days
PON.................. Paraoxonase

T3, Tri-iodothyronine

Xi



T4, Tetra-iodothyronine

TCDD................ 2, 3,7, 8-tetrachloro- p -dioxin

TH. ., Thyroxin

THs...................  Thyroid hormones
TNF.................. Tumor necrosis factor
TRAIL............... Tumor necrosis factor-related apoptosis-induciggrid
TRS....ciiinn, Thyroid hormones receptors
T-syndrome......... Tremors syndrome

I D G Thyroidectomy

VSCC................ Voltage sensitive calcium channel
VSCC................ Voltage-sensitive chloride channel
VSSC...ooiiiieenns Voltage-sensitive sodium channel

Xii



