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Teratogenic Effects of Diazinon in Chick Embryos
1. Effects of Diazinon Treatment on Morphology and
Cholinergic Blocking Agents

Jung-Ho Heo, Sung-Gi Son, Ju-Hong Lee, Jong-Su Kim*
Southern Branch of Gyeongnam Veterinary Service Laborotory, College of Veterinary Medicine*

Abstract

Teratogenic effects of diazinon were assessed morphologically and cholinergic blocking agents.
Diazinon at doses ranging from 25 to 2000 ug /egg, was injected on day 3 of incubation. TD50s
were different for the various teratogenic signs(wry neck, micromelia, abnormal feathering, ab-
normal beak and curled claws). The threshould dose for wry neck was higher than threshould
dose for other signs ; 40 ug /egg produced substantial micromelia, abnormal feathering. abnormal
beak and curled claws, but gave no signs of wry neck.

In contrast to the teratogenic doses, the LD50 of diazinon was very high(above 2000 ug /egg).
One of the characteristics of diazinon—induced teratogenesis was reduced body weight (78.7%)
anc body length(73.8%).

Maximal teratogenic effects, scored as signs of retarded growth, wry neck micromelia, abnor-
mal feathering, abnormal beak, and curled claws, were produced when the insectcide was
administered on the third or fourth day.

The threshold dose for type Il teratogenic signs(such as wry neck and short neck) was higher
than for type I (such as micromelia and abnormal feathering). Morphological studies, using atro-
pine and gallamine, suggested that nicotine but not muscarinic receptors may be involved in the

mechanism of diazinon induced type II malformations.

Key words : Diazinon, teratogenic, cholinergic blocking agents

—122 -



M B

Diazinon2 Parathion, Malathion 53} 37 soF &
= AR HHEHR 7P gol AHREHA T e
A F9 shfolthv olzigt K7IAA AFAEL AA
el A acetylcholinestrase(AchE) & & 719zo=w
AAFo RN F - W F2E5E U= Aoz deiA
e FEAASEZE muscarine?, nicotinic¥d SA¢
3 ¥Rl JARAY FE0 ARAFY G 22
25000 Al e Rausold floH, Astw
FEuME AptsiA ®ohe EF 57190 ASAES
718 & frdshs 3oz deA gl 8, Hoffmany}
Sileo¥ = phenly phosphonothioic acid-o-ethylo-
(4-nitro phenyl), ester (EPN) & &gt oglo|A] 718
28 B3 395, Meinield 192 parathiong 2]
gt aRRo A, VanagylD< parathiong )3t o 2}
7104 718 f2e mastgch  acetycholinest
cholinergic system?-#7]% 4&A)2 3 718 L
717l Bdskx] et 812, dicrotophos,
physostigmine, carbary Soll ©}&+ 718 %€ nic-
otinamide-adenine dinucleotide(NAD) thA}dofel] 7]
Qg g1

ikl 7710 4FAE Mshd o {39 7)d
B} micromeliaz} O %ol FAAF T sl 2 Y2
gdgsiA waA g g} 2 A8e diazinong g
g+ 8R4 718 &l cholinergic 71%°) #osts
2 QX5 A lsluzt sion, EE F7)01 BEA
9} cholinergic blocking agents9}e} A3 AAE 73

shizA AAsHc,

ofy

Az 3 ek

SAIHE : 2 3o AME3 Al AR £5
Zol| Al Fokure olwlofo]A] {7 FHE MR
w, eggv FEo U7l 2EEE E@voA 37~
39CE FRISAA L3R vk 3 A Fgae
2 i) o2& FA}ela s ¥l (mp. 56~57C) &
255tk Diazinon(Labor Dr. Ehrenstoffer, Aug-

sburg)2 corn oil(sigma)ell FHolA ALg-&HaL, 1
9] gl A F 2ol o] AREIIH L)

eggdll FYsE B2 50ul /eggE AT VI
&tk (teratogenic dose : TD50) S 24317 ¢35t
o diazinon 25, 30, 40, 50, 70, 80 ug /eggS W 3
R Galol] Falsle] ok 19l @AY :, AL
Litchfield®} wilcoxone] 9lo] wgkr}, )AL
(Lethal doses : LD50) &3S 18l diazinong 900,
1200, 1500, 2000 ug /eggS vl 34 Fatol] Fatsh
3ot 19¢el stk Aule AF 2 27] W
Ask7] YallA] vk 3909 diazinon(200 ug /egg)
goll FARSRIL, Wik 199l AlF, ASdol(2F
A& FEnA), dEldel(NEZEE A4
EE27HA), HEHN(LERE Jvy 74F 1 b
Aol (e E oA ENE]) & 2434
. Al @APE HE Aol diazinone] WX &
Basl7] el diazinon(200 ug /egg), Neostig-
mine(1.2mg /egg)-& &3 Fol 2tz Nicotina-
mide(1 mg /egg), Pralidoxime(PAM ; 2 mg /egg),

e

1z 2 go
R
4

£ oL

o

ih

Atropine (0.5 mg /egg), Gallamine(1l mg /egg) & &
5 22 Egsle] wiek 3ololl FAshal vk 19U #©

Zsot.
4 o

Diazinon2| 7|&EFaraint  X|A2K teratogenic
and Lethal doses of diazinon) : Curled claws®]
TD50S 40 ug/eggl2A 7H8 WAl e,
micromelia, abnormal featheing, abnormal beak <]
TD502 Z42zh 50ug /egg, wry neck® TD50
T0ug /eggo 2 714 =A dEltHE 1), =AM
(LD50)2 713 23z 2R o= 493 5o
(1200ug /egg) & JEVITH F2).

Huele| MEStst W 37| #HElol 0jX|= diazinon
o] A&t : Diazinon(200 ug /egg) & Wi 340l kol
FApste] 1990l #Egk A Aol oz} FolAle
o] EA =] 31141, body weight, body lengthel
Hl&2 dizgel s Male] body weight,

>.

N
B

—123 —



Table 1. Tetratogenic doses of diazinon in chick embryos

Teratogenic dose(ug /egg)

25 30 40 50 70 80 TD50 (ug /egg)
Wry neck 0/5 0/5 0/5 1/5 4/5 5/5 70
Micromelia 1/5 1/5 2/5 4/5 4/5 5/5 50
Abnormal feathering 1/5 1/5 2/5 4/5 4/5 5/5 50
Curled claws 2/5 2/5 3/5 5/5 4/5 5/5 40
Abnormal beak 0/5 1/5 2/5 3/5 4/5 5/5 50
Injection at day 3 ; Observation at day 19

Table 2. Lethal doses of diazinon in chick embryos

bpdy length-2 78.7%, 73.8%2X] 7} 93-S o] W+
*1l, wing length, curled claws, leg length ztz}
Dose(ug /egg) 900 1200 1500 2000 60.9%, 58.3%, 50.3%2 Vel
Mortality 2/5 3/5 4/5 5/5 . o =
DizainonO| Al & A0 O|X|l= Hst:
Injection at day 3 ; Observation at day 19 Diazinon(200 ug /egg) S Wi 3, 4. 5, 6, 7, 9, 11491l

Lethal dose (ug /egg)

100

90_
80— T T
70—— T*t T

%

Reduction

Body Body Leg Claw wing
weight length length length length

Fig 1. Reduction precentage of organ weight and sizes of diazinon—treated chick embryos, diazinon(200 ug)
was injected at day 3 of incubation and observation was made at day 19 of incubation. Each column
represents the mean with SE for five embryos.

«x_significantly different from control group at P=0.01.
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Table 3. Critical period of diazinon® teratogenicity in chick embryos?

Injection Number of Retarded Wry Micromelia Abnormal Curled Abnormal
experiments¢)  growth neck feathering claws beak
Day 3 5 4/5 4/5 4/5 4/5 4/5 4/5
Day 4 5 3/5 2/5 3/5 3/5 3/5 3/5
Day 5 4 2/4 2/4 1/4 2/4 2/4 2/4
Day 7 5 2/5 2/5 0/5 1/5 2/5 0/5
Day 9 3 2/3 1/3 0/3 1/3 2/3 0/3
Day 11 3 0/3 0/3 0/3 0/3 0/3 0/3

a Diazinon(200ug /egg) was injected into yolk sac

b Observation at day 19
¢ None of the embryos treated died
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Table 4. Alleviating effects of some agents on diazinon teratogenicity in chick embryosa’
L Number of  Retarded Wry . . Abnormal Curled

Combination experiment®  growth neck Micromelia feathering claws
Diazinon
-——= 4 4/4 3/4 3/4 3/4 3/4
Nicotinarnide 5 1/5 2/5 0/5 1/5 1/5
PAM 5 3/5 0/5 3/5 5/5 3/5
Nicotinamide + PAM 3 2/3 1/3 2/3 1/3 1/3
Atropine 4 4/4 4/4 3/4 3/4 4/4
Gallamine 3 3/3 0/3 2/3 3/3 3/3
Atropine + Gallamine 3 2/3 1/3 3/3 3/3 3/3
Neostigmine
- 5 2/5 5/5 0/5 0/5 4/5
Nicotinamide 5 3/5 3/5 0/5 0/5 3/5
PAM 3 3/3 1/3 2/3 2/3 2/3
Nicotinamide +PAM 3 2/3 1/3 0/3 0/3 2/3
Atropine 3 1/3 2/3 2/3 0/3 2/3
Gallamine 3 1/3 0/3 0/3 0/3 2/3
Atropine + Gallamine 4 1/4 2/4 1/4 0/4 2/4

a Postive : ++ ——— ++. Doses of the agents are as follows : diazinon(200 ug), neostigmine(1,2mg), nic-

otinamide(1mg), PAM (pralidoxime, 2mg), atropine(0.5mg), and gallamine(1mg). Injection at day 3, and ob-

servation at day 19.
b None of the embryos treated died.
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