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Studies on the teratogenicity of folpet in the developing chick embryo
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Abstract: A teratogenicity test of ‘folpet’ was carried out in the developing chick embryos to investigate and

validate the safety of rural environmental hazardous materisls. Folpet was administered to chick embryos’ yolk sac at
a rate of 0.1mg and 0.01mg per SPF eggs at 96 hours of incubation. The morphological changes were examined.
Fertility ratio of SPF eggs used was 94.9%. Hatching rate of untreated control group was 74.4% and the group
dosed with 100ul of corn oil into the yolk sac was 70.0%. The LDj, of folpet was 0.663mg,/100ul/egg. After
hatching, mean body weight, body length, claw length and beak length of high and low dose administered groups
were not significantly different from untreated and vehicle control group. There was no abnormal appearence in all
the groups. Therefore it seems that, within the doses applied, folpet dose not induce potential teratogenicity in the

developing chick embryos.
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3 ¥ 223} (120 watt, 202)2 FARAA NHER
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Table 1. Experimental groups and each treatment of folfet
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& 1A & FA iR g A-folle 4%2]
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acetic acid, 150mg®] alcian blue)of] 3-597+ G20] A
A A=A A o S2e B2 5 95%2
ethanol2 {27 8- @Az} Za32d 28
g olFg My ko] 0.002% alizarin red S £-4
(2mg9) alizarin red S & 1%2] KOH 100mlel] &) )ol|
AFA 72 A 4E 8. o] F T2e
E2 #33 glycerin®} 70% ethanolo] EF&fo g ¥}
H floll AAHAFS @ #HAR F o5
glycerin@} 70% ethanolo] ¥=ko g E4Hsl o) A
A 7ie] gAg #$0 F 578 glycerinel] B}
o QJA¥ v 7 (Olympus SZ4045TR, Japan) 2 & Al
ofe] F271%-¢ JAstxich(Fig 1)

HAI} SHISH XE| : B35 yolele ¢ R
Y HAE & F ether® vl A|A AFR) 9] o), A
Z, 5-2l 9§ deo) 58 FAsa, fAsl] A7
AAE &9, 2+ Fobt sulel4g alizarin red S}
alcian blue & o]Fg sty FAHAE st LDy,

Untreated Vehicle Low High
control control dose dose
Number of eggs 24 23 23 23
Treatment 0.1ml/egg 0.1mg/egg 0.01mg/egg
Administration time(hrs) 96 hrs

Administration route

injection to yolk sac
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Removal of fetal
internal organ and skin

ixat Staining in alizarin

Fixaton

in 96% EtOH (7days) red S (eash 3days)
|

Staining in

alcian blue (3-5days)
I

Cleared & hardened in

1:1 mixture of

glycerin & 70% EtOH
I

Decoloration -
Store double stained
in absolute EtOH . .
(2days) fctlus in 100% glycerin
Staining results
Bone -> red
Cartilage -> blue

Fig 1. Diagram of double staining of fetal skeletons
for cartilage and bone
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T2+ 24 A€ ‘Minitab' package programme-2

o] &3t} ANOVA & A3 3dc}.

F- I

+XHE : 138709 SPFF & 131709] A o] #alg]
of FHEL 94.9%°1%1c}.

2040l M2 B3E : Corn oil Y 05%9 tween
80% 7} 100p¥ d3hiell $oi3tk A7} Table 29} 7
o], A2 th2F-L 74.4%, corn oil-S 70.0%, tween

808 629% & Lhehlol, 7 Bok T4 thaTol
Hisled chd Y& B335 Vel 3HE B3}a) g
B FAFL tween 802) AL FHxl =Z2FH corn
oilfelToll Hlgle] Ho AFHLE EYonmg
(Table 2), o] ¥2] A¥Fd com oil & L2 AL
3ich.

gi R|AFRKHLD,) : Aleiol 24 9 10mgHE] 0.
0lmg 2] A|8% corn oil 100plol] &8lsled J3ha
ZFE A7 LDy 0.663mg,/100p/egg 2 ViEbTh
(Table 3).
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Table 2. Comparison of solvents producing effects in the developing chicken embryo

No of No of dead

No of hatched

Rate of hatching Body weight at

Solvents hatching
embryos embryos embryos (%) (8)
Control 43 8 32 74.4 36.01+£1.94
Corn oil 20 6 14 70.0 35.53+2.37
Tween 80 39 12 27 69.2 31.95+2.73"

*Significantly different from control group (P<0.001)

Table 3. Mortality of chick embryos after single administration of folpet L
Group No of Hatch Final Modified* LD50
(mg/100pl/egg) cgg (D23) mortality(%) mortality(%) (mg/100pl/cgg)
10 10 0 10/10 (100) (100)

1 10 3 7/10 ( 70) (57.1)

0.1 10 7 3/10 ( 30) ( 0) 0.663
0.01 10 7 3/10 ( 30) (0)

Vehicle control 10 7 3/10 ( 30)

final mortality—natural mortality(vehicle control)

% . . 5
modified mortality(%) : 100-natural mortality
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Table 4. Effects of folfet on the body weight and body length of chicks at hatching

Untreated Vehicle High Low
control control dose dose
Body weight(g) 41.15+3.74 41.07+1.72 40.26+3.45 42.331+2.63
Body length(cm) 9.11+0.50 9.32+0.34 9.46+0.32 9.61+0.31
Fore-limb length(cm) 3.24+0.15 3.20+0.13 8.18+0.11 3.11+0.11
Hind-limb length(cm) 7.28+0.19 7.381+0.22 7.51+0.20 7.501+0.16
Claw length(mm) 3.84+0.32 392+0.21 3.59+0.36 3.73+0.30
Beak length(cm) 1.29+0.08 1.33+0.11 1.26+0.07 1.29+0.06

Table 5. Experimental data demonstrating mortality rates and frequencies of embryos with malformations following

trearment of folfet

Untreated
control

Vehicle Low Hight
control dose dose

Total no of embryos
Dead or unhatched embryos
Leg malformations
Abnormal features

Wry neck

Beak malformation

Brain malformation

Eye defect

Generalized edema
Hematoma

Occipital region congestion
Oephalothoracopagus
Embryos affected

Affected including death

24"
6(25)

23 23 23
5(22) 7(30) 6(26)

5(&2) 7(50) 6(56)

*: No of tested embryos
*: Percentages of frequency
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