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Teratological Studies of Phytic Acid in ICR Mice

AKIO OGATA™*, HIROSHI ANDO*, YOSHIKAZU KUBO*, MIEKO SASAKI*
' “and NATSUKO HOSOKAWA**

Phytic acid (PA) used as an antioxidant of food additives was tested for teratogenicity in Jel: ICR mice.
Pregnant Jcl: ICR mice were given orally, 0, 1.6, 3.1 or 6.3% PA aqueous solution 10m!, kg day on day 7
through day 15 of gestation. All foetuses were removed from the uterus on day 18 of gestation, and were ex-

amined for external and skeletal anomalies.

Although no clear teratogenic effect of PA was observed with external and skeletal malformations, the in-

cidence of late resorbed foetuses increased by the repeated treatments with PA during days 7-15 of gestation,

and the foetal body weight decreased significantly in a dose-dependent manner. These effects were considered

as toxicities of large quantities of PA on dams. In our preliminary result, however, skeletal malformations

(fusion of lumber vertebrae) were observed in five foetuses from one dam which had been given a single

oral administration of 12.5% PA aqueous solution on day 9 of gestation.

A further experiment would be necessary for the assay of teratogenicity of PA, such as a single adminis-

tration of large quantities (over 12.5%) of PA during the stage of organogenesis.
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Teble 1. Organ weight of mother mice given 1.6-6.3%
Phytic acid”kg,/day orally on days 7-15 of gestation
Liver Heart Spleen Kidney (L) Kidney (R)
Concentration No. of dam g ng g ng mg
g/100g mg/100g mg/100g mg/100g mg/100g
Control 17 2.910.3:; 144.4%£11.9  124.3%+18.1 234,7£25.3 246.1%28.4
8.8%0.8 435.9%30.3 376.6%*61.2 709.0%74.3 742.9%79.3
P.A. 1.6% 21 2.9%0.2 136.7£10.8% 117.9+24.7 227.6%20.,0 236.8£19.8
bl 8.91£0.9 417.2%45,2 361.1%#87.8 692.6%61.5 720.6%59.0
P.A. 3.1% 18 2.9+0.4 142.8+15.4 117.1+32.2 231.7%£19.9 247.,9£21.5
shRe U 8.7+1.1 432,3+39.7 354.8+97.0 703.7+73.2 751.9+68.7
P.A. 6.3% 8 2.7¢€0.4 130.6+13.2* 121.4+48.9 229,1%28.9 236.6%20.6
e me 8.5+0.9 410.1£39.9 © 372.1+£123.4 719.8+90.7 743.2+63.9
Lung Adrenal (L) Adrenal (R) Ovary (L) Ovary (R)
Concentration No. of dam mg g mg mg g
mg/100g mg/100g mg/100g mg/100g mg/100g
187.9%16.6 3.940.7 3.4%0.6 11.1+1.8 12.322,7
Control 17 567.0+37.6  11.8:2.0  10.1:1.5 33.745.5 37.147.6
P.A. 1.6% 21 189.9+18.4 3.9%0.5 3.7+0.6 11.1+2.1 13.345.2
SR e 577.7+54.5 12.0+1.8 11.1+2,0 34.1%8.0 41.3%19,2
P.A. 3.1% 18 190.2£15.0 3.9%0.6 3.9%0.7* 11.0%2.4 11.8%1.6
B 2 576.0+30.3  11.9%1.7 11.942.1%*  33,327.4 35.924.8
P.A. 6.3% 8 186.3+19.4 3.7+0.7 3.8%0.7 11.3£1.7 11.142.4
o Ee 586.3+69.9 11.7+2.9 12.1+2,2% 35.345.5 34.8+7.0

1) Mean(absolute)*SD
2) Mean({relative)*SD

*p'< 0.05

**p < 0,01

Teble 2. Effect of 1.6-6.3% Phytic acid (P. A.) kg day given orally to pregmant ICR mice on days 7~15 of

gestation
Number, percentage or weight cbserved
Reproductive P.A.
parameter concentration(s) 0 1.6 3.1 6.3
Pemales mated T 21 22 22 24
Pemales diedt 0 0 2 15
Remales gestated § 17 21 18 9
Females with> 1 live foetus 17 21 18 8
Ompora lutea/litter # 16.7¢2.1 16.9%2.6 16.2¢1.9 16.0%1.1
Implantations/Litter # 15.5¢2.6 15.3%2.5 15.3$2.2 15.6%1.3
Resorption of foetuses () #1
Early 6.0t7.1 2.4%4.2 3.745.9 4.924.5
Late 0.8+2.3 3.8%4 2% 4,2+7.5 3.5%6.7
Live foetuses/litter # 14.5%3.1 14.3%2.5 14.2¢2.4 14.4+1.8
Body wt of live foetuses (g) # .
Male 14.430.08 1.3720,07** 1.3220,14%* 1.2740,22%*
Female 1.3740,11 1.33£0.07 1,2740.13% 1.24£0,23
1 No. with vaginal plug.
+ Wo. that died before scheduled kill on day 18.
§ No, with implantation sites,
#valuesgivenasmeanilsnforlitmrhavingmeormorelivefoemses."
9 ‘Early' defined as cases showing implanted sites and amorphous germinal mass, late defined as cases showing the head and limbs,
Values for per cent resorption and foetal body weight were cbtained by the value for each litter.Values marked with

asterisks are significantly different from the

live foetuses and foetal body weight); rank sum test (

averaging
control value (*P < 0,05;**P < 0,01) as determined by the following
statistical tests: chi-square test (females mated, died, gestated or having > 1 live foebm) t test (corporalutea, implantations,
resorption
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Teble 3. Incidence of extemal malformation or anomaly in foetuses of ICR mice given 1.6-6.3% Phytic acid (P.
A)/ kg body weight,”day orally on days 7-15 of gestation

Incidence of malformation or ancmaly

P.A

Obsexrvation cmce;ntra;im(\) ] 1.6 3.1 6.3
Extenial
No. litters with malfommations
* malformmed foetuses/no.examined 2/17 2/21 1/18 2/8
-(%) (11.8) (9.5) (5.6) (25.0)
Malformations ( ¢ ) ¢ 1,0:2.8 0.6£2.0 0.3:1.3 4.6£9.2
No. malformed foetuses/no.examined 3/247 2/301. 1/255 6/115
No. of foetuses with:
Cleft palate 0 1l 0 5
Exencephalia 0 0 1 1
Open eyelids 3 1 0 0
External
No. litters with ancmalies
ancmalous foetuses/no.examined 1/17 0/21 0/18 1/8
-( %) (5.9 {0) (1)} (12.5)
Ancmalies ( & )t 0.41.4 0 0 0.9£2.5
No. ancmalcus foetuses/no.examined 1/247 0/301 0/255 17115
No. of foetuses with:
Crab foot 1 0 0 1

+ Calculated by averaging the percentage in each litter (i.2. no. of malformation/no. of foetuses),and shown as
mean £ ) SD.

Teble 4. Incidence of skeletal malformation, variation or ossificction in foetuses of ICR mice given'l.6-6.3%
Phytic acid (P. A.) kg body weight,/day orally on days 7-15 of gestation ‘

Incidence of malformation,variation or ossification

P.A.
Ohservation concentration (%) 0 1.6 3.1 6.3
No. litters with
malformed foetuses/no.examined 0/17 1/21 1/18 0/8
~(%) (0) (4.8) (5.6) (0)
Malformations ( % ) 0 0.3t1.4 0.411.5 0
No. malformed foetuses/no.examined 0/247 1/300 1/255 0/115
No. of foetuses with:
Fusion of vertebral -arches [ 1 1 0
Variation
Type & percent variation t SD
Asymmetry of sternebrae 7.7t7.6 10.419.2 8.427.7 13.8£11.6
Accessory of sternebrae 15.0£26.6 11.6£13.1 3.045.5 5.9t7.7
Cervical rib 22.0+24.3 18.1:22.0 25.0£22.8 19.2£28.5
14th rib 36.3£32.9 37.3£27.8 19.7¢24.1 24,9223.9
Splitting & branching
of atlas & axis 30.4423.4 19.8£14.9 28.6£28.3 25.3t16.2
Abnomalities in mambex
of pre-sacral vertebrae 0.4£1.5 0 1.242.9 6.0£11,6
Separation or defective '
development of sternebrae 7.7417.5 1.1£3.5 3.1£3.6 19.2£33.7
Ossification
Mean mmber of ossified
fore limb phalanx + SD
[(Pro. Mid.}/2]
L 3.0£0.7 2.920.7 2.840.6 2.4t1.1
R 3,1£0.7 3.0£0.6 2.820.6 2.421.2
Mean nuvber of oesified
hind linb + 8D
{( Pro. Mid.)/2]
2.8£0.8 2.7%0.5 2.420.6 2.1%1.2
2.920.7 2.7%0.5 2.540.6 2.2£1.3

post lurbar bertebrae t SD 12,921.4 12.68£1.5 32.111.8 11.2¢2.4
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