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ABSTRACT. A teratogenic study of dimethyl dimethoxy biphenylate derivative (DDB-S) was carried
out on Sprague-Dawley rats. DDB-S dissolved in saline was administered to male and female rats by
intravenously injection at daily doses of 50 mg/kg, 75 mg/kg, and 100 mg/kg. A half of dams were
sacrificed at 20th day of gestation to scrutinize the pregnant performances and fetal development.
And the remaining dams were allowed to deliver. The growth, reflex, behaviour and reproductive func-
tion of F1 offsprings were examined. There was no treatment-related difference in body weight, food
consumption and necropsy findings of dams. No gross, skeletal and visceral abnormalities was
observed in F1 fetuses from dams treated with DDB-S. F1 offsprings did not show any treatment-
related difference in growth, reflex, behaviour and reproductive performance. At caesarean section of
F1 dams, no growth retardation and gross abnormality was observed in F2 fetuses. In conclusion,
DDB-S did not show any potential teratogenic effect in rats.
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Table 1. Pregnant indices of dams treated with DDB-S

Dose (mg/kg) 0 57 75 100

Weight of dams 342.80+7.662 340.00+11.336 347.14£13.409 348.88+8.306
No. of corpora lutea 13.00+2.646 14.80+2.168 14.00+1.633 14.29+1.704
No. of implantation 11.60+2.702 14.40+2.608 12.00+3.109 13.71+1.496
No. of live fetuses 10.60+2.702 12.20+4.147 11.86+3.288 13.14+1.952
Weights of placenta 0.54+0.024 0.51+0.077 0.50+0.063 0.52+0.044
Weights of fetuses 5.13+0.620 5.20+0.440 5.03+0.517 5.01+0.625

Data represent mean+SD (number of dams = 5-7).
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Fig. 1. Body change of male rats during administration
DDB-S. Low means the group administered at the dose
level of 57 mg/kg. Middle means the group administered at
the dose level of 75 mg/kg. High means the group adminis-
tered at the dose level of 100 mg/kg.
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Fig. 2. Body change of female rats during administration
DDB-S. Low means the group administered at the dose
level of 57 mg/kg. Middle means the group administered at
the dose level of 75 mg/kg. High means the group adminis-
tered at the dose level of 100 mg/kg.
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Table 2. Soft tissue abnormalities of fetuses from dams
treated with DDB-S

Dose (mg/kg) 0 57 75 100

Enlargement of nasal cavity - - - -
Anophthalmia - - - -
Enlargement of olfactory bulb - - - -
Single ventricle - - - -
Atrophy of ventricle wall - - - -
Absence of lateral ventricle
Absence of third ventricle

Diaphragmatic hernia - - - -

*” means that abnormalities were not found (n = 25-42).
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Table 3. Selected skeletal findings of fetuses from dams treated with DDB-S

Dose (mg/kg) 0

57 75 100

mandibulum -
1st sternebrae -
2nd sternebrae -
3rd sternebrae -
4th sternebrae

Sternebrae

0.04+0.102

0.10+0.224 0.06+0.135 0.16+0.316

xiphoid -
cervical -
thoracic -
lumbar -
sacral -

Vertebrae

rib 0.08+0.129

0.04+0.121

0.06+0.202

metacarpals -

Forelimbs phatange <6 ossified -

0.03+0.010

metatarsals -

Hindlimbs phalange <4 ossified -

Data represent mean value of frequencies+SD (n = 24-39).
“ means that abnormalities were not found.

Fig. 3. Representative findings of skeletal formations. Rib of
fetus from control. Fetus was fixed in 70% alcohol, followed
by clearing in 1% KOH and stained with alcian blue and
alizarin red S for skeletal exaination. No abnormal sign was
observed.
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Fig. 4. Representative findings of skeletal formations. Rib of
fetus from DDB-S 57 mg/kg. Fetus was fixed in 70% alco-
hol, followed by clearing in 1% KOH and stained with alcian
blue and alizarin red S for skeletal exaination. No abnormal
sign was observed.

FHEEN Ao At

9] A71e] AA7IS el
DDB-Soll 2|3t g2 AT

ENXle] A Lo 0j2 &
B ze] AlA ol 3 Fge Table 59 2o} AF
48] AnFA7F FREDZEE BEE o/ld A

A, A 10030 AokdE Ak, BT 15830 1)
G B, AT 219%0) a5 A4 AT 35UFe

WAL ZAAE ANG A, WP TP BEZN
100% P& B oldel A viFo] ¥ )



A teratogenicity Study on Dimethyl Dimethoxy Biphenylate Derivative (DDB-S) in Rats 25

Fig. 5. Representative findings of skeletal formations. Rib of
fetus from DDB-S 75 mg/kg. Fetus was fixed in 70% alco-
hol, followed by clearing in 1% KOH and stained with alcian
blue and alizarin red S for skeletal exaination. No abnormal
sign was observed.

Fig. 7. Representative findings of abnormal skeletal forma-
tions. 4th sternbrae of fetus from DDB-S 100 mg/kg was
ossified incompletely (arrow). Fetus was fixed in 70% alco-
hol, followed by clearing in 1% KOH and stained with alcian
blue and alizarin red S for skeletal exaination.

Fig. 6. Representative findings of abnormal skeletal forma-
tions. Rib of fetus from DDB-S 100 mg/kg. Fetus was fixed
in 70% alcohol, followed by clearing in 1% KOH and stained
with alcian blue and alizarin red S for skeletal exaination.
Rib asymmetry was observed (arrow).
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Fig. 8. Representative findings of skeletal formations. Pha-
langes (forelimb) of fetus from DDB-S 75 mg/kg. Fetus was
fixed in 70% alcohol, followed by clearing in 1% KOH and
stained with alcian blue and alizarin red S for skeletal exain-
ation. The Number of ossification was normal.
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Fig. 9. Representative findings of skeletal formations. Skull
of fetus from DDB-S 100 mg/kg. Fetus was fixed in 70%
alcohol, followed by clearing in 1% KOH and stained with
alcian blue and alizarin red S for skeletal exaination. No
abnormal sign of mandibulum (arrow) was observed.
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Table 5. Physical development of F1 rats obtained from
dams administered intravenously with DDB-S

Dose (mg/kg) 0 57 75 100
Auricle detachment (+/-) 19/0 17/0 13/0 17/0
Incisor eruption (+/—) 19/0 17/0 13/0 17/0
Eye opening (+/~) 19/0 17/0 13/0 17/0
Descent of testis (+/~) 12/0 10/0 6/0 8/0
Vagina opening (+/-) 7/0 7/0 7/0 9/0

Table 6. Reflex test of F1 rats obtained from dams ad-
ministered intravenously with DDB-S

Dose (mg/kg) 0 57 75 100
Surface righting reflex (+/~) 19/0 17/ 13/0 17/0
Auricle reflex (+/-) 19/0  17/0  13/0  17/0
Corneal reflex (+/-) 19/0  17/0  13/0 170
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Table 4. Absolute and relative organ weights of male rats intravenously treated with DDB-S

Dose (mg/kg) 0 57 75 100

Liver (gm) 18.84+2.641 20.83+2.218 19.03+2.24 20.10+2.673
Rel. wt (%b.w) 4.27+0.579 4.64+0.531 4.26+0.543 4.54+0.625
Spleen (gm) 0.73+0.149 0.75+0.138 0.79+0.160 0.73+0.176
Rel. wt (%b.w) 0.17+0.034 0.65+0.110 0.18+0.035 0.16+0.040
Lung (gm) 3.26+0.562 2.93+0.485 2.95+0.436 2.82+0.258
Rel. wt (%b.w) 0.74+0.127 0.33+0.062 0.66+0.098 0.64+0.117
Heart (gm) 1.55+0.236 1.48+0.286 1.50+0.280 1.45+0.146
Rel. wt (%b.w) 0.35+0.054 0.12+0.033 0.33+0.059 0.33+0.059
Prostate (gm) 0.58+0.078 0.55+0.151 0.61+0.095 0.62+0.146
Rel. wt (%b.w) 0.13+0.018 0.42+0.046 0.1420.021 0.14+0.033
Kidney (L) (gm) 1.68+0.301 1.87+0.182* 1.85+0.237* 1.97+0.209**
Rel. wt (%b.w) 0.38+0.068 0.41+0.057 0.41+0.054 0.44+0.049*
Kidney (R} (gm) 1.66+0.258 1.83+0.224* 1.98+0.233** 1.93+0.210**
Rel. wt (%b.w) 0.38+0.057 0.41+0.057 0.44+0.056™* 0.44+0.050™*
Testis (L) (gm) 1.68+0.288 1.92+0.115* 1.80+0.295 1.78+0.193
Rel. wt (%6b.w) 0.38+0.067 0.43+0.029 0.40+0.066 0.40+0.046
Testis (R) (gm) 1.70£0.319 1.83+0.233 1.89+0.192 1.65+0.126
Rel. wt (%b.w) 0.39+0.074 0.41+0.051 0.42+0.041 0.37+0.030

Data represent means+SD. (n = 20).

*Significantly different from control at p < 0.05, **Significantly different from control at p < 0.01.
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