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Administration mode of cyclophosphamide for the embryo-fetal
developmental toxicity test in rabbits
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[ Abstract]  Objective To explore the effects of cyclophosphamide administered by different routes or in different
doses on the embryo-fetal development in pregnant rabbits, and to determine the optimal mode of cyclophosphamide
administration to induce fetal malformation. Methods Pregnant rabbits were divided into control group C (saline) , group
Y1 ( intravenous injection of 15 mg/kg cyclophosphamide,), group Y2 ( subcutaneous injection of low dose
cyclophosphamide, 20 mg/kg) , and group Y3 (subcutaneous injection of high dose cyclophosphamide, 30 mg/kg). Each
rat was administrated according to the corresponding mode once daily on GD10 ~13. The day of conception was designated
as GDO. The pregnant rabbits were sacrificed and dissected on GD28. Then, the number of corpora lutea and implantation,
the weight of uterus with contained fetus, and fetal resorption rate were detected, the fetuses were removed and the fetal
sex, body length, tail length, the number of live births and stillbirths were recorded, and the appearance of deformities,
visceral deformities and skeletal malformations were detected. Results Pregnant rabbit fetuses in the cyclophosphamide
intravenous injection group and subcutaneous injection of low dose cyclophosphamide group showed deformities. The

appearance malformation rates in the two groups were 30. 77% and 95. 65% , the skeletal deformity rates were 7. 69% and
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73.91% , and the visceral abnormality rates were 20. 51% and 47. 83% , respectively. The fetal resorption rate in the high

dose cyclophosphamide subcutaneous injection group was 100% . Conclusions

Subcutaneous injection of 20 mg/kg

cyclophosphamide to pregnant rabbits at GD10 ~ 13 can be used as a positive administrationmethod for rabbit embryo-fetal

developmental toxicity test. Thismethod has the advantages of short administration period, easy operation, few fetus

resorption, and high rate of fetal malformation, thus, providing the evidence for selection of appropriate model of rabbit

embryo-fetal developmental toxicity.
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Tab.1 Effect of cyclophosphamide on body weight of the pregnant rabbits

Y AR R ] CH Y1 4 Y2 4 Y3 41
Gestation day Group C Group Y1 Group Y2 Group Y3
GD6 3.22 = 0.45 3.23 + 0.49 3.19 = 0.51 3.19 = 0.40
GD10 3.23 =+ 0.45 3.29 = 0.48 3.27 = 0.49 3.25 £ 0.38
GDI1 3.22 =+ 0.43 3.23 =+ 0.46 3.20 = 0.52 3.13 = 0.37
GDI12 3.27 +0.39 3.27 £ 0.50 3.22 + 0.47 3.16 + 0.36
GD13 3.28 = 0.43 3.29 = 0.48 3.22 £ 0.48 3.14 = 0.32
GD15 3.26 = 0.42 3.33 = 0.49 3.27 = 0.44 3.15 £ 0.32
GD18 3.31 = 0.48 3.36 = 0.52 3.31 £ 0.42 3.11 = 0.29
GD21 3.26 + 0.41 3.42 +0.53 3.34 +0.44 3.16 = 0.34
GD24 3.40 = 0.49 3.47 = 0.51 3.38 = 0.44 3.20 = 0.31
GD28 3.46 = 0.51 3.50 = 0.52 3.41 = 0.45 3.20 = 0.34
T SR BER KO BRI L 22 A ™ P < 0,05, 25 W™ P < 0.01,
Note. “P< 0.05, ™ P< 0.01, compared with the saline control group.
R2 BRSO PR I (x5, n=8,g/(kg+d))
Tab.2 Effect of cyclophosphamide on food intake of the pregnant rabbits
YR YRAST 7] CH Y1 4 Y2 4H Y3 4
Gestation day Group C Group Y1 Group Y2 Group Y3
GD6 57.73 + 7.01 57.10 = 13.12 60.73 + 6.59 41.54 + 20.34
GD12 41.25 + 7.31 48.60 + 17.77 44.00 + 7.85 20.80 + 17.11*
GDI18 46.85 + 4.12 51.20 + 10.45 56.40 + 5.35 40.98 + 22.57
GD24 47.98 + 1.03 49.38 + 11.30 48.08 + 8.70 55.12 + 8.60
T SRR IR 22 A B P < 0.05, 2R A BEME™ P< 0.01,
Note. “P< 0.05, ™ P< 0.01, compared with the saline control group.
R3 IIBEIERGNS Gl Y45 J5 (4 5 )
Tab.3 Effects of cyclophosphamide on pregnancy outcome in the rabbits
CH# YL A Y2 H Y3 4
Group C Group Y1 Group Y2 Group Y3
TR
. Lﬂu?miﬁ(g) . 448.18 + 148.71 280.33 + 90. 26 417.26 =+ 157.64 12.10 £ 3.10™
Weight of uterus combined with embyros
PR
SN YN
39 45 26 31
Number of corpora lutea
o2 Pk
- %bk H ) 34 41 23 27
Number of implantation
B |
4 (1009 . 129 23 (1009 -
Number (rate) of live fetuses 34(100% ) 3995 %) 3(100%) 0
WIS (%)
0 1(2.44 0 %) **
Number (rate) of resorbed fetuses ( %) 27(100% )
PERBLCH) 0 1(2.44%) 0 0

Number (rate) of stillbirth
e SAEK IRA L ZERA BEE P< 0.05, 274 BEE ™ P<0.01,
Note. “P< 0.05,™ P< 0.01, compared with the saline control group.
2.2 IEEERRER SR IEIRE BRI SEH . BT R TR R L 1009 R ik
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Tab.4 Effects of cyclophosphamide on body weight, body length and tail length of the rabbit litter

C#H(n=34) Y1 4 (n=39) Y2(n=23)

Group C Group Y1 Group Y2
1A (g) Body Weight 37.36 + 2.11 34.59 + 2.72* 28.14 + 4.36™
B (mm) Body length 88.14 + 4.84 83.65 = 0.73™ 80.50 + 1.96*
K (mm) Tail length 11.26 £0. 97 11.25 £1. 11 9.62%2.77*

AKX IR E R A B P < 0.05, 2R F B EME P<0.01,

Note. “P< 0.05, ™ P< 0.01, compared with the saline control group.

RS IBEBLIO G ANUL B A RS B2

Tab.5 Effects of cyclophosphamide on the appearance, skeleton and viscera of the rabbit litter

CH Y4 Y2 H
Group C Group Y1 Group Y2
I A4 A 21
ALK AL 34 39 23
Checked number of appearance
SN R () v
o\ -
Number (incidence) of appearance deformity 0 12(30.77%) 22(95.65% )
L kS
SR *ﬂﬁﬁ
3
Checked number of bones 34 39 2
R (R)
1(2.94 7. . .
Number (incidence) of bones deformity (2.94%) 3(7.69%) 17(73.91%)
P UFE A 2 K
Checked number of internal organs 34 39 23
PAE I I B (56)

Number (incidence) of internal organs deformity

1(2.94% ) 8(20.51% ) * 11(47.83% ) ™

W S K RA L EFARBEE " P< 0.05, 2R EREEP<0.01,

Note. “P< 0.05, ™ P< 0.01, compared with the saline control group.
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