21 3

60

Effect on Two-generation
Multiplication of SD Rats SD
Treated with Di-n-butyl
Phthalate in Utero

. . 2
1/ 1
ZHANG Yong-yan', SHU Wei-qun'"",CAO Jia®, (1.
LUO Jiao-hua', FU wen-juan’ 400038 2.
( 1.Department of Environmental Hygiene, College of Military
Preventive Medicine, Third Military Medical University, Chongqing 400038)
400038 2. Department of Environmental Hygiene, College of
Military ~ Preventive Medicine, Third Military Medical University,
Chongging 400038, China)
(di-n-butyl phthalate, DBP) F1 F1 F2
SD 60 ( ) DBP 50 mg/ (kg d)
DBP 250 mg/ (kg d) GD8  GD21 FO F1
FI  F2 DBP
50 mg/ (kg d) F1 (P<0.05) F2 (P<0.05)
(P>0.05) DBP 250 mg/(kg: d) FO (P<0.05) F1
(P<0.05) F1 (P<0.01) F1 F2 (P<0.05)
DBP FO Fl1 Fl1 F2
X592 A 1004 - 616X (2009) 03 - 0169 - 04

ABSTRACT BACKGROUND AND AIM: To investige the effects of Di-n-butyl phthalate on the multiplication function of
FO and F1 pregnancy rats and on the development and reproductive system of F1 and F2 male pups. MATERIALS AND
METHODS: Pregnant SD rats were randomly divided into three groups with two experimental groups and one control group.
Animals were gavaged with either corn oil only (vehicle control) or DBP[50 mg/ (kg d), 250 mg/ (kg d)] during
GD8 and GD21. For breeding in two generations, we assessed the body weight, sex ratio of FO and F1 pregnant rats.
The body weight, anogenital distance, number and morphous of sperm, the histology of testis or epididymis of F1 and
F2 male pups were also observed. RESULTS: Compared with control, the body weight gain during lactation of F1 pregnant
rats were significantly increased at the dose of DBP 50 mg/ (kg d), but the anogenital distance were shorten in F2
female pups. After corrected by anogenital index(AGI), there are no significant differences. At the dose of DBP 250
mg/ (kg d), the body weight gain during lactation of FO pregnant rats were significantly reduced. The anogenital index
and the number of sperm of F1 male pups were also significantly reduced at this dose(P <0.05 or P <0.01)
Moreover, the headed deformity rate of F1 and F2 male pups were also reduced significantly(P < 0.05). CONCLUSION:
Treating with DBP in utero could interfere with the multiplication function of FO and F1 pregnant rats, and give rise to
the reproductive toxicities of F1 male rats, with potential influence on F2 male rats.
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Table 1 Effect of DBP on the body weight of FO and F1 pregnant rats(g)
Groups FO generation F1 generation

During gestation

During lactation

During gestation

During lactation

Control (Corn oil) 119.8+35.7 17.0+17.5 105.7+20.9 12.1+20.7
DBP50mg/ (kg d) 102.1+£29.4 12.4+21.4 105.4+33.3 34.0+17.1°
DBP250me/(kg- d) 105.2+39.8 —6.7+28.9" 88.0+34.1 -1.3+10.7

Compared with control, " P < 0.05
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Tabel 2 The effect of DBP on the born and development of F1 pups

F1 generation'
Live pups Sex ratio AGD (mm) AGI(mm/g)

per litter  (male/female) Male Female Male Female PNDO
Control (Corn oil) 10.88+4.69 0.75(79/106) 4.68+0.45 2.11+0.25 0.51+0.07

DBP 50 mg/(kg: d) 9.38+4.24 0.99(72/73) 4.42£0.32 2.09+0.19 0.48+0.05
DBP 250 mg/(kg- d) 10.78+2.63 1.07(72/67) 4.36+0.32 2.05+0.14 0.45+0.05"

Body weight gain(g)
PND21 PND56
0.23+£0.03 6.6+x0.5 34.8+4.8 141.3+18.3

0.24+0.02 6.2+0.5 29.8+8.5 132.6+25.9

0.21+0.02  6.5+0.7 28.1+10.3 133.7+34.1
Compared with control, “P<0.05. a:n = (15,12,11) respectively, litter were serve as unil;AGI:AGD/weight(mm/g).

3 DBP F2
Table 3 The effect of DBP on the birth and development of F2 pups

F2 generation®
Live pups Sex ratio AGD (mm) AGI(mm/g)

per litter  (male/female) Male Female Male Female PNDO
Control (Comn oil)  8.71+2.51 1.07(95/88) 4.69+0.54 2.05+0.13 0.45+0.12

DBP 50 mg/(kg: d) 9.42+2.07 1.26(63/50) 4.41+0.34 1.93+0.08 0.45+0.05
DBP 250 mg/(ke: d) 5.92+4.9  1.29(40/31) 4.70+0.29 2.07+0.21  0.44+0.06

Body weight gain(g)
PND21 PND56
0.21+0.06 7.0+0.8 38.9x7.2 173.6x21.1

0.23+0.04 6.7+0.8 37.8+5.4 162.8+23.7
0.21+0.03 7.3+1.1 36.5+8.2 164+28.7

b:

n=1(15,10,6) respectively , litter were serve as unit AGI= AGD/weight(mm/g)

2.3 ( 1A)
DBP 50 mg/ (kg d) ( 1B) F1
(P<0.05) F2
(P>0.05)

DBP 250 mg/(kg: d)

1 (x200). A: B:
Figure 1 Degenerative seminiferous tubules( x 200) A: Arrow indicate the degeneration of vacuolar; B: Arrow indicate karyopycnosis
2.4
DBP 250 mg/(kg d) ( 2) DBP
F1 (P<0.01) F2 250 mg/ (kg d)  F1 F2
(P>0.05)( 4) (P<0.05)( 4)
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Table 4 Effect of DBP on the number and the morphology of sperm in male pups(n =10,% )
F1 generation F2 generatoin
Sperm number Sperm number/epididymis ~ Abnormal head Sperm number  Sperm number/epididymis  Abnormal head
(x10°) weight ( x 107/g) sperm (x10°) weight ( x 107/g) sperm
Control 3.60+0.62 1.40+0.22 1.24£0.51 5.00+0.98 2.00+0.38 0.68+0.33
DBP 50 mg/(kg.d) 3.40+0.51 1.50+0.21 1.26+0.67 3.60+0.86 1.70+0.43 1.00+0.69
DBP 250 mg/(keg.d) 1.50+0.26" " 0.66+0.09" " 2.08+1.01" 4.30+0.88 1.80+0.35 1.51+£0.93"
Compare with control: “P <0.05, " "P <0.01
B C.
2 (x400) A: B: C:
Figure 2 Sperm morphology( x 400) A: normal sperm B: double headed sperm C: hookless sperm
DBP 1 2

Kavlock R, Boekelheide K, Chapin R, et al. NTP center for
phthalates

the evaluation of risks to human reproduction:
expert panel report on the reproductive and developmental
toxicity of dimn-butyl phthalate[J] Reprod Toxicol, 2002,
16(5) :489 - 527.

Mylchreest E, Cattley RC Foster PMD,et al.Male reproductive
tract malformations in rats following gestational and lactational
exposure to  Di(nbutyl) phthalate: an
mechanism? [J]. Toxicol Sci, 1998, 43(1):47 - 60.

Zhang Y, Jiang X, Chen B. Reproductive and developmental

antiandrogenic

toxicity in F1 Sprague-Dawley male rats exposed to di-n-butyl
phthalate in utero and during lactation and determination of its
NOAEL[J]. Reprod Toxicol, 2004, 18(5) : 669 — 676.
Latini G, Del VA, Massaro M, et al. Phthalate exposure and
male infertility[J]. Toxicology , 2006,226(2/3) : 90 - 98.

. .
2008, 14(9) : 779 - 785.
Anway MD, Skinner MK. Epigenetic transgenerational actions
of endocrine disruptors[J] . Endocrinology, 2006, 147(S6):
43-49.

. . bl

,2006, 12(2) : 22 - 24,
. [M] . : )
2005 15-20.



