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Abstract: Objective To investigate the benzo[a]pyrene (B[a]P) diolepoxide (BPDE)-DNA adduct levels in offspring rats
with intrauterine exposure to B[a]P, and examine the effects of BPDE-DNA adduct levels on pancreatic functional im-
pairment and glucose metabolism in offspring rats. Methods Forty pregnant rats were randomly divided into the blank
control group, standard—dose group, low—dose group, medium-dose group and high—dose group (daily dose of 0, 2, 200,
800, 1 600 pg/kg Bla]P, respectively), of 8 animals in each group. Rats in the B[a]P treatment groups were adminis-
tered by oral gavage with a mixture of B[a]P and corn oil at a dose of 0.2 mL/100 g body weight since day 1 of preg-
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nancy until 21 days after delivery, while rats in the blank control group were given the same volume of coin oil by
oral gavage. The BPDE-DNA adduct levels were measured and the pancreatic development was observed in the off-
spring rats 2 and 21 days and 12 weeks after birth, and the correlation between pancreas volume index and dose of ex-
posure to Bla]P was examined using Spearman's rank correlation analysis. In addition, glucose metabolism was measured
in offspring rats 12 months after birth using glucose tolerance test ( GTT) and insulin tolerance test (ITT). Results
There was no abnormal appearance, death, abortion or preterm birth in pregnant or offspring rats in the five groups,
and no significant differences were seen in activity, diet, drinking water or mental status in rats. The greatest level of
BPDE-DNA adducts was measured in offspring rats 2 days after birth, with median levels ( interquartile range ) of
1 089.60 (586.10) to 1 405.49 (346.47) pg/mL, and no BPDE-DNA adducts were found in offspring rats 12 weeks
after birth. The pancreas volume index correlated negatively with the dose of exposure to B[a]P in offspring rats 2 (r=
-0.620, P=0.001) and 21 days after birth (r=-0.801, P=0.001). Hypoplasia of pancreas with loose tissues was seen in
offspring rats 2 days after birth, while well pancreatic development was found in offspring rats 12 weeks after birth,
with tight exocrine portion. GTT showed an increase in glucose levels in offspring rats in all five groups following ab-
dominal injection of glucose and declined 30 min post-injection (F=365.578, P<0.001), and ITT showed a tendency to-
wards a decline in glucose levels in offspring rats in all five groups (F=461.215, P<0.001). Conclusions The levels
of BPDE-DNA adducts in offspring rats increase with the dose of intrauterine B[a]P exposure, and insulin resistance
and impaired glucose tolerance occur 12 months post—exposure to Bla]P. Intrauterine B[a]P exposure affects pancreatic
development in offspring rats and causes abnormal glucose metabolism in adult offspring rats.
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Table 1 BPDE-DNA adduct levels in mother and offspring rats of different groups [M (Qr), pg/mL, n=8]

251 Group X Mother rats

2 d P2 d offspring rats

21 d FEEL21 d offspring rats

R H2H Standard—dose group 36.12  (6.03)
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1 089.60 (586.10)
1 314.55 (451.50)

40.95 (12.88)
184.21 (17.30) *

1 232.46 (325.94) 243.36 (66.20) *

T 42 High—dose group 41438 (8591) * 1 405.49 (346.47) 420.01 (66.00) *
X 1a 27.157 16.229 27.883
PIa <0.001 <0.001 <0.001

I a IR SRMER AL LA P<0.05. Note: a, P<0.05 compared with the standard—dose group.
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Table 2 Pancreas volume index in offspring rats of different

groups (%)
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i3l 2 Medium—dose group 0.13+0.03 * 0.46+0.02 > 0.21+0.07
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P<0.05. Note: a, P<0.05 compared with blank control group; b, P<
0.05 compared with standard—dose group.
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#®3 A4 12 MH TR GTT iK% GLU {H (mmol/L)
Table 3 GLU levels resulting from GTT in different groups of 12—month—old offspring rats (mmol/L)
HHHE After the injection
251 Group 25 8 Limosis
15 min 30 min 60 min 120 min
FAX BRZH Blank control group 5.63+0.29 12.36+0.28 13.15+0.12 10.45+0.36 8.17+0.20
Frifi ) 2 Standard—dose  group 6.27+0.33 9.92+0.65 12.45+0.36 10.41+0.32 8.37+0.38
I 2 Low—dose group 6.05+0.46 10.96+1.26 13.70+1.29 11.67+0.80 8.41+0.17
rpifil 4] Medium—dose  group 5.47+0.18 9.80+4.60 11.23+0.89 10.53+1.00 8.57+1.28
R4 High—dose group 5.70+0.43 8.90+0.87 12.84+2.31 12.77+1.98 12.08+1.85
F4 54 12 P HFRBTT %K GLU {H (mmol/L)
Table 4 GLU levels resulting from ITT in different groups of 12—month—old offspring rats (mmol/L)
995 After the injection
2151 Group 25 I Limosis
15 min 30 min 60 min 120 min
25 FOG R4 Blank control group 5.90+0.00 6.52+0.37 4.33+0.17 3.72+0.40 2.56+0.46
Frifs 4 Standard—dose  group 6.47+0.40 6.20+0.29 4.62+0.28 3.57+0.47 2.15+0.12
IFI 2 Low—dose group 7.25+0.23 6.15+0.17 4.85+0.17 2.55+0.82 2.25+0.23
rpiiil 4 Medium—dose  group 5.80+0.14 6.62+0.44 5.00£0.20 3.28+0.34 2.03+0.07
fRi 34 High—dose group 5.72+0.23 6.45+0.48 6.58+0.46 5.90+0.34 4.57+0.85
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