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Elevation of immunoglobulin E to Cryptomeria japonica pollen in rats exposed to diesel exhaust during fetal period

Nobue WATANABE", Masanobu OHSAWA", Mina IKENOYA"™, Ken TAKEDA™

Purpose: The possible participation of diesel exhaust inhalation during fetal development in postnatal immune function was

tested.

Method: The experiment was conducted using pups. Group 1; exposed to clean air (Control). Group 2, 3; exposed to total or
filtered diesel exhaust from the 7th day of gestation until 3 days after birth (7otal-C-C, Filtered-C-C). Group 4, 5; exposed to
total or filtered diesel exhaust from the 4th through the 22nd days after birth (C-Total-C, C-Filtered-C). Group 6, 7; exposed
to total or filtered diesel exhausts from the 23rd through the 41st days after birth (C-C-Total, C-C-Filtered). Total diesel

engine exhaust contained 1.73 mg/m® particulate matter and 0.79ppm nitrogen dioxide; filtered exhaust contained the same

gases as the total exhaust except for particulate matter. Intraperitoneal injection of S5mg pollen grains was administered from

day 56.

Results: The mean IgE titers measured by the P-K reaction in the Control, Total-C-C, Filtered-C-C, C-Total-C, C-Filtered-C,
C-C-Total and C-C-Filtered were 78.9% 3.6, 141.5% 2.0, 264.4+ 1.3, 255.7+ 1.3, 202.1+ 2.1, 113.6+ 2.0 and 78.9% 3.6
after the fourth immunization, respectively. There were significant differences between Total-C-C, Filtered-C-C, C-Total-C,

C-Filtered-C and Control (p<0.05, p<0.01, p<0.01, p<0.05, respectively).
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Fig. 1. Experimental Protocol. Control, exposed to clean air;
Total-C-C, exposed to total diesel exhaust from the 7th day
of gestation until 3 days after birth ; Filtered-C-C, exposed
to filtered exhaust from the 7th days of gestation until 3 days
after birth; C-7otal-C, exposed to diesel exhaust from the 4th
day after birth through the 22nd day after birth; C-Filtered-C,
exposed to filtered exhaust from the 4th day after birth
through the 22nd day after birth; C-C-Total, exposed to diesel
exhaust from day 23 after birth to day 41; C-C-Filtered,
exposed to filtered exhaust from 23 after birth to day 41.
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Table 1. Average Body, Spleen and Thymus Weight of Female Rats from each Group on Days 56, 89 and 103.

non-immunized rats on day 56

89-day-old rats immunized three times

103-day-old rats immunized four times

No.of body weight spleen thymus No.of body weight spleen thymus No.of body weight spleen thymus

rats (2 (mg) (mg) rats (2 (mg) (mg) rats €] (mg) (mg)
Control 8 1174 + 3.5 3301 = 146 2255 + 19.1 8 15009 + 138 4126 = 184 1588 + 137 9 1571 + 7.8 4208 + 112 1529 + 9.5
Total-C-C 8 1185 + 4.1 334.8 + 29.7 196.7 + 29.1 * 9 1464 + 78 443.0 £ 273 % 153.7 £ 179 9 156.1 + 11.0 4335 £ 559 152.1 + 18.7
Filtered-C-C 8§ 111.1 = 7.0 3203 = 19.5 2057 £ 252 F 8 1467 = 5.7 406.3 £ 323 149.5 + 18.7 8 159.1 £ 4.0 416.1 £ 21.4 1407 = 119 *
C-Total-C 8 1181 + 55 354.9 + 309 * 2093 + 28.0 8 1463 £ 8.1 406.9 £ 39.5 1532 + 13.9 9 1526 + 5.1 4153 + 30.2 138.6 + 19.9
C-Filtered-C 7 1173 £ 44 3484 + 98 * 2204 + 145 8 1559 + 12.7 4238 + 19.5 160.1 + 15.3 8 156.6 £ 5.2 421.0 + 28.7 1394 + 20.2

3777 + 273 " 264.1 + 285" 6 147.8 + 4.4
384.7 £ 102 " 2712 + 2487 8 1458 + 6.3

C-C-Total 8 1243 £ 95
C-C-Filtered 8 1223 + 99

4821 + 173 ™ 2145 + 1527 7 1626 + 72
4712 + 47.4 ™ 2017 + 20477 9 1518 + 6.4

460.7 + 433 " 190.8 + 13.0 "
4784 + 254 " 1732 + 194 ©

Values are expressed as mean £SD.
* Different from Control, p<0.05; ** different from Control, p<0.01



O 0O o0 o0 o0 O 853,

1000

100

10

IgE titers measured by P-K reaction

1 Py

Control T-C-C F-c-C

C-T-C

C-F-C C-C-T C-C-F
Immunized 3 times

Fig.2.

Table 2. Log2 P-K IgE Titers in Rats Immuninized Three
or Four Times.

Immunized three times Immunized four times

n log, P-K IgE titers n log, P-K IgE titers
Control 8 5.1 + 2.6 9 6.3 + 1.3
Total-C-C 9 61 = 23 9 71 = o7 *f
Filtered-C-C 8 71 = 14 * 8 80 + 02
C-Total-C 8 6.0 + 2.1 9 8.0 + 03
C-Filtered-C 8 45 = 23 * 8 77 £ 08
C-C-Total 6 36 = 21 N 7 6.8 + 07
C-C-Filtered 8 45 + 25 * 9 63 + 13

Values are expressed as mean + S.E.
" Different from Control, p<0.05; " different from Control R

p<0.01; *different from Filtered-C-C, p<0.01
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