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The Effect of Diesel-Exhaust-Exposure in Utero and Via lactation

on Immune Response to Cryptomeria japonica Pollen in Rats
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Akemichi NAGASAWA™, Yoshikazu KUBO™, Hiroshi TAKAHASHI",
Hiroshi ANDO™, Akio OGATA"™ and Shin-ichi UEHARA"

The inhalation of diesel exhaust during fetus accelerated the elevation of IgE against pollen. This
study was conducted to determine whether maternal inhalation of diesel-exhaust had an influence on
offspring by cross fostering animals at birth. On the day of birth, litters of the exposed to total- or
filtered-diesel-exhaust groups, and litters of the non-exposed group were cross-fostered, resulting in the
following groups: Control (clean air); T C, F- C (exposed to total- or filtered-diesel-exhaust in utero
and suckled by non-exposed mothers); C - T and C -~ F (suckled by mothers exposed to total or
filtered-diesel-exhaust during pregnancy). Total-diesel-exhaust contained 1.71 mg/m3 particulate
matter and 0.80 ppm nitrogen. Filtered-diesel-exhaust contained 0.79 ppm nitrogen dioxide.
Intraperitoneal injection of 5mg crude cedar pollen was performed 3 or 4 times at 2-week intervals from
the 49th day after birth. The IgE titers measured by P-K reaction of the T - C and F - C groups were
significantly higher than those of the Control, C- T and C- F groups after the 3rd immunization. The
IgE titers in the C- T and C - F groups were the same as those of the Control group even after the 4th

immunization. The present findings demonstrated that in utero exposure was a major cause of the

immunotoxicity.
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Table 1. Concentration of SPM and NO, in the
Inhalation Chambers 1 68
SPM NO, 49 2
(mg/m’) (ppm) > me
Control <0.01 0.02 4 mg (Pierce,USA)
0.125M 0.3 mL
Total exhaust 1.71 0.79 , 100 pg
Filtered exhaust <0.01 0.80 Cryjl Cryj?2 26.7ug 2.7 ng
SPM : suspended particulate matters, 3 4 5
NO, : nitrogen dioxide
P-K RIGIZK & AFTEMITHEL 1gE DRIE
BYDBELREDR 72— IgE P-K
6 (F344/DuCrj) 3 4
2 , 0.1mL ,
7 9 (F344/DuCrj)
(Total exhaust) (Filtered 48
exhaust) 0.5 pg Cryj1l1 025 pg Cryj2
0.02 mL
T-C F-C 0.5 %

1 mL ,30
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Table 2. Average Body, Spleen and Thymus Weight of Male Rats from each Group on Days 82 and 96

82-day-old rats immunized three times

96-day-old rats immunized four times

No.of body weight spleen No.of body weight spleen thymus
rats (2 (mg) rats (2 (mg) (mg)
Control 10 256.0 £ 7.8 561.1 £ 17.8 2224 £ 16.2 10 2679 + 104 569.6 £ 34.6 2114 £ 9.7
T—C 9 2526 £ 12.8 586.6 £+ 52.0 229.0 £ 16.7 8 2736 + 164 606.3 £+ 174 200.0 £ 14.2
F—C 10 2447 + 179 5292 £+ 43.0 222.8 £+ 18.5 9 2663 £ 18.6 5743 £ 399 1945 + 27.0
C—T 11 239.0 £+ 7.7 550.3 £+ 313 217.1 £ 19.8 10 2604 £ 6.8 5612 £+ 21.2 1822 £+ 21.9
C—F 8 2474 £ 173 545.0 £+ 34.8 219.2 £ 225 8 263.1 £ 11.8 5653 + 17.1 198.5 £+ 133
Values are expressed as mean +SD.
" Different from Control , p<0.05
T-C F-C IgE Control
5mm ( P<0.01 Table 3)
& 2 C-TF IgE Control
HRE - BBEE (P<0.05 Table 3)
Table 2 82 96
C-T IgE Control
(Table 3)
4 T-C F-C IgE
Control ( P<0.01 Table 3)
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Table 3. IgE Titers Measured by P-K Reaction against Pollen 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 10 4.5 +
T—C 9 69 =
F—C 10 7.1 =
C—T 11 38 +
C —F 8 25 +

2.2

2.5
2.2

2.2
2.1

*k

*k

10 5.8 + 2.2

*k

8 8.4 + 1.2
9.6 + 0.8

*k

10 7.1 + 3.0
8 5.6 + 1.8

Values are expressed as mean

" Different from Control p<0.05; ™ different from Control , p<0.01

IgE
0.05
pm
12)
13-15)
IgE
16)
(PAHSs)
PAHs
17)
PAHs
(DEP)

18-22) PAHs
PAHs
PAHs
23)
24,25)
PAHs
X [y

1) Watanabe, N., Osawa, M.. BMC Pregnancy and
Childbirth. 2, 2-7,2002.

2) Kubisch, H.M., Gomez-Sanchez, E.P.: Lab. Anim. Sci.,
49, 90-94, 1999.

3) Miettinen, H.M., Alaluusua, S., Tuomisto, J., et
al.:Toxicol. Appl. Pharmacol., 184, 57-66, 2002.

4) Lucion, A.B., De Almeida, R.M. and De Marques,
A.A.: Physiol. Behav., 55,685-689, 1994.

5) Gomez-Serrano, M., Tonelli, L., Listwak, S., ef al.:
Behav. Genet., 31, 427-436, 2001.

6) Hallen, I.P., Jorhem, L.and Oskarsson, A.: Arch.
Toxicol., 69, 596-602, 1995.

7) Crofton, K.M., Kodavanti, P.R., Derr-Yellin, E.C., et
al.: Toxicol, Sci., 57, 131-140, 2000.

8) Brabham, T., Phelka, A., Zimmer, C., et al.: Am. J.
Physiol. Regul. Integr. Comp. Physiol., 279, R1899-1909,
2000.

9) Odum, J., Lefevre, PA., Tinwell, H., Van Miller,
J.P.,et al.: Toxicol. Sci., 68, 147-163,2002.

10) Buschmann, J., Bartsch, W., Dasenbrock, C., ef al.:

11)

Inhal. Toxicol.,13,671-687, 2001.
Murillo-Fuentes L, Artillo R, Carreras O., et al.: Eur



J Nutr., 40:147-154,2001.

12) Watanabe, N., Kurita, M.: Envrion. Health Perspect.,
109, 111-119, 2001.

13) Leposavic, G., Micic, M.: Thymus, 20, 77-88, 1992.

14) Angervall, L., Lundin, P.M.: Acta. Endocrinol., 50,
104-114, 1965.

15) Screpanti, I., Morrone, S., Meco, D., et al.: J. Immunol.,
142, 3378-3383, 1989.

16) Juto, P.: J. Allergy Clin. Immunol., 66, 402-407, 1980.

17). Tozuka, Y., Watanabe, N., Ohsawa, M., et al: J.
Health Sc., 50, 497-502, 2004.

18) Kizu, R., Okamur, K., Toriba, A.,et al.: Toxicol. Sci.,
76, 299-309,2003.

19) Kizu, R., Okamura, K., Toriba, A., et al.: Arch. Toxicol.,
77, 335-343,2003.

20) Hirose, T., Morito, K., Kizu, R., et al.: J. Health Sci.,
47, 552-558, 2001.

21) Kazuichi Hayakawa, Yu Onoda, Makiko Kamiya,

55, 2004 305

Toshiharu Hirose, Akira Toriba, Ryoichi Kizu:

Structure-activity relationship for estrogenic/antiestrogenic

activities of monohydroxylated polycyclic aromatic

hydrocarbons, The 5th Annual Meeting of Japan

Society of Endocrine Disrupters Research
(Hiroshima,Japan), 2002.

22) Safe S.: Toxicol. Lett., 120, 1-7, 2001.

23) Yoshiko Tozuka, Nobue Watanabe, Masanobu
Ohsawa, Akira Toriba, Ryoichi Kizu, Kazuichi
Hayakawa: Polycyclic aromatic hydrocarbons in
fetuses and breast milk from rat exposed to diesel
exhaust during pregnancy and lactation, Forum 2003:
Pharmaceutical Health Science/Environmental
Toxicology (Sendai, Japan), 2003.

24) Dietert, R.R., Etzel, R.A., Chen, D., et al.: Environ.
Health Perspect., 108 (suppl 3), 483-509, 2000.

25) Holladay, S.D., Smialowicz, R.J.: Environ. Health

Perspect., 108 (suppl 3): 463-473, 2000.



