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Immune response to Cryptomeria japonica pollen in rats exposed to

low dose diesel exhaust during fetal and suckling periods

Nobue WATANABE , Masanobu OHSAWA |, Katsuhiro YUZAWA , Norio YANO , Akimichi NAGASAWA
Yoshikazu KUBO , Hiroshi TAKAHASHI |, Hiroshi ANDO , Akio OGATA  and Shin-ichi UEHARA

Background Previous studies demonstrated that the inhalation of diesel exhaust during the fetal and suckling periods
accelerated the elevation of IgE against pollen. This study was conducted to determine the non-effect dose of diesel
exhaust exposure on immune responses against pollen.

Methods Pregnant rats were divided into nine groups: Group 1, exposed to clean air (Control), Groups 2, 3, 4 and 5,
exposed to total or filtered diesel exhaust during the fetal period (HT-C-C, LT -C-C, HF-C-C, LF-C-C), and Groups 6, 7,
8 and 9, exposed to total or filtered diesel exhaust during the suckling period (C-HT-C, C-LH-C, C-HF-C, C-LF-C).
Total diesel exhaust contained 1.71 mg/m? particulate matter and 0.80 ppm nitrogen dioxide (high dose) or 0.17 mg/nm?
particulate matter and 0.10 ppm nitrogen dioxide (low dose). Filtered exhaust without particles contained 0.80 (high
dose) or 0.10 (low dose) 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.

Results and discussion The IgE titers measured by P-K reaction of the LT-C-C and LF-C-C groups €elevated to the
same levels of those of the HT-C-C and HF-C-C groups and were significantly higher than those of the Control group
after the 3rd immunization. The IgE titersin the C-LH-C and C-LF-C groups elevated to the same levels of those of the
C-HT-C and CGHF-C groups and were significantly higher than those of the Control group after the 4th immunization.
The threshold dose of diesel exhaust exposure that elevates IgE against pollen could be lower than the dose used in this
study.
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Tablel. Concentraion of PM and NOg in the inhalation

chambers.

PM NO2
particulate nitrogen
matters dioxide

(mg/m?) (PPm)

Control <0.01 0.02

High dose total exhaust 1.71 0.79
Low dose total exhaust 0.17 0.10
High dose filtered exhaust <0.01 0.80
Low dose filtered exhaust <0.01 0.10
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Fig.1. Experimental Protocol. Control, exposed to clean
air during all of the experimental period; HT-C-C &
LT-C-C, exposed to total diesel exhaust from the 7th day
of gestation (day of impregnation = day 0) until birth,
then exposed to clean air until days 49, 82 and 96 after
birth; HF-C-C & LF-C-C, exposed to filtered exhaust from
the 7th day of gestation until birth, then exposed to
clean air until days 49, 82 and 96 after birth; C-HT-C &
C-LH-C, exposed to diesel exhaust from the 2nd day after
birth through the 17th day after birth. The group was
exposed to clean air during the other periods of the
experiment; C-HF-C & C-LF-C, exposed to filtered
exhaust from the 2nd day after birth through the 17th
day after birth. The group was exposed to clean air

during the other periods of the experiment.
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‘non-immuricad rats oo day 8 El-dey-old rals immuried thres tmes P day-cld rats immurnzed Four limes

Hoof body weight L] hymue Hoof body weight L] trymans Hoof body weight Fplz thymns

L] (g (o) - {amg) (mp s (g
el 11 130= 120 427z 455 0Lz &4 10 8= 103 578: MO NI = 169 12 3537 = 185 SMA: 473 1995z 28
J. i ilag # 1315+ 100 4393 = 351 BIT0s 210 § W43z 4] SHMEx 474 TE = N7 14 2630 = 123 5961 & 343 198T = 1746
IRECE 0 1338 = 131 4394 & 422 24T = 3035 10 B8B83 = 191 84 312 NI:s D8 0 325 = 183 SMb: 202 M4z B
HrCE § 1Bla T4 dddda 3] BDe BS 9 Bl BI 530« 41 1l e DI 1] BiLe 185 5T« 457 1833« 181 e
LRGC 7 134w 163 4M5a 655 230 31 & Bl 165 585e [BE N24w 196 7 W03 a 117 80w 174 2005 . 107
CHRC B 12MEs 136 4300 B0 W|553 s W1 0§ DTS M0 55 : [0 W0E: M6 P MIT e 196 ITMO & 473 10 & 188
(3] # 1303z 51 4503 ME 230 & MO 10 B0 & 160 MIF s M3 W96 134 10 2608 157  SESE & 54 03] & 263
CcarC 8 1M8a 97 MI3s 427 IMD: XWO 0§ 194 169 SMSx 421 05845 253 08 MBL s 198 13 & 481 1934 & 0E
CLrC # 1M3Ia 77 MlAa 30 WETa 177 W0 35S 199 5MSa ME A4S a 136 10 240a 143 8IS e 51 M5 189

Values are expressed as mean £SD.
" Different from Control, p<0.05
“Different from low dose condition, p<0.05



328 Ann. Rep. Tokyo Metr. Inst. P.H., 54, 2003

1000f

100}

10

IgE titers measured by P-K
reaction

Immunized 3 times

1000

100t

10

IgE titers measured by P-K
reaction

Immunized 4 times

Fig.2. Anti-Japanese Cedar Pollen IgE titers measured by P-K reaction.

Table3. IgE titers measured by PK reaction against

pollen in rats immunized three or four times.
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* Different from Control, p<0.05; ** different from
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#Different from low dose condition, p<0.05; ## different
from low dose condition, p<0.01
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Fig.3. Serum interleukin-4,2,10 in each

group after the 4th immunization.
*Different from control, p<0.05
**Different from control, p<0.01

#Different from low dose condition, p<0.05

##Different from low dose condition, p<0.01
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Photo 1. Lung from the rat immunized with pollen Photo 3. Lung from the rat exposed to diesel exhaust during fetal
4times. Mast cells stained with Alcian blue are detected period and immunized with pollen 4times. Mast cells are also
in the bronchial epithelium. detected in the bronchiolar epithelium.

Photo 2. Lung from the rat exposed to diesel exhaust Photo 4. Lung from the rat exposed to diesel exhaust
during fetal period and immunized with pollen 4times. A during fetal period and immunized with pollen 4times.
large number of mast cells stained with Alcian blue are Eosinophils are detected in the connective tissue around

detected in the bronchial epithelium. bronchia and alveolar wall.
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