Studies on the effects of hazardous chemicals on immune functions of environmental animals.
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There is litdle information whether hazardous chemicals in the sonvironments may affect the immune
system in diverse species. Most studies on the effects of benzo[a]pyrene (BaP) on immune functions have heen
done with using experimental animals such as mice and rats not with other diverse species. Therefore, in the
present study, the effect of BaP on immune functions of diverse species, such as, mice, quail, goldfish, pearl
oyster, slug, earthworm, and silkworm.

Mice: Neonates were fed milk from their mothers administered with BaP intraperitonealy {10-100mg/kg day)
for 7 days . On day 7, thymocytes were analyzed by flow-cytometry. Neonates from mother administered
with 10 mg/kg, body weight and cellurality of thymocytes decreased CD4-CDS- and CD4-CD84+ T-cells
decreased mgmﬁcantly at 10 mg/kg. CD4HCD25+ T-cells decreased significantly at 100 mg/kg in low
CD4+ region. These results suggested that the immune disruption oocurs in mice.

Quail: Japanese quails were cxposcd to BaP (10, 30, 100 mg/ke) by oral administration. Mitogen activity to
ConA in peripheral lymphocytes was suppressed dose dependently. Mitogen activity to LPS increased in high
concentration. There was no significant differences in average SRBC-HA titer and resistance against infection
challenged with Raus sarcoma virus between BaP-group and control group. These results suggested that the
immune disruption in avian species occurs in cell levels and the host defence function mipht be changed,

Goldfish: BaP was injected into the peritoneal cavity of goldfish Carassius awtams, (0,30, 100 mg/kg) and 7
d after the injection, the spleen and kidney was examined histologically/histochemically. For evaluation of
phagocytic activities, carbon particles were injected 7d after Bap injection, and on the 3 d of the catbon
injection, the spleen and kidney were examined by light microscopy. Degeneration caused by BaP injection on
splenic and renal hemopoietic tissues was not distinct, however, in the spleen, minute decrease of phagocytic
activities was histoligically observed. Depressive effect on leucocytic phagocytosis in fish by BaP was
suggested.

Pearl oyster: Pearl oysters were acclimated in stainless tanks with artificial seawater for 6
days. Following acclimation, five ar 50 ppb BaP was solved with 0.01% DMS0 to the seawator
and exposed to pearl oysters for 2 weeks. Haemolymph was withdrawn from muscle and used
for immunological evaluations. Agglutinin titer and haemocyte density of haemolymph, ratio
of agranular cells in haemocytes, and NBT reduction sactivity, phagocyte activity and
chemotaxis of haemocytes were evaluated. BaP exposure slightly affected phagocyte activity
and chemotaxis of haemocytes but not significantly,.  There results suggest that BaP may
induce Immunosuppresion on pearl oysters.

Slug: Filter papers for the slug breeding were soaked with the acetone solution of BaP at the following
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concentrations (ppm) and were driedl up. After five days of exposure at 5> 10° and 10° ppm or 10 days at 10',.
107 and 10° ppm, the skin state for mucus secretion was observed and macrophages (blood cells) and some

organs {the digestive, the hepatopancreas and the gonad) were removed. BaP over 10° ppm was decreased

phagocytosis of slug’s macrophages and  changed drastically secreted mucus to be viscous and white, while

the body mucus was usually serous and brownish. These results suggest that BaP possibly affects tthe internal

defense mechanists of terrestrial shugs.

Earthworm: E.fetida keep in the cellulose tips with 100pg to 100mg of BaP at 15°C for 1-5 days.
Phagocytosis, H202 production, expression of AH receplor, estrogen receptor, cytochrome P 450, and heat
shock proteins were examined, Coelomocyte was classified as large (LC) and small cell (SC) in these sizes.

E fetida exposed BaP for five days, clearly decreased phagocytosis and H O, activity. Immunohistochemical
analysis of the E fetida r_cveéled that staining intcnsity was increased in P450 and HSPs, while AH receptor
showed no staining, ER positive cell was not co-localized with those P450 and HSP positive cells. These results
indicated that immune functions of E.fetida were down regulated by BaP exposure even in sub-lethal dose. The
levels of immune function of the coelomocyte might be useful for the indicator of environmental chemical
contaminant to soil. - '

Silkworm: The consecutive application of (,1% BP in acetone to the skin from the final 5th instar larvae once
a day for 6 days resulted in a reduction of the number of total hemocytes and the proportion of granulocytes and
in an increase of the proportion of plasmatocytes. In addition, erythrophagocytosis by granulocytes was also
suppressed, although the formation of melanin pigment was not inhibited. Natural anti-bacterial substance and
lectin molecules produced at a 2-day-old prepupal stage were investigated after an application of BF for 6 days
in the Sth instar. Results with E.coli and hurman type - O blood cells showed the decrease of anti-bacterfal
substance and lectin levels in the hemolymph by BaP. On the other hand, the numbers of total hemocytes and
immunocytes were similarly affected by only once exposure of BaF, and the in vitro treatment with BaP had an
influence on the morphology of granulocytes but not of plasmatocytes leading to their round-up shape.
Therefore, it is suggested that the BaP has a suppressive effect on the insect imnmnity, probably causing the
weakness of inscct health. '

These results suggested that there is a possibility that BaP has the immune disrupting effects in diverse
spacies.
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