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Figure 1. Chemical structare of p-alkylphenols. n =35 (pentyl), 6 (hexyl), 7
(heptyl), 8 (octyl), 9 (nonyl).
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Figure 2. Lactate dehydrogenase activity (expressed as cell injury rate) of PC12 cells after 15 min incuba-
tion with varying concentrations of different alkylphenols. Results based from three independent repli-
cates are expressed as percent cell injury = SEM.
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Figure 3. Ethidium-bromide-stained agarose gel showing genomic DNA from the rat pheochromocytoma
cell line PC 12. Results show no fragmentation of DNA after 4 h treatment with the indicated concentra-
tions of p-nonylphenol (NP) and p-octylphenol (OP). PC12 DNA was extracted using the Sodium lodide
Method and electrophoresed on a 1.5% agarose gel. C, control; MW, molecular weight marker. Results

represent three independent replicates.
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Figure 4. Acetylcholinesterase (AChE) activity of PC12 cells after 24 h incubation with 40 ng ml” nerve growth factor
(NGF), which stimulates AChE release, and varying concentrations of different alkylphenols. Results based from at
least three independent replicates are expressed as relative acetylcholinesterase activity, which is obtained by dividing
the mean AChE activity of cells incubated with alkylphenolic compounds and NGF by the mean AChHE activity of cells
incubated with NGF alone (positive control), £+ SEM. Relative AChE activity of positive control is therefore 1. Results
show significant decreases compared to control (p<0.05, t-test), except for those with asterisk (¥).
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Figure 5. Acetylcholinesterase (AChE) activity of PC12 cells after 24 h incubation with 40 ng ml” nerve growth
factor (NGF), which stimulates AChE release, and varying concentrations of the phytoestrogens genistein and
daidzien, with or without 1.5 pM tamoxifen, a known estrogen receptor (ER) antagonist. Results based from
three independent replicates are expressed as relative acetylcholinesterase activity, which is obtained by divid-
ing the mean AChE activity of cells incubated with the test compounds and NGF by the mean AChE activity of
cells incubated with NGF alone (positive control), = SEM. Relative AChE activity of positive control is there-
fore 1. Results show significant differences (p<0.05, t-test) in the AChE activities of cells in the presence or ab-
sence of tamoxifen at phytoestrogen concentrations of up to 0.325 pM, indicating involvement of the ER in

ACHE induction.
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Figure 6. Proliferative activity
of MCF7 cells after 6 days inca-
bation with the phytoestrogens
genistein and daidzein in the
absence (Fig. 6a, top) and pres-
ence (Fig. 6b, bottom) of 1.5 M
tamoxifen, a known estrogen
receptor antagonist. Results
based from three independent
replicates are expressed as
relative estrogenic (MTT)
activity, which is obtained by
dividing the mean proliferative
activity of cells incubated with
the test compounds with or
without tamexifen by the mean
proliferative activity of the
control (no additions), = SD.
Relative estrogenic activity of
control is therefore 1. Results
show increased proliferation of
MCF7 cells with increasing
phytoestrogen concentration
(Fig. 6a), which was effectively
blocked by tamoxifen (Fig. 6b).
Data analyzed using one-way
ANOVA showed significant dif-
ferences (p<0.05) starting at
0.02 pM isoflavone concentra-
tion.
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Figure 7. Acetylcholinesterase (AChE) activity of PC12 cells after 24 h incubation with 40 ng ml” nerve
growth factor (NGF), which stimulates AChE release, and varying concentrations of 17 f-estradiol (E2)
and E2 plus 0.08 uM genistein (G) and 0.08 uM daidzein (D) or 1.5 pM tamoxifen (TAM). Results based
from three independent replicates are expressed as relative acetylcholinesterase activity, which is ob-
tained by dividing the mean AChE activity of cells incubated with the test compounds and NGF by the
mean AChE activity of cells incubated with NGF alone (positive control), = SEM. Relative AChE activ-
ity of positive control is therefore 1. Results show no significant differences (p > 0.05, t-test) in the AChE
activities of cells incubated with E2 in the presence or absence D, G, or TAM, suggesting that the pres-
ence of an estrogenic compound alone, in this case, E2, does not necessarily lead to ACHhE induction.
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Figure 8. MTT activity of MCF-7 cells in the presence or absence of 1 pM p—nonylphenol (NP), 1aM 17 [5 estradiol
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(E2) and 5% (v/v) Agaricus extract (AE). Results based from at least four independent replicates are expressed as
relative MTT activity, which is obtained by dividing the mean MTT activity of the cells incubated with the test com-
pounds and/or AE by the mean activity of the control (no additions), = SD. Relative MTT activity of control is
therefore 1. The statistical analyses of this figure are shown in Table 3 (page 42).
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Figure 9. MTT Activity of MCF-7 cells in the presence of varying concentrations of p-nonylphenol (NP), plus or mi-
nus 1 oM 17 B-estradiol (E2) and 5% (v/v) aqueous Agaricus extract (AE). Results based from four independent
replicates are expressed as relative MTT activity, which is obtained by dividing the mean MTT activity of cells in-
cubated with the test compounds and/or AE by the mean MTT activity of the control (no additions), + SD. Relative
MTT activity of control is therefore 1. Two-way ANOVA showed significant differences between the <plus NP/E2/
AE> and <plus NP/AE> treatments compared to control (p< 0.0001) while the differences in the MTT activity of
cells incubated in different NP concentrations within the same treatments are pot statistically significant (P>0.05).
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Figure 10. Western blotting results showing the expression of the c-Jun/API protein in MCF7 cells after
6 days incubation in the presence or absence of 1 uM p-nonylphenol (NP), 1 nM 17 B-estradiol (E2), and
5% (v/v) aqueous Agaricus extract (AE). Lane 1, plus NP only; 2, plus NP, E2 & AE; 3, plus NP & E2;
4, plus NP & AE; 5, plus E2 only; 6, plus E2 & AE; 7, plus AE only; 8, no addition (control). Results
show enhanced expression of the c-Jun protein in the presence of 5% (v/v) aqueous Agaricus extract

(Lane 7).
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Figure 11. Protein kinase C (PKC) assay results showing PKC activity in MCF7 cells after 24 h incuba-
tion in the presence or absence of 1 pM p-nonylphenol (NP}, 1 nM 17 B-estradiol (E2), and 5% (v/v)

aqueous Agaricus extract (AE). Lane 1, no addition (control); 2, plus E2 only; 3, plus NP only; 4, plus
AE only; 5, plus E2 & AE; 6, plus NP & AE; +PKC, positive control; -PKC, negative control. This
means that the PKC enzyme is not 2 factor in the observed results.



