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Effect of environmental endocrine disruptors and other environmental pollutants on wild animals and its

evaluation
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Chlorinated hydrocarbon (CHCs) levels in the blubber of Larga seals and Ribbon seals collected from the
coastal watcrs of Hokkaido, Japan were determined in order to assess the hormonal effects of CHC
exposure in free-ranging pinnipeds, Plasma thyroid hormone levels, including total thyroxine {T4), free
T4, total triiodothyronine (T3), and free T3 were also measured. Spearman rank correlation analyses
showed that in Larga seals, plasma total T3 and free T3 levels negatively correlated with levels of all the
CHCs analyied, although there was no such correlation between total or free T4 levels and CHC
concentrations. In Ribbon scals, total T3 levels significantly decreased with an increase of di-ortho PCB
(PCB170 and 180) residues. These findings indicated that the plasma T3 deficiency could be associated
with some CHC exposure in Larga and Ribbon seals, and that the responses of plasma thyroid hormones
may be useful biomarkers for CHC expasure in Ribbon seals,

Stellar’s sea eagle and White-tailed sea cagles are suspected to be endangered, We aim to determine the
levels of CHCs in the breast muscle of these eagles migrating to Hokkaido, Japan, and to cvaluate the
ecotoxicological risk base on the obtained data. PCBs and DDTs were the most commonly found
| compounds, with concentrations 1-2 orders of magnitude higher than the other compounds; i.e., from 0,12

to 38 and from 0.068 to 15 mg / g wet wt., respectively. The residual PCBs were found to change their



compositions with growth stage. It is striking that rclatively higher levels of lower chlorinated PCBs
were observed in the juvenile than in mature spccimcps.

Dioxin-containing wastc had been released into the IIikiji River from EBARA Co. in Fujisawa for seven
and one-half years from November 1992 to March 2000, The released dioxins during this period
amounted to 3.0 g-TEQ., We _invcs_tigatcd alterations in cytochrome F450 cnzymatic acti\fities in the
hepatopancreas of carp caught upstream and downstream from the site of dioxin release in the Hikiji
River. The significantly high levels of P450 contents, dependent activity anﬂ CYP1A isozyme contents
were observed in the female carp caught at poliuted site. Furthermore, plasma estrogen levels negatively
correlated with levels of CYP1A contents and dependent activity. These results indicate that the Hikiji
River dioxin accident affected xenobiotic-metabo]jzing'activities in commaon carp with apparent sigﬁ of
alteration in reproductive systems.

We have also determined the metabolism of xenobiotics and steroid hormones in the liver of
Clethriononys rufocanus, which is one of the wild voles. We corrected Clethriononys rufocanus from
sites as follows; Nakagawa, where is a rural area, mountain villages; Rankoshi, where is an agricultural
area; Ishikari, where is a suburban agricultural arca; and Sapporo, where is an industrial, agricultural,
domestic, urban areas. We examined the P450-dependent enzyme activitics in liver microsomes of wild
voles, corrected in 1996 and 2001, using aminopyrine, imipramine, ethoxyresorufin and testosterone as
subsirates, The P450 dependent enzyme activitics of wild voies corrected from Sappora and Ishikari in
1996 were higher than those of Nakagawa vole. However, in animals corrected in 2000, the vole from
Nakagawa has a high ability of testosterone metabolism. Although both of Rankoshi and Ishikari were
agricultural area, the activitics of testosterone hydroxylation in Ishikari vole were higher than those of
vole from Rankoshi area. We have examined and reported that organoclorinated pesticides polluted the
Ishikari area. From the results of present study, it has been suggested that the P450 enzyme activities in

wild voles arc altered depend on the levels of pollution in habitat environment.
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Table 2. Age, body length, blubber chlorinated hydrocarbon levels (ngfg wet weight) and plasma
thyroid hormone levels in Larga and ribbon seals. n.a.; data not available , Figures represent
mean=SD.

Species Larpa seal Ribbon seal
Sex Male Temale ~ Male Female
n 0 0 3 9
Age (y1) n.a. n.a. 3.7+:0.58 6.7£3.5
n 2 2 3 9
Body length (cm)96, 145 100, 147 12747.5 139+15
n 2 2 1 {]
PCB77 0.11, 0.50 0.066,0.11 0.16 0.11+0.027
PCB126 0.20, 0.55 0.15, 0.18 0.25 0.12+0.073
<0.021, <(.021,
PCR169 <0.021 <(.021 <0.021 <(.021
PCB105 25, 58 8.8, 19 8.2 10+£5.3
PCB118 52, 140 23, 45 31 42+21
PCB156 13, 18 3.1, 6.2 3.3 5.9+3.2
PCB170 18, 24 4.9, 9.1 5.9 13+5.7
PCB180 43, 83 19, 29 17 4020
Total PCB 2400, 2600 500, 1100 650 885+435
TEQ 0.034, 0.084 0.020, 0.028 0.031 0.021+0.011
HCB 28, 37 14, 15 19 19+4.8
alpha-HCH 67, 190 3.2, 81 29 43+£15
beta-HCH 160, 420 25, 130 2.1 53+9.3
gamma-HCH 3.9, 8.8 0.65, 4.5 <10 2.5+1.8
oxychlordane 250, 370 38, 17(} 9.6 5HE23
trans-chlordane <1.0, 7.1 <1.0, 2.1 <1.0 29435
cis<chlordane 7.0, 11 4.6, 4.8 <1.0 23+0.3
trans-nonachlor 210, 460 76, 100 140 225x56
cisnonachlor 13, 34 49 7.3 2.5 34+£3.4
ppDDE 960, 2300 270, 690 460 5804133
p,2-DDD 15, 72 11, 21 43 31+7.1
p.p-DDT 164, 200 60, 130 92 122422
Fat (%) 75, 87 92, 93 88 92+1.4
n "2 2 3 10
Total T3 (ng/mk) 0.59, 0.64 0.83, 0.87 0.31+0.080  0.2420.099
Free T3 (pg/ml) 1.5, 1.8 1.7, 1.8 n.a. IR
Total T4 (ng/ml) 6.3, 7.3 4.8, 10 1917 16+7.7
Free T4 (pe/ml) 2.9, 4.3 3.0, 5.1 n.a. n.a.

—o1—



Table 3. Spearman rank corrclation analyses between plasma thyroid harmone levels and blubber
chlorinated hydrocarbon levels (on a fat-weight basis) or age in Larga and ribbon seals.

Total Free Total Free
Sample T3 T3 T4 T4
¥, pvalue r, pvalue »r, pvalue r, pvalue
Larga seal PCB77 -0.80 017 -0.80 017 040 D.49 <001 =099
PCB126 -0.80 0.17 -080 017 0.40 0.49 <0.01 >0.99
PCB106 .80 017 -0.80 0.17 0.40 049 =0.01 =0.99
PCB118 -0.80 017 -080 0.17 0.40 049 <0.01 =099
PCB156 -0.80 017 -080 017 040 049 <0.01 =0.99
PCBR170 1.0 008 060 030 020 073 -0.40 (.49
PCB180 1.0 008 060 030 020 073 -040 0.49
TEQ 0.80 017 080 017 040 0.49 <0.01 >0.99
HCB -1.0 08 060 030 0.20 073 -040 049
beta-HCH -0.80 017 -0.80 017 040 049 <01 =099

oxychlordanc -0.80 0.17 -0.80 017 040 (0.49 <0.01 =0.99
trans-nonachlor -1.0 0.08 -060 (.30 (.20 .73 -0D.4D0 (.49

pptDDE 080 017 -080 017 040 (049 <001 =099
Age - - - - - - -

Ribbon seal PCB77 029 051 - - -046 030 -
PCB126 -0.09  0.84 - - -0.12  0.80 -
PCB105 0.74  0.10 - - 0.06 0.90 -
PCB118 -0.65 _0.15 . - 0.12 0.80 -
PCB156 -0.85 0.06 - - 0.06 0.90

“PCB170 -0.88* 0.04 - - <0.01 =0.99 -
PCB180 -0.88* 0.04 - - <0.01 =>0.99
TEQ -0.21  0.64 - - -0.28 060 . -
HCB -0.21 061 - - -0.31 0.45 -
beta-HCH 0.06 0.89 - - 0.67 0.10
oxychlordane -0.77  0.06 - - -0.02  0.96 -
trans-nonachlar  -0.23  0.58 - - 0.11  0.79 -
p.p-DDE 0.23 0.58 - - -0.09  0.82 - -
Age 046 013 - - 005 087 -

Figureé;‘é]-)resent Spearman coefficient (rg). *rs significant at p < 0.05,



Table 4. Concentration {ng/g wet wt.) and 2,3,7,8-TCDD toxic equivalents (I'EQs) of coplanar PCBs
(pg/g wet wt.) in breast muscles

______ <non-orth coplaner> =mong-orth coplaner>
Sample PCBs 77 126 icg 105 118 166  TEQ(WHO)

HP1 120 0.090 0.042 0.040 a7 7.7 0.67 9.2
HP2 30000 16 3.3 1.4 800 2400 360 650
HP3 39000 1.7 4.7 1 1100 34300 390 740
HP4 11000 1.6 26 0.71 280 T80 90 390
HA1 23000 2.0 2.6 14 500 1900 330 460
HA2 1900 0.57 0.38 0.17 47 140 11 74

Table 5. Concentrations of organochlorine pesticides in breast muscles of steller's sea cagles and
White-tailed sea eagles (ng/g wet wt.)

Fat pp* ppt ppt
Sample (%) DDT DDD DDE DDTs = b HCMs ¢ch cch ¢nonacnona oxy CHLs HCB

HP1 43 1.2 10 57 88 ND 25 25 09 35 86 1.7~ 16 16 6.1
orz 1.1 23 440 14000 15000 1.6 G40 640 19 68 2800 270 910 4100 400
HP3 2.7 23 350 15000 15000 1.3 530 548 17 63 3000 240 820 4200 95
HP4 081 29 310 5200 5500 06 310 310 40 40 750 89 400 1300 47
- HA1 76 400 560 10000 11000 ND 320 320 4.6 28 560 110 350 1000 170
HA2 23 86 110 1200 1300 0.1 33 33 4.2 36 200 32 47 320 o6
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Relationship of blubber PCBI80 levels (on a fat-wight
basis) and plasma tetal T3 lcvels in Larga and ribbon
scal. Spearman rank correlation coefficients are shown.





