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. Ah'hiko HIROSB' Ryulcln HASEGAWA’ Akiyoshi NISH]KAWA’
PR M’knTAKAHASH]'nndMAkotoEMA' R

- ’Dlmfoanm:kmmw o T
_ ‘DM:I‘mqﬂMMMSafcmSclmm ’DMdondPatholay. o

“oo o Natlonel Institute of Health Sciences, - - - S : B - -

18-t Knm!;ngc. Scugqu-hl. nakyo 1582501, Japax

(me.'d .Iune 23 2004 Accep‘!ed Ocmber '.-', 2004)

ABSTRACT — The revision of the Japanese drinking water qunhty guidelines was esiabhsh:d in May -
2003. The WHO drinkmg water quality guidelines for the 3™ edition were nlso revised and the draft has
been open to the public aince Jast your, Most guideline velues of each chemical in both-fapin snd WHO -
were quite aimilar; however, there are differont overt values for three chemicale, In this short communi-

-~ cation, e descibe them and discuss the reason for taking the different toxicity endpoints and derivation . .

melhod for these tl:.ree chenncalt, ditlethylhexy!} phthnlate. mlume and vlnyl ch!mde
' KEY 'WORDS. Dnnkrng water guality guidelm:s, Di(z-cdaylhexyi) phﬂnhte, 'l"olu:ne, mel chlonde ‘

l (TDI) on aoootml of tho rogioml cham:eal' exposuu '

CThe, mismn of the Japanesc drinking water qual-' -

ity guideline wes esiablished in May 2003 and imple..
mented oh May 2004, .In this revising, regulated’

chemical Hsts were modified because of the past detec.

tion trend or expasure prospect, The chemicals abeady

Hsied in the previous version were recvaluated and

chemscalc newly llsled m this revia:on were assessed-

+ guidelines derivation has refesred to the concurrenl

WHO revision, and both of the general principles for
the guidelines (GD) derivation are almost the same,

- Although most guideline values of chemicals in Japan . .
were similar to those of 'WHO some mh:or dllferences

lation (50 kg/Japan vs. 60 kg/WHO). Furthermore, in
some cases, differeni drinking water contribution ratios
(allocation) to total exposure media were used for the

.the different guideline values for d:(z-cthylhexyl) o

phthalate (DEHP), toluene and viny) chioride between .. - -

the Japanese gu:delmes revision (2003) and the latest

. rolling g revision of WHO drinking water quality guide- ..

line were mainly caused by the heaith risk syessment
vaziation, In this short communication, we describe the .

reason for Gaking the different loxicity endpoints order- - |

ivation method of the guidelines, Table 1 shaws the

- guideline values. for three chemicals of the WHO 2

guideline values calculation from tolerable daily intake

admon (WHO, 1996} esmblished in 1994 and romng

Versiom
DERIVATION OF GUIDELINE VALUES -
Dla-e!hylhuyl) phtlnlatc (DEHP)

As the guidcling value of DEHP by the WHO 2"‘ 3

edition, 0.008 mg/L was derived from 2 1o observed
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adverse effect level (NOAEL) .of 23 msf_ksmx in .".ﬂ_ 40 de of TDI using !0.%.» of allocation, and 2 L
feeding stady (Morton, 1979} for 7 days acconding 10 of daily water intake for 50 kg body wghl of the .Tap—‘ :
no induction of hepatic paroxisome proliferation. The . anese populhuon. :

bepatic tumiors were congidered to be the most egitieal = =~ - "~ 0

‘endpoint and hepatic pemxinoms prolifemlon wobe _'l‘ulnene

r.losely related to the carcinogenic mechanism. An - - - - - In 1994, WHO mad 1o n-lssels the toxmty dota
uncertaimty factor of 100 was applied only because of of toluene and made the same conclusion as ths previ-
the anfmal most sensitive to peroxisome proliferation, . ous velue, 0.7 mg/L. A TD! of 0.223 mg/kg/day was . .
snd the allocaion of 1% that wis used as DEHP isgen- ~~ derived using the Jowest observed adverse effect Tevel
¢rally not contained in food (WHO, 1956). For the lat- - (LOAEL) for marginal hepatotoxicity in mice of 312
est WHO esicssment; the guideline vilue of DEHP '~ ‘mg/kg/day (equivalent to 223 mp/kg/day, as there were -

. was not changed from the 2™ edition, because it wes . 5 days pet week) (NTF, 1990) end applying an uncer- -

- ‘not Jisted for the detsiled reovaluation, - ' .+ tainty factor of 1,000 (100 for inter- and intra-species. .- -

. " In 1994, the Japaicse government declded o ule ~ variation and 10 I’or the short duration of the study and
the same dats and derivation pethod for domestic = use ofa LOAEL instead 6Fa NDAE.L). This TDT yields
drinking water guidelines except for 10% allocation a guideline value of 0.7 mp/L (rounded figire), allocat- -
and 50 kg instead of 60 kg for human body welghl. Tha " ing 10% of the TDI to drinking-water (WHO, 1996). - ~ - -
guideline valieg wag 0,06 mpg/L, ©*  The Jepanese government used the same data and -

- However, the Japenese govemmem csubluhnd a denivation method for the domestic drinking water -
-TDI for DEHP in 2001 when hig h contamination was - guideline except for 50 kg instead of 60 kg for humen .-
~ found in some specific foods and the health risk was body weight. The guideline vakue was estoblished us
deeply concerned (Kolzuml etal,2001). In thie | | 06mgLinl994. - [0 0 0.0 S
- asseasmend, TDI ranging from 40 to 140 yug/kg/day - - For the new revision, the Japanese Govu-nmen!
' -wa:'es‘hb!iahed from a NOAEL of 1.7 mg/kg/day for - used a & ferent tomcrty endpaint, neurotoxicity, which
" ‘testicular toxicity in a'rét study (P‘oc‘n‘ z't'al.-,f199‘l) and - is the most sypicsl toxicity for toluene, In the case of
14 mp/kg/day for reproductive toxicity in-a mouse . - neurotoxicily with histopathological changens as well
- study (Lamb-et al., 1987), respectively, applying an - - 23 carcinogenicity-and developmental toxicity without -

~ uncertainty l‘amrrof 100 for intrs- end imerspecies dif- ~ maternel toxicity, some additional uncertainty factors
ferences. As for hepatic pevoxisome proliferation, it " ‘thould be considered to derive 4 TDL Toluene showed

" wat taken out for eatrapolation fo humans becautse - neuropathological effects in the brain consisting of -
LARC (2000) concluded that thie hepatle humor due to - neuronsl ¢ell necrosis in the dentate gyrus and -
DEHP In rodents (in séocistion with peroxisome pro- '~ Anirmon's homn of the hippocerpus at 1250 and 2500

. liferation) is not relevant to other animsl species mgkg/day. NOAEL for neurotoxicity was 625 mgkg/

- including humans (Group 3). Although it is cleuly + duy (equivalent fo 446 mg/kp/day, us thero were 5 days .
shown that theze aro stiong species differences intes-  per week) and 2 TDI 0f0,0892 mp/kg/dey wes derived
hcnh_r_wquty mr.h as mmly toxicjn rats and guines by application of an uncertainty factor of 5,000 includ-.

- pigs, wedkly in mice but not in hamsters, mammosets  © ing additional uncentainty factors of 5 for shost expo-

' and cynomolgus monkeys, the potential of testicular - -sure duration and 10 for nevropathnlogical chenges.
toxioity in humans carnof be excluded ot this moment, -~ This TDI yields a guideline value 0f0.2 mg/L (rounded
Therefore, the guidc!me of 0 1 mgfL was derived fmm , i guu), allocahng 10% of the: 'I'DI 0 dnnlung-wnter
'I'nble 1. Compnnson of thm guxdclmo values (mg/L) bctwecn WHO and hpan_esp dljnnk:ng water,

WHO Guideline - : : ]apanese Guideline
o . TTI9% . .. Revising 2003 . T 1994 ~ - 2003
S ey ey e e
bewe .. ~ 0008 . . 0.cos* o.os» . R
Tohuena. L 2 T - ST R 7 SR > S

~_Vimyl chlvride _0.008 0.0003 ' Nowting Y]

" %: No delsiled reovaluation draft, . ' N o o
Wl 29 No. 5



7 Vin}’l chioride - -~ - .
,cal mode! such as 8 iinearized muktisage Is lppmpdm
10 estimate @ Jow-dose cancer risk of s genotoxic car-
cinogen, There is sufficient evidence showing that

vinyl chloride is 8 mubtiple site carcinogen and its

mdabohtcs are genotoxmanu. Table 2 ahaws the i mca-

. - Inthe WHO bial cdmon. s lm:anzcd mnlnsmge
‘mode] was applied to the incidence of angiosarcomas
in female rats which was reported by Feron ef al.

, '(19811 only bécause of a good relationibip with the ' |

huresn incidence st that time, An excess cancer risk «t

_ rlﬁwuDD!OmyLThagmddhnvahemsﬂoos- o

risk by exposure from birth (WHO, 1996).

On the other hand, in the WHO rolling revision,

lnlal liver tumors {angiosarcomas, hepatoeelluler car-

.. 9T

(Benchmark dose approach) snd the origla (zem doze),
The results were nearly 1dentica) with those derived
using the linearized multistage model. The concentra-
- tions in drinking-walér of 0.0005 ing/L. were calculated
a8 being associated with excess risks of liver turnors of
10°* for _llfelime cxpoaure beginning at adulthood. -
_ 000D, Thiz would result in 8 rounded xuid:hne value |
- of 0.0003 mg/L fora theoretical iskof 1072, -+
. The guideline forvhyl chloride was not setintbe
* previous Jepanese g ‘
" As described In Table 2, Feron er al. (1981)
- obtained clear evidence of carcinogenicity in rat liver .
in 1 three-dose setting study but the Jow dosé of 1.7

. . mg/kg/day was still carcinogenic Jn female rats, The

- same group (Til et al, 1991) conducted a further study -
up to 0,014 mg/kg/day and :hawed that the middle

~cinomis and neoplastic nodules) from the same study ‘
aremmpomtedwdmﬂn guideline valus including As both studies had been conducted under mastly the
‘conversion to hunian equivalent doses (using the phys. . . same expcrhucmel condiﬁons. thusc data wuuld be . -

g same group, -
. 'ru‘ui,m: . - rmmz T3l _
e gfgldey O 001 - - - 013 . . .13 . ... .. 0. ... .. .7 ... 30 . .. 141 . .

" Neoplastio 0% 09 Qs tes - Toss - fs8 ™6 1Yy
© nodules p - (0 {20y () an (12.5) (29.0)
Bepwoceliwlar .~ . 099 S0 089 - 39 055 . 158 T8 - 23*/59

T arcinomd o "oy ey o (6D g0y a7 - (129) L R
Augiosarcomes 099 . 699 099 143, b3 1/58 256 8%/59

BT ) ) N (O ) N v £ @ . an. 36 (16

_ Nevplastic’ - - - o/98 o100 - 146 - 949 24T . .26vtIsE 39%/59 . - 44%57 .
" nodules oy Ty e (18 RRRY %) IERNR /T ¥ SRR (.75 § SAEORRNNY v 7 ) R
Heptoretular AR 0000 196 3/49 ws7  4%s8 19759 %57

CU0 capcinoma. . (10) - . (@) - .(10) - (81) {0) - (69) - (13.2) (s0y)
Angiosarcomas . 093 o100 096 24d s? wse s 9*/57
L (o), s {0) _____ (0) an. . O o) ey (58
Totw) liver ’ ' - M5 2858 49/59 36/57 '
T amont - : ‘ (B8) (482 . (83)) . - (%8.2).
"Nmberofleﬂon-bemgmmlslnumbernfanalyaedanhnﬂs s I : I

- % percentages of incidences,

* % The total number of animals with tumors derived from US IRI5{2000) / pumber of Ana)yud -nmnls
Sm:m:nlly sigmﬂam wmparuf 0 lhe oommls w:th *p<D,05 or **p<0,0] was repoﬂod In 1hn onpml articles,
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" dence st 0.13 mg/kg/day. This dose-response may not

58

" AHIROSEaral. .

Sapanse guldeline valu, the neoplastic iodules were .

not teken Into sceount for the following rea.ean:. At

reports, there is a possibility thit the peoplastic nodules

may include not only hcpatocellulm' adencroa but alsa -

" nedular hyperplasia, which i3 bot considered 1o be a
neoplastic leision, The high incidence of neoplastic
nodules at 1.7 mp/kg/day in females quickly dropyod
16 Jess than half at 1.3 mg/kg/day and virtually no inci-

be appropriste for extrapolation to kow doses, The inci-

- . dence slope of tota] liver mmors mosily reflacted the

.~ reports. After dose conversion based on the PBPK. - -

bigh inzidence of neoplastic nodules rathér than the

real cancer incldence. In addmon. because lwpatocel— )

Jular ciscinomas-and angiosarcomas-originate from
di ﬁ'm:nt cells, liver lnd vucular cells nspecm'ely,

. dences of hcpaiocelluhr wvinomn-in female rats were

" safely doss (VSD). The guideline of 6,002 g/l was

derived using 2 L of daily water infake for 50 kg body

“weipht of the Japaness population. The sllocation fag-

ior was not applied for the methematical model -

- -approach because of large nncemmty caund by

" Table 3 sumimarizes the desivation processes of
all three chemicals, Although the deiailed recvaluation
-droft for DEHP hos not been published in the b WHO
vation process would be same a3 the 2 edmon
because were no changed guideline values. The gen-
eral principle for the derivation of TDIand VSD is the

*same between Japan and WHO; however, the differ--

considered 1o be most appropnn!e for epiplication to -

doge-response analysis, in view of dats from the 1wa
madel, an excesi risk of 167 by the mulumgo mode

ence in the choice ofamca)mdpmnuleadnovmed
gmdr.hne values, In the Iapunew assessment, !cnicular-

used to derive & TD[ insiend of their hepatotoxicity -

- -adopted by WHO. In the case of vinyl chloride, the - -

- tion, hxllhudoptadneoplmicmdpomtswmdlﬂ_'er.‘-ﬁ_.:. -

same critical study waa used for the guideline doriva-

i-mne 3. . Summery orguk!enne value dectvation fn WHO (3 ed.) and Japen (2003). ~ . .-

uncertainty Bactor TDler body wner ;\ud.elme .
O endpoint (mlﬁ‘:’%) Cint- useof gmady pangeof | . VSD® "'.““""?‘ weigh! oonmmp valge
SR Y specie- spevien LOAPL perod _torichy (mmw ) Ol
- . DEHP(WHOY =~ .. -
o hepitie - 230 10 '-j-lﬂ' 0025 ' 1 0 1 ‘n.nos
. proliferalion . ... oo e .
DEm’{Ilpan] " '_ ‘
¢ westoarwrlery 370000 0 100 S 0 s 2 0]
‘l'ohlmc(W‘HO)@ B N G L
©oT U hepitdtoxicity 0 22300 (0 - 100 0 10 K 0223y - T R ' ISR AR i A
. Tohcm{.‘llpln) S . o e
' .motommy 4“6 1010 5 10 - 00392 . ... 8 2. 02-
Vinyl chicride(WHD) = L
" total fiver tumicfs T 000037
lanyonmom..hepalmllular mcmomunﬂmplmlc nodulu) : L
Vinyl chleride(lapan) ‘ o : o : ‘ -
hepatecellular carcinoma 0.0875*% 50 2 0.002

= Derlved from the 29 editn, .

1, At the inldal calculation fom experimeital antmal dats, n: gnldelin: mnmmllm of 0.0005 mgﬂ. w de:lved M 10" xeest mk
" concepiration duripg adulhood, Then the concentystion was decreased 10 half becaure of duublcd nsk for cxponm from birth, :

* Vtmnl nfety dose corsespemding to an excess cincer risk of 105,
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‘ mlerpretahon on the cancer risk aseessment, The
adverse cffects in experiments) animals for the humen

- health assessmeont are chosen by consideration of

appropriate extrapolation to humang, which is expected
froms the nature of the toxicity, toxicity mechanism,
elc Wilh regard 1 lzl:ing appropriste toxicity epd-

 considered to bé more sidtable on the basis of recein
‘ lcientlﬂc consxduauon . demibed before. Because

mn is published,

. As for the derivation of the gundelme value from

the TDI, the estimation of the exposure contribuiion

p hnesmtheWH’Oaremﬂmgmng,lhemmmanﬂ B
- thegundchnevnluemybechanged until the fixed ver- - -

ratio (the allocation) is another important jasue, In the .

case of DEHP, both levels of TDIs or NDAELS esti-'
mated in Japan and WHO are similar, although the erit-

.- - ical endpoints are different. The guideling values were
, dlfferem at ono order of degrce fmm each otlxer,

" “IDI estimated in WHO was one-tenth of tht in Japm.
" The sllocation depam‘h on. onv:mnmental cn'cum--

local exposure assessmen! is necessary for the estima-
+ tion of the allocation factor of the respective chemical.

- Although the DEHP exposure contribution for drink- '

N eonmdu-ably lower, the allocstion of 10% was spplied
in Japan asthe default n!ue when the exposure ussess-

Given the risk mlmgemem of dnnlunx water

guideline values of chemicals mly be a regional issue

" mineral water has beer circulating worldwide and the
regulated values of chemicals will also be based on the |

drinking water guidelino. Therefore the need for the

jnternational harmonization of chemical risk assess-

mentmﬂberequuadevmmmmd:eﬁ:m ‘ '
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) Schantz S L Bowrnan,R. E (1989) Learmng in rnonkeys

- exposcd perinatally 02,37 S-Ielrnd;!orodlbenzo—p-dmxm:

(TCDD). Neuroraxfco! Temml 11, H 19

T F344 rat aflcr permata] exposurc 10 2,3,7,8-

o leu'achlorodibcnzo-p—dmxm 1 .Effects on the pup and adult
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-'The objectwe of ihis paper is to summarize all currently avallable informanon on hormonally active
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| j‘relatlonshlps to adverse effects on human
health* o

'Tohru Inoue.-"F

_ Center for Bfofogfcal Sa!ety and Heseamh Nanonal Inanwre o! Hea.'m Scienoes ‘
~.1-18-1 Kamiyohga, Setagaya-ku, Tokyo 158-8501, Japan o

e R :Abs':iapt: A hoﬁnqnally‘activ.e;colmlpouﬁd wa& ﬁrst ldcintiﬁed-in‘ thc‘bobk Silem'S‘ﬁring‘liyi '
Rachel Carson in 1962, implicating the effect of pesticides such as DDT and the derivatives. -

- Nearly four decades later, the book Our Stolen Future by Theo Colborn et 4l., and other per-
tinent publications have revisited and broadened the issue regarding a variety of possible

- chemicals and the area exposed. Translation and publication became: available in Japan
_wuhm the last four years. Since then, Japan joined the member countries involved in the -

. global issue of endocrine disruptors; the “environmental hormone”, "

‘Although a significant number of chemicals possessing a hormone-l:ke acuon have'- . ;

'I_:een recognized for many years, and the action of their biological plausibility related to the

_receptor-mediated effects strongly suggests possible human effects comparble to hormonal .
- -chunges in wildlife, little is known about evidences or adversities i experimental animats -

_and humans. The most essential key to resolving these dilemmas may be to understand the .
: -mwhamsm ol" actions (i. e, poss1blc low-dose issue). In other words; the- mcchannm at the:

low-dose effect may be resolved simultaneously by the mechanism of three major questions

o linked to the low-dose issue;: namely, threshold, pomble oscllluuon, ancl addmve and/or.syn- -

_ergmtu: action.

- .agents and plausible relationships to adverse eﬂ‘ecm on human healt.h from the standpoinis of the mech

'anlsms of action of these chernicals.
© It is'not uncommon (o come acrms agrochcmlcals and industml chemlcals that have honmnc- S

mmuc effects. These chemicals, the so-called “environmental hormones®, often accumulate &t de-

 tectable levels in the environment, and it has been feared that they may have adverse effects not only on . -

= “wildlife but also on buman beings, Following reports of feminization and decreased colony size of wild
. . creatures, and reports suggestmg a possible association of these chemicals with abnommalities ofrepm- .

ductive organs and oncogenesis in humans, atiention has focused on the possibility that these accur-

" ._rences may be associatad with exposure 10 endocrine-disrupting chenticals (EDCs). In.this connection,

‘we would like to drew the attention of the reader to a Japancsc tmnslatmn of the book Our Stolen

I Furmz, written by Theo Colbom et al.

" #Repon froai » SCOPE/TUPAC projost; Implication of Edocrine Active Subitanocs fox Humin nid Wildlifc (1. Miyatnoto aad

1. Burger, editors). Other reparts are published i this issus, Pure Appl. Chem. 75, L617-2615 (2003).

" ¥Te1. 481-3:3300-1564; Fax: 481-3-3700-1622; B-mail: tobru@nibs.gojp - -
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. This paper will review the subjects related to EDCs, the courses of ‘mgm_n‘cms;égar'd.ing the pos-

- sible hazards of these chemiials, and current medical subjects periaining to them,

ohe-mimic effects can be divided into four groups:

 Subitanes ith homn

* * ‘hormoncs found in vive;: -

*  medicines with hormone:minic actions manufactured for use in hotmonal therapy, etc,;
*  plint hornicnes known to exert phytocstrogen-like actions; and - -
* . chemicals found in environments that can interact with hormone receptors, * -

.. by réceplots that play essential roles in the mechanism of actions of hormonc-mimics, - -

CHARACTERISTICS OF THE RECEPTOR-MEDIATED ACTIONS OF HORMONE-MIMICS
struetures of the receptors involved, crossing the barvier of animal species. These characteristics allow

is possible that each individual hormione-mimic exerts diverse cffects by acting on male hormone re-

Third, many of thess chemicals are excreted from the living body in the form of conjugated in-

mimic actions in the environment, This is one of the characteristics inique to this class of chemicals.
may be involved, including the relationship between receptor binding and signals, the relationship be-

ards from receptors, signal cross-talks, involvement of inknown nuclear receptors, elc..

cliemicals may exert their actions in & way different from that known for other chemicals that do not

these extrinsic chemicals may modify homeostasis in vivo, leading to down-modulation of the physio-

~ effects of environmental hormones needs special study,
PITFALL INTHE EFFECTS OF HORMONE-MMICS .

 hazards caused to endocrine tissc. Bearing tis in mind, Iot s now summariz tho problems tlated t
the effects of hormone-mimics, : o : A

131

. us to'speculate thi possibility that the actions of these chemicals exerted in nature may alsooccur inhu-
mans o Ponrky €at (e actions of these chemicals exe:

‘tween receptor-ligand binding (ligand: substances that can bind to receptors) and the dissociation of lig- -

. o In addition, substances that dého_t mteruct w1d1 ﬁormorie receptors but exert effects on gonads by
. their modifying effects on steroid metabolism may be deemed as hormone-mitnics in the broader sense. -
of the' term. In this paper, however, émphasis shall be placed on the hormone-mimic actions mediated

- The receptor-mediated actions of hormone-mimics are fundamentally characterized by the similarity in. .

- _ - Second, sirice similaritics in the structure of various sex sterolds and hormones are also known, it .

- ceptony, feanale hormone receptors, and nuclear recepiors (inctading many orphan receptors), etc., - .

- active substances instead of as degraded metabolites. They may also bo eliminated in the unchanged -
form. Therefore, if feces and urine containing thess substances arc eliminated intoriver water, it is plau-
_sible 10 imagine that even inactivated hormoneés can sometimes become active and exert - hormone- -

... Receptor-mediated responses involve many unresolvéd questions. Various undefined elements -

. The actions of these chemicals add to the effects of intriisic horinones, Fof this reason, these L '
. have structural or functional counterparts in vivo. For example, stimulation of hormone receptors by

. - logieal stimulation of these receptors by the intrinsic ligands. Therefore, the influence of the continued

We must distinguish the interactions of endocrine :lionﬁpne—liﬁnﬁcé'ﬁvm hormone rocoptors from the

© 2003 IUPAC, Pure and Applled Chomistry 75, 2655-2561
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rmmlcs ‘onder oondmon.s of bloclcadc of homcostasis.
' ‘This tast method itself is valid. However, there is no sufficient rational evidence that indicates that

the rcsponm ‘observed under such lnd)recl ‘tontrol conditions of the lmng body can s¢rve as an md:- ‘
 cator of the healih hazards of hormonc-nnmlcs Allhough the ovo-testes seen in Iower vcrtcbralcs may -

be used lf :he effects obscrved wcre to be vahd as sudu an mdtcnlor. there |s no consensus on whnt is

.................................................

© 2003 JUPAC, Pure and App!fed Chem!sﬂy 75, 2555-2561
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o PR ] ajnima.l‘stud_ie‘s involving ob'sé,rv‘alion_‘of ekpeﬁ'nie_md! hnininis_ for fwn 6rlmnr‘c'genér§t.iohs,: no
|- effects of EDCs have been demonstratéd. The question therefore ariscs as 1o why window effects are

... .. . observed during ttie shoit perind mentioned above. It is unknosn whether or not these effects really do

R - occur, and if they do, how they are produced.” = | R

T .-~ * . Delayed growth of the thalamic nucleus specific o males (called sexval dimorphic nucleus) is -

b seen in male rals treated with fernale hormones. We. may say that under conditions of homeostasis of

. the. physiological hermones in maturc individuals, exposure (o dose levels that usually cause only re- -
versible changes can lead to irreversible changes, if the exposure occurs during genesis, morphogene-

¢ - - sis, or functional development. However, there are no ample data endorsing this view in humans.

P . Coasidering the biological plausibility inferred from the experimental data accumulated to date’, . -

SiD L0 we may say ﬂia‘t‘tl'ni:ir.‘aré im‘suﬂ'u_:ient-data that clearly rule out this view. Close attention has therefose
j | beenpidwdhesoeffectsinchildren, .
fil 1+ <. 0. Now theories of methodology, focusing on effects in fetuses and children; are now being dévi

Wl . oped, primacily in the United States, or the World Health Organization, within the framework of chil-

.- dren’s program,efe. . . R UL PEUEIE : , R

- HEALTH HAZARDS AT LOW LEVELS OF EXPOSURE _ _

- Chemicals used for agriculture or industrial purposes are marketed, ip general, only sfter theireffects ~ .~~~ . '

. on living beings have been investigated. We may therefore understand that they are used on the prem- o

_ise that the possibilify of these chemicals cxesting hazurdous effects on health at relatively high-dose -~ -~ .-
. levels has been almost ruled out. Nevertheless, problems with EDCs have begun to be highlighted. = .
... These problems may not be confined to.those related to the accemulation of thesc substances through -
: food chaing in the ecosystem, but also to the additional possibility that thess chemicals may exertef- .

|
. fects atlow-dase levels even If they have been declared safe at high-dose levels. The latter possibility - - |
,may'apply;_howéver.onlym'somecmandnottppﬂ:q; . e ‘ : l
o _Wemay'saytlm_ai-riajor'i.ésucpértairiiixgwEDCsd;atmu}slbexesolquurggnﬂyi;whe_thcro;- SREPE 4
" not they pose health hazards at low-dose levels. This issue can be summarized into the following three. |

Cguestons: e T
'®. . presence/absence of thresholdlevel: .. .

¢
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' No:clearcut answers have as yet emerged (0 these questions. Considering the above-mentioned R

*characteristics of the effects of horinones, it is plausible to imagine how difficst it may be to resolve
o Bhesequestions, - o co o oc T T et
. Todetermine if these chemicals exerted hazardons effects on healh at low-dose levels, the fol-
lowing basic questions may nesd lo bé considered; their biologiéa} plausibility is hardly depied. -

o ' Regarding the presence or absence of threshold levels; it seems likely that many chemicals sus-

. pected of belng EDCs can easily permesate acrass the cel) membrane, which is composed of phos-
pholipids, Therefore, assuming that one receptor molecule reacts with one chemical molecule, the

5 A oy e oy it g

Jower limit of the dose level exerting the chemical’s effects would be cxtremely low. :
. Of course, since the probability of the binding of a ligand to the receptor will be low if the

-~ dose Jevel is low, we cannot say that there i¢ no threshold Jevel for the effects seen in the low-

 *Blological plausibiliy; Likelitood of « Phonomenon s judged by considering the differcace or similariy of elements of reac-

tions in individual orgauisms, o the: basls of the results of 1 series of sofated bological cxporiments, (CL, probability)

¥ ©2003 IUPAC, Pure and Applied Chemistry 75, 2555-2581
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o f' - M we consider not only the afﬁnlty of each substance for the receplor; but also the nonlmeanty of

e diverso reactive characteristics on the part of the receptors; -

: dose-level range, In fact, for blsphenol A (whxch has been altractmg close am:nt:on because of its - -
hazardous effects on health at low-dose levcls), the prc:.em.dabscncc ofa 1hreshuld level has not

L yet been reported. It seems rational, therefore 10 assume that these health hazards occur in a very -

tow-dose-level range,

responsw (¢.2.. wavcform responses as a rcsnlt of reduced receptor expression following an in-

- crease in dose level) itis possnble to assume that there are U-shaped or reverse U-shaped reac- -

 tions, or oscillational dowmponse curves, Interim dam endorsing such a view.are bemg accu- f

mulated. - e e

*  Reganing the possibihty of synerglstic or addmve cffects, the observatuon of B.d.dll.lVB ct‘fects .

: among different nuclearrecepm has been rcportcd. Data ylelded by annlysxs of interactions be~

. tween receptor signals also suggest such a possibility. In fact, the duse—mponsc curves for some
- composite malmals were reponad to be addmve. but not- synerglstlc

. type of moeptor—medlatcd acnons of thc honnone mlm:cs

7 deme modifi cation durmg expresslon of inu'acellular sxgnals; and :
-factors involved in irreversible changes related to morphogcncsm and functional dc:vclopnwnt.

.................

HEALTH HAZARDS OF HORMONE-MIMICS TO HUMANS -

The possxblhty of health hazards of harmone-mimics to human bemgs have uo( beeu suppnded by ad-‘ :

............

equate epidemiological data, and the number of cases for which the data clearly endorse such effects is

quite small, The U.S. National Resédrch Council (NRC) emphnsuzes the newsmty of oonductmg furﬂler . 7

cpidcnnologlcal studies on thzs topic (NRC, 1999):

mone-mimics to humans, Reports dealing with the effects of these substances on humans are confined .

to those pertaining to the effects of dioxins and polydllorlnated biphenyls (PCBS), the vnlldsty anduse-

fulness of these results have not yet been established,
The followmg informiation is baséd on case studu:s conducted to da!c

Health hawds of dloxlns

@ 2003 IUPAC Pura and App!iad Chsmlsiry 75 2555—2561
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# " * dence of cleft palate in the Diemerzeedijk district of the Netherlands, prohably due ta steroids, In'boili © -
of these cases, the .S, Environmental Protection Agency (USEPA) did not affirm a causal relationship,
and classified them as cases requiring special attention. -~ =~~~ T
.+ . Noconsensus has been reached concemning the relationship of hypothyroidism observed.in the jn- . . - o
- ?abitantsj along Lake Michigan to the ingestion of PBB- (polybiominated biphenyls-) contaminated ~ -~ = :
ish. . . . . . . . . .

Effects on mature females (e.g., Increased incidence of breast cancer) =

; i No reports affirm the effects of dioxins on mature human females (¢.g., cffects on breast canceroren- . - . |

. * . dometriosis as discussed below), Theré are many unresolved questions on'this topic. However, nonc of . Co

§i - . the studies conducted in mature experimental animals revealed data endorsing the plausibility of oc-

'j' -0 currence of such effects, On the other hand, it is kriown that the agc at menarche is lower and the inci- ‘

- dence of breast cancer higher in females expased to dioxins, Some investigators cite these data when . . o
.5 discussing the heallh hazards of dioxins. Tt s also known that feriales exposed 10 dioxing ate ofien - g

‘ taller. . , ‘ : - ‘

SR .. ln'European countries, 4 height incréase of about 3.5 mm per year and an approximately one-year
: - Gecrease in the age at menarche have boen reported during the past 30 years, It is difficult to idemtify . - o
1 the influence of extrinsic endocrine factors on these changes, and no stodies addréssing this issue have' . I f
$| - been reported to date. Although several studies have been published conceming the elfects of female - o
14K | ' o .- hormone preparations, including pills used for contraception and hormone replacement therapy in post-

- menopausal women, no studics have provided data that establish the effects of EDCs. S

' . Endometrosis -~ - T
;jl .+ . - Endomctriosis is a discasc of unexplained origin that is seen in primates with sexual cycles. It has been
| trooo o pointed out that this-disease tends to be more severe in individuals exposed to dioxins (2,3,7,8-tetra--
1o chlorodibenzo-p-dioxia (TCDD] and to PCBS). Data yiclded from experiments in thesus monkeys arc
;-. -~ used as cvidence 0 conmborate the causal relationship between dioxins and endometriosis. Thus, we .o
531 -~ . cannot rule out the biological plausibllity of these effects, However, no reports affirming the cansal re- ‘ ;
1 - Intionship in humans have been published, - .. - .. o o C
i Poasibility of other effects on humans =

Bl - Biclogical plausibility has also been considered for the following effscts of hormoné-mimics o0 hv-

} . mans: qualitative dysfunction of human sperm, effects on neurobehavior of neonates, and immune func-
i . tions, The effects on immune functions have been sugpested by reports of cases with Yu-sho (PCB in-
i" toxication) _ : S , N :

|| R S PO L o

gl - - coNclusion o L SRR

1 ?.

relcased a. Web site publication “Global Assessment of the Stalo-of-the Science of Eadocrine -
Disruptors” (GAED), Jute 2002 (URL: <hmip:/ebp.niehs hih.goviwhors). WHOAPCS. started the
- GAED program in March 1998 after the publication of Our Stolen Future (Theo Colbone et al., 1996). -
: - The publication took three years 1o edit; covering a policy to document all the published pertinent lit-
I : . . eratures, to summarize them as descriptive manner solely based on those published literatures, Twenty- - - -
- seven expert scicntists and 20 independent peer-reviewers participated in editing the GAED.
-+ . Other reports on nonylphenol and octylphenol, released by the Japanese Ministry of Environment .
(MoE), revealed an “ovotestes” formation that was observed in the assay of the Iaboratory experimen-

© 2003 ILIPAG, Pure’ and Appliad Chemistry 75, 2555-2561
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‘tal fish (Medaka) exposed to doses close ny those recorded in the monitoring fields in the MoR surveil- o

i Hormonally active agents and adverse health effects - <. 2561
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