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BREEEOEBRNERLEICONT
BHE iRl ML B EAHE

MEIBRBERE 9L, FHREFERBRES 34, BIUMEEREA LETVRERA 6 2208
& U TEBKHIBME 2 T TV - B oA REHEIEBL O R MBS P 250057547 2 RIBK
BEREF A BISE U 7o HIBKIZ0. 2Hz,0. 5sec @ random 75 BAFEHIB15E & L, MEEGREH 2 EFfT- T
B AR LT, P250ASHE 4 2 BXRIBEIE & 108 R E: I X 2 FHMNRERE O I30.1%
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KT3E, tRECIERER T, 1,
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SE31. 41ng /g, EERE(RZE0, 66ng,/mg. BAME4. Ing,/mg. E/IMHO. 42ng /1g TH -7 HES
OHEIc L 3 L HAAREOFEEIZL. 0—-11. 0ng/ng (n=1008) T, HAR AL OFHHIL
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EHIX 2 E2. 2Tng /g, EEHE(RZE]. 12ng,/mg. FKMET. 2ngng. #B/MEO. 8ng/mg T\ LUH
HX 1237492, 15ng /ng, HEHE(RZE0, 85ng,‘ng. R AKMES. 3ng.ng . B/IME0. 85ng,/mg THH . t
BRETREBRERI L P o1z, T, THEZEERICHET 5 LifgEMXIIFHL 38ng /ng.
#E(E350, 68ng,/mg. BAMES. 64ng,/mg, B/IMEO. 42ng/mg T ILRHEXIZEHL. 28ng /mg. R
#E220 48ng /mg. BHAE2. 49ng/mg. H/MHEQ. 49ng/mg TH Y, t RETRABEZERI L, -
Fro X DI, RN« HIXKBY o AEARBITHET 3 E50RUUETRERISEL L & S ITFHER/NE
Kot BEERLD T
PlEk by, EEASECBIT 3Ry, BEREEGHIcHZLEEI 5N 5,

BRKBROIERKHANORE

L ZBE FEL B BT ME
B &

HKShEC CHRELOREOTRESSER S W TB Y. —F, KEPROBYEER T
Bavzro-— LV EROBESED LN, [FARBNOHBERFAT I LIERLEILON S,
T AERTHORZ D OB ONMBERED 7 — 5 2HIic, AFEEERSINTEALTRY
FEBEOLEH. F /-, Hyperapo-beta-lipoproteinemia & L CEIMREE(LEBICB VW TEHENT
WALDLaLVRFa—/7RY REABRICOWTRH L 2o Fk3EE O THOERRE
12Ty FRHR & 1Lk 2 BE L. ZRERRINE 5 > Age & Sex match T, 35pair Z it L
M Eic> W Lo 83 VX5 —v, htfER. LDLa v Fo—-n, 7H#Y FEH
A-I. 7#YFEHB. LDLaVvAFa—V/7HY FEABROVTRAEREZZBD TR
WAS, HDL 3 LA 50— ik, BHRCEL (hRIETHE : 46.6vs Il : 49. 9mg/d0). BIAREEAL
fert (#:3.5vsih: 2.7, 7TH Y XBEHERBHRTEVERERTWS (8 :5.5vs1l:
4. Tog/dl)e T DIEROEHKREOBEIC>VLTHMIT 3iIcid, & 5IHERETORM. Kic
AERNBLORFTBBEEEZ O,

¥ 7o, BRGHLERBORIE BT 2 EEHEOTRERFO—o & LT, AFEHRELOF LV
faRRTFE L cEEShTWALP(a)ic>W0WT, AKX, iR, Ff#IX T Age & Sex match
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: {01
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fild, =1 20797, Ya7 /Ml DMEBNEROSEERTIEE S -, . BEMRIC
BUTHBKROBHE L ERMICTEST 2 - DHH:E LT, LDH release i LU (=a—
by F) DASEEEY T v LT,

I, REBODIEL ., FHEROBRBTH 205, 7 v b/NREREIISTZARE, LDH release
ETl1-5uM (8EMH) THRELRTOICHL. 5 v FFERKERMIIZ, ¥ES XU LDH
release #: (509 release) T25—30uM (24K§fD). BRI VAAETHIS-20u M (24B5R]) &
HBHIERHE 2> C EBRBE i, b FRHEFRRU. BRIDAAE  S0%EHFERTHS
oM (24B5R) EHBANCTEV T LR E T, L L, MR L 2 BEREOHEDL O,
ChoDF— 9 2B BT A L RRETH - 120 & SICHBKBORMFMOERELER
N ANENEZX ONI,

AFIVKBOZEMBATHANOEEERA7ZEF IO Y HE
MR Xl B I

A F ke (MMO) hEOEMIFEE T~ OREBERIN T 2 /- D ERR N O KA KK RE
2T o120 1o MMC HEEMOBANT £ F v Y Vet 28 AT 2 12HIC | invivo
QA7 54T 54 VAKICEABEKDPSOTF VY VEBERARI L. SEFIBRT
D7y b PERRBEEFNRL SHOHLATMAITEI X EKE DO LEICHREBEL/CCD A £ 5
LEFF P U—y—-ZHOTHERRL, 7 v + OB BEEHE. R~ O AR,
BITHBEPRATT ORITRREIL E 23R L e EHHARIZS v b OKRBIROBIRBIC A D fH % B
LA %2IERRE LEMBROBEEBEEIERIRMS TLLEE Lo MMC 5 ng/ kg /day i3,
5m (58D, 7E (1080) H3\iz9E (56D EOKREG Lk, ToOME. BHEHRXKRI
9 MMC o813, MMCES#THR 1 BT, 5 g/ ke SEIRE TR I Y bo—VBLFRER
LOTEBBA NP o1, TEREH TREIHHICHERLEZRS ONIL - 05104 d 4 §
IERREOETES SN, IEREE TR 5 Fldh 3 AITIERIRBOEBETHE LN,

2420 F4 754 VRCEBTEFNAY VRISE : Wistar BlitE:S o b (350g Bijtk) O#
&4k (anterior-0, 8mm,laterald. 5mm,vertical4. 0Omm,Paxinos & Watson) <44 FH =2 —
VEFHEDHRAL, FHICLDE A —VRIFER, Y417V Y2 T -_EBALL, ERICEEL
TR, 10'Mx2Y Y2BUERE) Y Y VIRTRER. 1V 9 4Y ¥l (100mMK*) T
121 n L ORETIO, L B L B EOBEHPOTFVva ) vEBEEEREK I o=+ )
57 4 — + BRALFEREBOMAEDLEICKDHER L, BB, MMCEE RSP UDH A F
A=a—VERDAALES y MR THE X Y MMC 5 ng/kg/day % 1 H 1 BHEOKNIC 5 [B],
TEIHZ2VWIRIEBKE L, BEC Lt >TRATEFVa ) YEREAE L, TORR. A
F VKBRS ROBREL SO T F VY viHIZ. MMC 5 ng kg day % 5 BIEOES L
A, 3Ad 3 AL bIEmAA oh, TEESH TR, 48D 2 AlIRKHEMES S h
febd, RO 2R ED L, 2 FVKBPBEORBEHRETERH A SN, —F,. IEIKRE
BT, 7eFva ) YERHMEDERL, 2FhEBERERL

AHRICBIT 2R B KEWICBIT 2RANTIARSE (P42 A, BHRD KBWTR
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hTWaH, BER. ZEREHET ZHbE—RIBEI, SHAE N5 2 >ORIB (GREFIH.
REBHIB) ORIBMERERLICKE LTWE, FRINLEBM (REHRIG. BRRIG) ZHIE
TAFESAVON TS, R IENAES (ARP) LHEMNARHSS 505, O
HiE Tk ARP BB ORIBHI/NE (| BROBIhSH -0, S/ NUESETLTWEFEARE
CRAENHETH 5, ThictL, BRAx RABRICORIB L B ERIE T 28, ABREKISH»
SEMRIEEZE LTI T & LRMEREFTRERSEIILETA VY Ea— 9 —RESEI LI
Lo &5IC, IR ERIIBEAEREL2 5m& L, EPHEICoVWTIREBIBICY v 7 IKER
%, BHEMAE IO WTRARE T A BB BEL AV T, CREROREI D 14l fiLRd» 5
HIM BB TUTHECRIBEREO0%EORIMEMA S L & L, £/, RIBRBIMBHIESR L
FhCH Xkt RETEARZ. B IEBHETER TRIE L fco ARG IRBARIRIED 5 %,
ST ARSI 13959 1< L cBER & U /oo

EREERIC > W TIRIEEZIG. HAM BE146 T, EAZEIC>VWTRIEEH 6 i, HAM
BEISHITREERIT - 105, HIFZERE - MERGHOMECB VW TRBEEMICERRERY
B o fzo SERA HBHEL L 1oREFR G, REROFHEICHB L TRRIGDIL S E5 0 HSEHRS
o, IRIBE BEEORAEHIEERITA AT, BEOHMREUHMORMMERELRT EEH
BKEFROZEPERBE CHBD THEIIEEL S,

kit BEEBmTFERRESE S X 3BERBRFEERB=AF & OXFE THREZT - W
RTHD,

KEREEICET S B FHEEDRE
EAM—E  HE ME @l BB

KBREEOE TR 2 AN T, HAKBEI ARhOKRFRREERE268 CEHER
76.T7.988) MBI T7 =/ —NVANVK Y7914y (PSP) BRBLUE 7 1 v va— R4
AREERL 1o

PSP BRI, 2522 MR ICHEZITV. BHDIS/HED PSP HHHE T 253 S hfc Dt 2564
1174 (68.0%) Thotio Ths 74 v Y aN—VBHEIARI. 4B ENRICEREL. LE
1. 020  F OB HEF 2R L H 13248208 (83.3%) TH ot MR THET 5L,
PSPAERIZEM: 8 Zrh 6 (75.0%). HE1T8h114 (64.7%) TPSPHHIHE T #@B» S5,
Fl. T4y vanh—VEBHARTERNETERLER. BETRP 64 (85.7%). Kt
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17841144 (82.4%) ThHoto SHEHBH DT — & LHEL, BREEZMA TV TFETH %,

KEROEET 7 HEOBRICBIT BHFR
=4 FE KA BE  ARAEHC

KEROBER. BEALHHETEBETTHY, AEE/F 72HRLE LEWEOBEERIAE L
15> TETHBY . FRERFIIKERBE O BARNEREN & k4 SRBREEL B icETREd
DOKEFREEE (B4, 335, SEHERGS. 65%) Xt L. E15EOHE#EET-
o TOHH, BEY OBRVEELY. BYHIIA. THIE 3 4. EEM 2208 144 L SSP
gk (BXEHARD 275 Lbic, BB X 2BMERHERAE2ED 5 5 6 Aicx
LBAEiR]BhiRIs %, HiET S 23E 0 > b 3 Bkt LE i b %17 - 7o SSP #H: 3
BICEHRHH - 1o b8, BAFTRIBHRAIAE. B bAsic BV TR 2 ~3 » i 1 [ & R
BEWD, PobBHENRONLBHRE L, NEENORE, oKL O#E,IE
BLEZ LN, '

F oS L. —AE S LR B> BH 18R IFRN T, MR PR oEm%E
YATWBY, BERNSEEEMENELRETOEVESEDNEE24 13, BEOBMMS T4
TERVRETH S, CThERRT 3 ICRPBEEEE L, WNEPEEENOhH SBEDR
A TWVBHEH « FERE - NANRIELZIEE L - L OB 2 BRI IcE X 2 0 ENH B &
EZZohl,

BHKRFRBRICE T I EREE(CRIT 3%

WmARMEL  BEE ME HuL AR
—“Bg &

BBEUKSRERHIX I B 1) 2400 Lo R GakHiX4234. 1LAHIX136%) %2xige LT
vFvIh (FHEHBNEERBE X Z), HBXHE (FY M4 ¥ickd). R GREEIcX 3).
REEE (BIUEIBER UEBD 2RIBEBIMEIC & 3) 22 WTKERIA oSk #i X 4 R & ik b
RER. B X KRB ORMNHXER & KEREE & ORIT age match L TEEXH « #:51 «
FEBic B L 1o
1) BREVF v I HRE—REFE RO T ABEICOVTIT > 1cbd, gl (BEEFEZ) <

H#ged s &, X & INIROFERBEZEO B ZhEh6.14 (1.99) £ V. 6.98 (1.9D

LVT, tRETR IR THEEEND - 1o RNHIXKEIINHKOIREEO LR T TH

3.90 (1.51) £V, 4.81 (1.36) p VT, tRETIRO.1%BTHEBEND >, RNHXEH:

KB AREELEBFEERITNENI R .7 1V, 6.14 (1.99) ¢ VT, tRETES

KRTHEBEND -1z, RFNHRXAZMHIcB ) 3REELFEREERTAZTNI 71 (0.37) # V.

3.89 (L51) uVT. tRETCREBRER I, -1,
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2) RBBAM I EBRIC D VT - o8, T (ERED) THET 5 &, REHX & R
XD BHIERELZ I ZhZh0.08 (0.07) Hz, 0.07 (0.07) Hz T, t RETRABERLS,-
Foo HaRHR & LR IR O i FEREH 13 E 0 £400.09 (0.07) Hz, 0.07 (0.06) Hz T, t
RETRIBTHEEND -1z, FNHXBH B 2BEE LIBFEERETNZTNO0.08
(0.08) Hz. 0.08 (0.07) Hz . t RETREEERLH - foo BAMRLMICE T 2BEE
LHFEZRIEFNZN0.10 (0.00) Hz, 0.09 (0.07) Hz T, tBRERTERP -7,

3) REEERITFOE B OV TR LKL 3RBMBEIC OV TIT o 148, FiaE (B
B THET 3 &, BRHR & IR O BiEFEREE R T hEN3.65 (1.26) mA, 3.66
(0.92) mA T tRECRERERID -1z, BRHIR S IINEROZMITEE I LT O
3.17 (0.99) mA. 3.26 (0.77) mA T\ tRETRIABREZR LD - fco BHHMRBHECBY
BEEE L FEAEEZEITZTH5.02 (1.22) mA, 3.65 (1.27) mA T, tRETR1IHTH
BEND -1z FNHIKZIEICE T SREELFERBEER TN TN 60 (0.69) mA. 3.17
(0.98) mA T, ABEZR L1,

Z DR, BAE VF v S HRKERUAOB LI B TR BSI IR c L. BE
KETLTWAZ Ehibh ot REBAMEIZKERUA DY W THERR X O 75 25 1L i
Kich U CEWEE S S 3 L0 BEZERB D - 1, BRERERRNEXBEcEWTEEDS
DBERLIADOE L DMV S 2PN BERER LS, o, RIEEERLS SRKEHEP OB
HEMATHLD2bDTH %,

TEEEED QOL ITDW\T

RARHBI HE HE

FEEKEREE (BHE25E. LiE408) 122V T Quality of life (EEOH) OFEZBKE
LCHEEFISDVWTOREERT> 2o DR, EBEOBEN S 2REHEY  HERBRE S &
L RETOREPLBMKTER DD TETVBEIILT, 2AD36.9%% HH T, THiTx L,
HEEOBOREAIEETE 35 IS ERED SATEE ZX SN 3 EEIRS L ICHSNEEP
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Assessing trends in cancer provides a means for gauging progress against the disease, esti-
mating future demands for care and treatment, and suggesting clues about shifting causal fac-
tors that may account for the more recent changes. This study was designed to evaluate
trends in the major sites of cancer associated with high mortality rates in 15 industrialized
countries. To highlight differences among regions, we grouped these countries into six geo-
graphic areas: United States, Eastern Europe, Western Europe, East Asia, Oceania, and
Nordic countries. In addition, cancer mortality trends in these regions were compared with
incidence patterns in the United States. The trends we report cannot be explained solely by
changes in cigarette smoking or aging. Other causes of changes in cancer incidence and mor-
tality need to be determined. The increasing and decreasing trends in mortality from and in-
cidence of cancer that we found are important for health care planning and may also suggest

opportunities for research in cancer prevention.
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() Lead neurotoxicity and reproductive toxicity

E. K. Silbergeld
Tox. Prog. & Pharm. Dept.
Univ. Maryland

Many studies have reported that lead exposure affects aminergic, cholinergic, and
GABAergic pathways in the central nervous system. Of these systems, the catecho-
laminergic pathways utilizing dopamine and norepinephrine yield metabolites that can be
measured in plasma and urine. Relatively high level lead exposure has been reported to in-
crease the concentrations of the dopamine metabolite vanillylmandelic acid in 24 hr urine col-
lections taken from children. Intervetion--removing children from leaded environments and
administering chelation drugs-was associated with reductions in both blood lead levels and
urinary catecholamine metabolites, further supporting an association between lead exposure

and this neurochemical marker. The reproductive toxicity of lead will be also discussed.
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i) Behavioral Measures of Neurotoxicity

Bernard Weiss
University of Rochester
Rochester, NY USA

Behavioral toxicology now looms as a crucial component of risk evaluation for chemicals.

In the United States, the Environmental Protection Agency has issued or proposed test
rules for pesticides and solvents, and for the appraisal of developmental neurotoxicity.
Such initiatives promise a fundamental role for behavioral measures in toxicity and risk as-
sessment. They also further strengthen the role that behavioral measures have played in
risk estimates for metals. Because animal models represent the sole source of answers for
questions such as the correlation between brain morphology and function, they require spe-
cial consideration, as at institutes such as yours.

Behavioral assessments present a unique problem for toxicology, however. Unlike tradi-
tional, established criteria such as pathology, or measures of clinical chemistry, their inter-
pretation often requires close attention to the details of the test procedure. Moreover, the re-
searcher is faced with a bewildering variety of choice. A vast galaxy of techniques, devel-
oped and refined over many decades by behavioral scientists, is available. For this reason,
investigators must be prepared to carefully weigh the questions they propose to answer by a
behavioral assessment.

Useful guidance is provided by other disciplines that have adopted behavioral




evaluations.Behavioral pharmacology, which surged in the 1950s with the introduction of
psychotrophic drugs, has elaborated a substantial literature on drug-behavior interactions
and familiarized pharmacologists with these techniques. Because the bulk of these studies ac-
tually represent the outcome of selective toxicity, they offer close correspondence with the
concerns of toxicologists. The primary difference is that pharmacologists can make infer-
ences based on high, therapeutic doses, while toxicologists must deal with questions of risk
at low, mostly inadvertent exposures.

Most of behavioral toxicology, at present, is confined to the hazard identification stage
(the earliest stage) of risk assessment. The current and proposed EPA test rules emphasize
batteries of tests assembled to determine the presence of central nervous system (CNS) activ-
ity. They have not yet attained the next steps, which would require further exploration of
dose-response relationships and more specific behavioral methods. Solvents, for example,
bacause of their lipophilicity and volatility, are bound to be active in the CNS, so that the
main issue to be settled for this class of chemicals, as for neurotoxic metals, is the dose-
outcome function. For these purposes, operant techniques are primary and indispensable.

Operant refers to learned behavior that is governed by its consequences. A simple proto-
type is an apparatus in which a rat is trained to press a level to secure occasional delivery (re-
inforcements) of small pellets of food. The relationship imposed by the experimenter be-
tween food delivery and lever-pressing is called a schedule of reinforcement. Schedules can
be designed to elicit different patterns of behavior. For example, a fixed-interval schedule
makes food available periodically, and induces a pattern of responding sensitive to low lev-
els of lead. More complicated schedules can be devised to ask questions about learning and
memory, and about other kinds of reinforcements such as heat in a cold enviroment. They
can also be used to assess fine motor performance and sensory function, and are adaptable
to all species. For these reasons, operant techniques represent the preferred methodology
for advanced assessment of risk.
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