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TRICHLOROPROPENE OXIDE (TCPO) I8 AN IN VITRO INHIBITOR OF
EPOXIDE HYDRASE AND AN IN VITRO DEPLETOR OF HEPATIC GLUTA-
" THIONE. DIETHYLMALEATE (DEM) IS5 ALS0O AN EFFECTIVE DEPLETOR
OF HEPATIC GLUTATHIONE. CYSTEINE IS A RATE-LIMITING

GLUTATHIONE PERCURSOR.

MALE HOLTZIMAN RATS (WEIGHING 170~158 ) WERE FED AD LIBITUM
EXCEPT WHEN FASTED (18 HRS PRICR TO VC OR ETHYLENE EXPQO-

" SURE?Y? OR DURING EXPOSURE AND AFTER EXPOSBURE. THE RATS WERE
SACRIFICED: 24 HR AFTER THE S8TART OF EXPOSURE (4 HR. EXPO-
SURE) FOR DETERMINATION OF SDH ACTIVITY: 2 OR 4 HR FROM THE
START OF A 4 HR INHALATION EXPOSURE FOR GLUTATHIONE (NON
PROTEIN SULFHYDRYL CONTENT) DETERMINATIONS, THE RATS WERE
PRETREATED WITH ARCOLOR 1254 (PCB)Y ONCE/DAY FOR 3 DAYS. ON
THE 3RD DAY VC OR ETHYLENE EXFPOSURE BEGAN AFTER PRETREAT-
MENT. CYSTEINE (@.5 9/k9)y DEM (8.5 ml/ka)s OR TCPO (B.1
m}/k3) WERE GAVAGED WITHIN 1/2 HR BEFORE THE START OF IN-
HALATION EXPOSURE. TO DETERMINE THE EFFECT OF TCPO ON THE
HEPATOTOXICITY OF ¥C: FASTED RATS INHALED FOR 4 HR EJTHER
1000, 4508, OR BO0Y seni EED RATS INHALED 10000, 250 GR
4 PPM. E EFFECT OF TCPO ON THE ACUTE HEPATOTOXICITY
OFETHYLENE IN PCB~PRETREATED FASTED RATS WAS DETERMINED
AFTER THEY INKALED EITHER 400D, 12000 12000@. OR 15020 rem
AND FED RATS INHALED EITHER 10002, 15000y OR 520008 eem.

FOR THE DETERMINATION OF THE EFFECT DEM HAS ON THE ACUTE
HEPATOTOXICITY OF VC AND ETHYLENEs IN BOTH FED AND FASTED
PCB PRETREATEDs RATS .INHALED 10220 AND 102388 rFrms RESPECT-
IVELY. THE EXPOSURES TO VCy IN PCB-PRETREATED FASTED RATS

THAT WERE GAVAGED WITH CYSTEINEs WERE EITHER 5000, 80200,
12000y OR. $7080 mrm. PCB-PRETREATED RATS GIVEN CYSTEINE

WERE EXPOSED TO -EITHER B202, 16000 OR Z4R@0 rPm ETHYLENE.

VEHICLE CONTROLS WERE RUN.WITH EACH GROUP.

23 PEY WO RIDE 36 2 -2

VINYL CHLORIDES$ ANIMAL STUDY: RATSs INHALATIOMN: ACUTLE
HEPATOTOXICITYs ETHYLENE; TRICHLOROPROGPENE OXIDES
DIETHYLMALEATE: CYSTEINE; POLYCHLORINATED BIPHENYL $
GLUTATHIONEs EPOXIDE HYDRASES$ MIXED FUNCTION OXIDASE

SYSTEM: NONPROTEIN BULFHYDRYL CONTENT3: SERUM SORBITOL

DEHYDROGENASES$ SDHi LIVER WEIGHTS FASTED RATS3 AROCLOR
12543 ELECTROPHILE; METABOLISM: ARYL HYDROCARBOM
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HYDROXYLASE.
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AFTER INHALATION OF VC THE TCPO TREATED PCRB (ARCOLOR
1254)—~PRETREATED FASTED RATS SHOWED SIGNIFICANT ACUTE
HEPATOTOXIC EFFECTSy I.E., INCREABES IN LIVER WEIGHT AND
&DR ACTIVITY. THE FASTED VEHICLE GROUP EXPOSED TO 450D rem
HAD MINIMAL INJURY (SDH ACTIVITY 26.8)s BUT THE FASTED TCPO
GROUP EXPOSED TO THE SAME CONCENTRATION HAD SIGNIFICANT
EFFECTS (8DH ACTIVITY 133). HOWEVERs GLUTATHIONE (GSH)
CONCENTRATIONS WERE NO DIFFERENT BETWEEN FASTED VEHICLE AND
FASTED TCPO GROUPS. THE INCREASED TOXICITY OF V¢ IN TCPO
PHRETREATED RATS 1S PROBABLY DUE TO INHIBITION OF EPOXIDE

. HYDRABE. THE IMPORTANCE OF EPOXIDE HYDRASE IS SHOWN WITH

THE DEPLETICN OF GBH IN BOTH GROUPS OF FASBTED RATS.

THE TCPO PRCTYREATMENT IN FASTED RATS EXPOBED TO 25083 rem
ETHYLENE SHOWED DEPLETED GLUTATHIONE AT 2 HR BUT NOT AT 4
HRs AND WAS FOUND NOT TO PE ASSOCIATED WITH THE HEPATOTOXIC
RESPONSE TO ETHYLENE. THE DATA SUGGEST THAT EPOXIDE

HYDRASE AND GLUTATHIONE~S-ALKYLEPOXYTRANSFERASE DO NOT. ACT

"ON ETHYLENE QXIDE. HOWEVERs ETHYLENE OXIDE MAY NOT BE A
TOXIC METABOLITE OF ETHYLENE.

FAS ) ATMENT SIGNIF TOX=-

PRYD pepm VC EXPOSURE IN PCR-PRETREATED RATS. THE

"ED AND FASTED VERICLE TREATED GROUPS EXPOSED 70 10002 erm
VC HAD DEPLETED GSH (NO DIFFERENCE BETWEEN THE TWO GROUPS
FOUND). IT APPEARS THAT SOME ACTION OF DEM IN ADDITION TOQ
GLUTATHIONE DERLETIONy E.G. INHIBITION OF ARYL HYDROCARBON
HYDROXYLASE (CYTOCHSOME P-488)s COULD EXPLAIN THE LACK COF

POTENTIATION OF VC TOXICITY.

THE DEM TREATED RATS EXPOSED TO 20000 rem ETHYLENE HAD DE-
PLETED HEPATIC GSH IN BOYH FED AND FASTED RATS. HOWEVER:
THE GSH DEPLETION IN THESE ETHYLENE EXPOSED RATS WAS NOT
ASSOCIATED WITH ANY INCREASE IN TOXICITY (SDH ACTIVITY IN
ALL ETHYLENE TREATED GROUPS WAS AROUND 3083),

CYSTEINE PREVENTED GSH DEPLETION AND THE ACUTE HEPATOTOXI1C
EFFECTS IN FASTED PCB PRETREATED RATS DURING EXPOSURE TO
800Q pem VC.  THE LIVER WEIGHT AND SDH ACTIVITY WERE SIG—
NIFICANTLY HIGHER IN VEHWICLE TREATED THAN CYSTEINE TREATED.
AN EXPOSURE TO 12BDD rPpm AND ABOVE OF VCr» HOWEVERs CAUSED

DEVELOPMENT OF HEPATOTOXIC EFFECTS. THEREFORE, CYSTEINE
PROTECTION WAS NOT COMPLETE. THE DEVELOPMENT OF LIVER IN-

JURY IN THE CYSTEINE TREATED RATS EXPOSED AT THE HIGHER
CONCENTRATIONS OF VC MAY BE DUE TO THE FACYT THAT MUCH OF
THE ~SH WAS PRESENT AS CYSTEINE RATHER THAN GSH,

CYSTEINE TREATMENT OF PCB-PRETREATED RATS HAD NO EFFECT ON
THE TOXICITY OF ETHYLENE AT THE EXPOSURES TESTED, THERE-

FOREs GSH DOES NOT PLAY AN IMPORTANT ROLE IN ACUTE ETHYLENE
HEPATOTOXICITY. : ’

THE AUTHORS CONCLUDE THAT IN PCE-TREATED RATS » LIVER GSH
AND €H INFLUENCE THE ACUTE HEPATOTOXICITY OF VC,
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THE REVIEW OF THE ENGLIEH LITERATURE REVEALED 1B3_CASES OF
HEPAT1C ANGIOSARCOMAs WHICH 4 ARE DISCUSSED AS CASE RE- /AU(
PORTS. CASE 13 WAS A 42 YEAR OLD WHITE MALEs WHO HAD

WORKED IN A VC POLYMERIZATION PLANT FOR 20 YRS. AND HAD A
SIGNIFICANT ALCOHOL CONSUMPTION (A PINT OF WHISKEY/DAY).

THE SECOND CASEy A 60 YR. OLD WHITE MALE: WAS ALSO EMPLOYED
IN VC POLYMERIZATION ¢ FOR 37YRS8.). CASE 3 WAS A 23 YR.

OLD MALE WELDER WITH NO KNOWN EXPOGSURE TO VCs THOROTRACT OR
ARSENICALSs HOWEVERs HE HAD A LONG HISTORY OF ALCOHOL AND ’
BARBITURATE ABUSE. THE FOURTH CASE IS8 A &3 YR. OLD WOMAN,
WHO ALSO HAD NO KNOWN HISTORY OF EXPOSURE TO ANGIOSARCOMA
LINKED SUBSTANCES NOR ALCOHOL ABUSE. IN THE REVIEW ALL
CASES OF QUMENILEarEPATIC HEMANGIOENDOTHEL IOMA (ANGIOSAR~
COMA) ARE EXCLUDE

m———ar

M INEYWORIDS 5% %%

HUMAN3 CASE REPQRTS3 HEPATIC ANGIOSARCOMAS3 QINYL CHLORIDE
PVC WORKERS; QCCUPATIONAL EXPOSURE: THOROTRASTS ARSENICALSS

RADIUM:s IDIOPATHIC HEMOCHROMATOSIS: NONEPIDEMIOLOGICAL
CASESs MEDICAL HISTORYs ALCOHOLS ALIKKALINE PHOSPHATASES

TOTAL BILIRUBIN: HEPATIC ARTERIOGRAM: HYPERVASCULAR LESION3
LAPAROTOMY: NODULAR LIVERS PORTAL FIBROSISs CIRRHOSIS: LDH3
8GOT: ADRIAMYCIN:CYCLOPHOSPHAMIDE: HEMORRHAGE$ AUTOPSYS

. NEOPLASM$ METASTASES3SREGIONAL LYMPH NODES3 LUNG; BONE:
SKIN; LIVER SCAN: BIOPSY: HEPATOMEGALY: CARCINOEMERYONIC

© ANTIGEN3 CEA} ALPHAFETOPROTEIN3 AFP3y HEMIDIAPHRAGMS

BILATERAL  FILLING DEFECTSS HEPATOSPLENOMEGALYs ABDOMINAL
PAINt WEAKNESSS FATIGUE3 WEIGHT LOSS$ ASCITESs JAUNDICE:
SPLENOMEGALYS THROMBOCYTOPENIAS PROTHROMBIN TIMES CLINICAL
FEATURESS CHEMOTHERAPY: 3 FLOUROURICIL: 5 FU.

—

C o ABSTRACTS %%

OF THE 103 DIAGNOSED HEPATIC ANGIOSARCOMA CASES 427 HAVE AN
APPARENT ETIOLOGY: 22 PATIENTS WERE VC WORKERS: 15 PA-
TIENTS RECIEVED THOROTRAST: 2 PATIENTS WERE EXPOSED TO
ARSENICALS, 1 PATIENT HAD BEEN EXPOSED TG RADIUM AND 3 HAD
UNDERLYING IDIOPATHIC HEMOCHROMATOSIS. HEPATIC ANGIOSAR-
COMA OCCURS RARELY AND IS ABOUT 1/30TH AS COMMON AS HEPA-
TOCELLULAR CARCINOMA, ANGIOSARCOMA 1S MORE COMMON IN MID-
DLE AGED MEN. OVERALL THERE IS A 4:1 RATIOs OF MALE TO
FEMALEs AND IN THE NONEPIDEMIOLOGIC AND THOROTRABST SUB-
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GROUPS THERE 18 A 3t1 RATIO OF MALES TO FEMALES. THE MEAN

' . AGE_AT PRESENTATION OVERALL 15 53 HOMEVERs THE VC WORKERS
HAVE A LOWER MEAN AGEs 58 AT THE TIME OF DIAGNOEIS. THESE

' DIFFERENCES AND OTHERS BETWEEN THE ETIOLOGICAL SUBGROUP 1§
PROBABLY DUE TO THE DIFFERENCES IN THE NATURE OF CARCINO=~
GENIC EXPOSURE. THE INCREASE IN ANGIOSARCOMA CASES SINCE
1978 IS NOT ONLY DUE TO MORE SOPHISTICATED PATHOLOGICAL

"DIAGNOSIS» BUT AN INCREASED INCIDENCE.

THE 135 THOROTRAST TREATED PATIENTS DEVELOPED ANGIOSARCOMA
24 YRS. AFTER INJECTION. TRE 2 PATIENTS THAT TOOK ARSENI-
CALSy FOWLER’S SOLUTION (1% ARSENIC) ORALLYs DEVELOPED
ANGIOBARCOMA 24 YRS. AFTER THE FIRST INGESTION. THERE IS
ONE CASE OF HEPATIC ANGIOSARCOMA CAUSED BY A RADIUM NEEDLE
IMPLANT AND THE LATENCY PERIOD WAS ONLY 3 YRS. THE 3
PATIENTS THAT HAD IDIOPATHIC HEMOCHROMATOSIS (IRON DEPOSI-

TION THROUGHOUY THE BODY) DEVELOPED ANGIOSARCOMA AND ALL AT
AUTOPSY REVEALED CIRRHOSIS. THE FINDINGS WITH THOROTRAST
AND ARSENICALS INDICATE THAT MORE ANGIOSARCOMAS WILL BE
[ DIAGNOSED IN THE FUTURE. THE ASSOCIATION WITH HEMOCHROMA-
i TOSIS AND HEPATOMAS IS MUCH HIGHER THAN ANGIOSARCOMA INCI~
5 DENCE BUT THE AUTHOR BELIEVES IMPROVED TREATMENT WITH THE
DISEASE WILL INCREASBE THIS PERCENTAGE.

IN THE 2@ .PATIENTS THAT WERE EXPOSED TO VCs THEY GENERALLY
WERE HEALTHY UNTIL THE TIME OF TUMOR PRESENTATION. THE

- LATENCY PERIOD RANGED FROM 11 Y0 37 YRS. (MEAN WAS 19 YRS.)

' AND IN HALF THE CASES EXPOSURES WERE CONTINUOUS, IN OTHERS
INTERMITTENT. 1IN CASES 1 AND 2 THE PATIENTS WERE REFERRED:
BECAUSE OF SOME ABNORMAL LIVER FUNCTION TESTS IN ROUTINE
SURVEILLANCE SCREENING TESTS. CABE 1 WAS ASYMPTOMATICs BUT
CASE 2°'S SYMPTOMS WERE WEIGHT LOSSs; FATIGUE AND RIGHT UPPER
QUADRANT PAIN ANMD HEPATOMEGALY WAS OBSERVED.

THE SYMPTOMS OF HEPATIC ANGIOSARCOMA ARE NON-~BPECIFIC AND
CONSISTENT WITH MANY DIAGNOSES. THE MOST COMMON COMPLAINTS
ARE ABDOGMINAL PAIN: WEAKNESSy FATIGUE AND WEIGHT LOSS,
MANY PATIENTS ARE SYMPTOMATIC AND A DIAGNOSIS IS GIVEN WHEN
ROUTINE SCREENING OR TREATHMENT FOR UNRELATED ILINESSES RE-
QUIRES FURTHER INVESTIGATION, THE VC WORKERS TENDED TO
HAVE LESS PROMINENT ABDOMINAL COMPLAINTS. OVERALL, THE
HEPATIC ANGIOBARCOMA PATIENTS PRESENT SIGNS OF HEPATOMEG—
ALY, ASCITES AND JAUNDICEs BUT VC WORKES PESENTED THEM LESS
COMMONLY AND SPLENOMEGALY WAS MORE PREVALANT. THE BIO~
CHEMICAL FINDINGS WERE ALSO NON-SPECIFICs HOWEVER &2 HAD AT
LAST ONE ABNORMAL TEST (&4 TESTED/103 PATIENTS). THE MOST
COMMON ABNORMALITY WAS ELEVATED ALKALINE PHOSPHATASE OR
560T. THERE WERE COMMON HEMATOLOGICAL FEATURES SEENt
THROMBOCYTOPENIA (54%) AND ELEVATED PROTHROMBIN TIME (78%).
THERE WERE NO CASES REPORTED WITH HEPATITIS ASSOCIATED
ANTIGENs CEA OR AFP., THE RADIOLOGICAL EVALUATIONS WERE
NON-SPECIFIC T00s EXCEPT FOR THE ARTERIOGAPHY (14/1&
CASES). HEPATIC SCINTIGAPHY WAS ABNORMAL IN ALMOST ALL
CASES TESTED (38/31), DISTINCT FILLING DEFECTS WERE FOUND
IN 70% OF THE CASESs AND THE OTHERS HAD A NON-SPECIFIC
NONHOMOGENEGUS UPTARE. THEREFOREs THE AUTHORS BELIEVE
SCINTIGRAPHY MAY NOT BE A USEFUL SCREENING TEST FOR ANGIO-
EARCOMA. ARTERIOGRAPHY 18 BUGGESTED AS A MORE USEFUL TOOL
FOR DIAGNOSIS OF ANGIOSARCOMA AND THE EVALUATION OF RE-
SPONSE TO THERAPY. ANGIOSARCOMA WAS DIAGNQSED IN &5% OF
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THE OPEN BIOPSIES COMPARED TO 25% OF THE CLOSED BIOPSIES.
164 OF ALL LIVER BIOPSIES LED T¢ BLEEDING, HEMMORHAGING

LIGATION OF THE HEPATIC BLEEDING AND 3 PATIENTS DIED.
ABDONINAL BLEEDING WAS ALS0 A PRCOBLEM ENCOUNTERED WITH
THESE PATIENTS (27Z). THE HEMORRHAGIC PROBLEMS SEEN MAY BE
DUE TO PERIPHERAL DESTRUCTION OF BLOOD ELEMENTS: i.e.y IN-
TRAVASCULAR COAGULATION WITH THROMEBOCYTUPENIAs HYPQPRO-

THROMBINEMIA+ AND ELEVATED FIBRIN EPLIT PRODUCT (5%)$ AND
FPERIPHERAL PLATELET DESTRUCTION (%?%4). CASE 2 HAD EVIDENCE

OF PERIPHERAL PLATELET DESTRUCTION. ANTEMORTEM METASTASES
WAS SEEN IN ONLY 7 PATIENTS (INCLUDING CASE 4). THE

PATIENTS GENERALLY LIVE FOR A SHORT PERIOD AFTER DIAGNOSIS,
THE MEDIAN SURVIVAL WAS 5.3 MONTHS. THE MOST COMMON CLIN-

1CAL CAUSES OF DEATH ARE HEPATIC FAILURE AND INTRABDOMINAL
HEMORRHAGE. CIRRHOSIS (20%) AND HEPATIC PORTAL FIBOSIS

(18%) WAS FOUND ON AUTOPSY. AUTOPSIES ALS0 REVEALED META-
STASESy IN OVER 60@% OF THE PATIENT3y INCLUDING LUNGy
SPLEENs ADRENALs REGIONAL NODES AND BONE.

NINETEEN OF THE 34 PATIENTS THAT WER NOSD TO VE AN-
GIOSARCOMA AT BIOPSY WERE TREATED WITH CHEMOTHERAPY. THER-
APY WAS CURATIVE IN NO PATIENT.: BUT BOHE SHOWED CLINICAL

RESPONSES WITH IMPROVED STATUS AND ARY “TUMOR REGRES~
SION. THIS FINDING WAS REPORTEDRIIN THE 4 CASES DISCUSSED:

THE INVESTIGATORS TREATER THE PATIENTS WITH ADRIAMYCINs AND

TWO PATIENTS HAD OBJECTIVE ANTITUMOR RESPONSES. TUMOR RE-
GRESSION HAS ALS0O BEEN DESCRIBED IN PATIENTS TREATER WITH

“CYCLOPHOSPHAMIDE OR 3-FLOUROURACIL (5~FU ) ALONE OR IN
COMBINATION WITH SURGERY OR RADIOTHERARY.
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THE AUTHOR PRESENTED A DOGMA AND BTATISTICAL MODEL. TO SUP-- !
FORT HIS OPINION. THE PROBABILITY OF GETTING A NEOPLASM OF fiz;éjéi

INTEREST BY A GIVEN CHRONIC EXPOSURE IS GRAPHED P (ay d)s

MHERE A = THE AGE THAT CANCER INDUCTION IS FOUND AND D =
AVERAGE DOSE RATE OF THE CARCINOGENIC AGENT IN UNITS PER
DAY. IF IT IS ASSUMED THAT OTHER AGENTS MAY ALS0O TRANSFORM
THE CELL’E PHENOTYPE FROM NORMAL TO NEOPLASTICs THE TOTAL
EFFECTIVE DOSE CAUSING THIS CHANGE INCLUDES THE DOSE DUE TO
BACKGROUND CARCINOGENSs SPONTANEOUS CELLULAR ACCIDENTS:
etc. PLUS THE DOSE OF THE CARCINOGEN OF INTEREST. THE AF-
FECT OF THRESHOLD WAB DISCUSSBEDy AS WELL AS COUNTER ARGU-
MENTS TO THE AUTHOR'S DOGMA. THREE MAIN TYPES OF DOSE-
RESPONSE RELATIONSHIPS 1IN ANIMAL EXPERIMENTAL STUDIESs AND
THE CONSEGQUENTIAL STATISTICAL METHODS ARE PRESENTED.

MM RKEVIWNORDS 3% 5%

VINYL CHLORIDE; HUMAN POPULATIONS RESIDENTIAL EXPOSURES$
DOSE RESPONSE RELATIONSHIP3 CARCINOGENS$ THRESHOLDS RISKS
PROBABILITY: AMBIENT AIRs STATISTICAL MODELS .

MM OHBESTRACTS 5352w

THE AUTHOR PRESENTS HIS DOGMA WITH A HYPOTHETICAL SI1TUA~

TIONs WHE MBRIENT AIR LEVELS ARQUND GHT .
INDUCE CANCERS. AT THESE I.OWER DOS ATES (i.e.» SAY

CANCERS ARE CAUSED AT .01 ppm AND THE AMBIENT CONCENTRA-
TIQ&_QEiiﬁg%h%ggg THERE WILL BE FEWER CASES OF CANCERS
THAN A _ DOSE RATES. HOWEVERy THE AGE DISTRIBUTION
WILL BE THE SAMEy~ THE CANCERS WILL PE PROPORTIONAL TO THE
DOSEs AND NO THRESHOLD IS ANTICIPATED.

USING THE STATISTICAL MODEL PRESENTED BY THE AUTHOR THE
GRAPH OF P (asd) AGAINST D HAS A POSITIVE SLOPE. THIS
SUPPORTS THE AUTHOR'S DOGMA SINCEs AT L.OW DOSE RATES: (1)
THE AGE DISTRIBUTION OF EXTRA TUMORS IS INDEPENDENT OF THE
DOSE RATE AND THAT EXPECTED NUMBER OF EXTRA TUMORS 1§
SIMPLY PROPORTIONAL TO THE DOSE. THE PATHOLOGICAL CHANGES
IN MAN CAUSED BY CARCINOGENS MAY BE FOUND EVEN WITH AGENTS

CONSIDEED TO HAVE THRESHOLD TYPE ACTIONs SINCE MAN IS S0
HETEROGEMEOUS, THEREFOREs THE AUTHOR BELIEVES HIS DOGMA

SHOULD BE THE FOUNDATION OF REGULATORY ACTION,

|
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THERE ARE TWO COUNTER ARGUMENTS PRESENTED: (1) THE LEVEL
MHEN A THRESHOLD IS OBSERVED AND () THAT AT LOW ENOUGH
DOSE LEVELS ALMOST ALL TUMORS WOULD OCCUR LONG AFTER AGE
100 AND 50 WOULD BE IRRELEVANT TO THE HUMAN CONDITION. THE
AUTHOR INDICATES THE FIRST COUNTER ARGUMENT DOES NOT TAKE
INTO CONSIDERATION BACKGROUND CARCIMOGENS AND DEPENDS ON A
SAFE RISK RATHER THAN A ZERQO RISK. THE SECOND COUNTER
ARGUMENT 15 BASED ON STUDIES WHERE HIGH LEVELS OF CARCING-—
GENIC AGENTS WERE GIVEN REPEATEDLY TO EXPERIMENTAL ANIMALS.

THIS COUNTER ARGUMENT IS CONSIDERED BY THE AUTHOR TO BE
BASED ON TOO HIGH DOSE LEVELS GIVEN TO EXPERIMENTAL ANIMALS
AND ONLY THE FIRST OF SEVERAL TUMORS THAT THE ANIMAL DE-
VELOPS WQULD BE OBSERVED.

THE EXPEIMENTALLY OBSERVABLE RANGE AT WHICH ATTRIBUTABRLE
RISK CAN BE CHARACTERIZED IS 10% AND UPWARDS. MATHMATICAL
MODELS ATTEMPT 7O USE THESE EXFERIMENTAL RESULTS TO ESTI-
MATE THE DOSE RESPONSE DATA TO ESTIMATE THE DOSE RESPONSE
KELATIONSHIP IN THE UNORSERVABLE RANGE (1% AND DOWNWARDS)
WHICH MAY BE VALID A8 A BASIS FOR LEGISLATION., THE AUTHOR
FRESENTS 3 CASE GRAPHS SROWING: (1) DOSE LINEAR GRAPH
THROUGH ZERO WITH THE UPPER AND LOWER CONFIDENCE LIMITS ON
THE RISK AT LOW DOSESs WHICH GENERALLY DIFFER FROM EACH
OTHER BY LESS THAN A FACTOR A 235 (2) NO SIGNIFICANT EFFECT
AT ANY OF THE DOSE LEVELS WITH A LOWER CONFIDENCE LIMIT OF
ZERQ AND THE UPPER CONFIDENCE LIMIT A STRAIGHT LINE THROUGH
ZEROs» THEREFORE THIS SUBSTANCE SHOWS NO CARCINOGENICITYS
(3) AN UPWARD CURVATURE OF THE DOSE RESPONSE IN THE OBSER~
VABLE RANGE T0O SUGGEST EITHER THAT A THRESHOLD EXISTS:s OR
THAT THE RISK AT THE LOWEST DOSE MAY BE MUCH LESS THAN 2.1
OR B8.01 TIMES THE EFFECT AT THAT DOSE LEVEL. CASES 1 AND 3
ARE CONSIDERED GUFFICIENTLY ACCURATE TO ASSIST IN RATIONAL

LEGISLATION, ’

??
i
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