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992.

993,

by formation of 2,3-epoxides and that in the 2,%,7,8-TCDD the relevant
carbons are chlorinated, blocking this metabolic pathway and preventing
its metabolism.

Tung, T. T. (1973) Primary cancer of the liver in Viet Nam. Chirurgie
99(7):427-436.

The authors reported that between 1955 to 1961, 159 patients with
primary liver cancer out of a total of 5,492 cancer patients were
admitted to hospitals in Hanoi, North Vietnam. Between 1962 and 1968,
the prevalence of liver cancer cases increased to 791 patients out of a
total of 7,911 cancer patients. The increased prevalence of liver
cancer in North Vietnam was attributed to the spraying of herbicides in
South Vietnam which began in 1961. The appearance of liver cancer in
the north was believed to be the result either of population mixing
between the north and south regions, or by transport of the herbicide
to the north by wind or contaminated mammals, birds, or insects. The
report also described methods of diagnosis and treatment of liver
cancer. A viral origin of the liver cancer was considered unlikely
following analysis of the patients' blood for the presence of antigen
which was found in 2.05% of the patients. The authors provided no
rationale as to why this particular test eliminated the possibility of
a viral etiology. No other possible etiology was considered (i.e.,
changes in diet or environment) and no proof was provided to support
the possible relationship between the prevalence of liver cancer in
North Vietnam and herbicide spraying in South Vietnam.

Tung, T. T. (1973) Primary carcinoma of the liver in Viet Nam.
Pesticide Abstracts 7(6):4-1355.

[Abstract, only.]

Tung, T. T., Anh, T. K., Tuyen, B. Q., Tra, D, X., and Huyen, N. X.
(1971) Clinical effects of massive and continuous utilization of
defoliants on civilians. Vietnamese Studies 29:53-81.

Health effects of South Vietnamese refugees to North Vietnam are
presented. A group of 179 refugees out of a total of 903 refugees 1
Hanoi were selected for this study. (The basis for the selection
not described.) The refugees lived in sprayed areas for 2 months te
years. The refugees described the effects of spraying that were
elicited immediately after exposure as well as symptoms that persist
for months or years. Chromosomal aberrations were investigated i
peripheral blood smears. The content of the spray or the frequenc
exposures for individuals reporting symptoms was not addressed.

Immediately after spraying, refugees experienced rhinorrhea, con
sneezing, vomiting, headache and asthenia. These symptoms do nol
past 4 days. Other patients experienced swelling of the eyelids,
sensation of burning on the skin. Prolonged symptoms included
asthenia, visual difficulties in reading, and chromosomal aberrat:
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For each patient, 300 cells were analyzed and a total of 1600 cells of
spray victims (apparently from 5-6 patients): were analyzed. These
cells had a higher anomaly rate (5.9 per 100- cells) than the control
group rate of 1.1 per.100 ¢ells). The control population was.not
degcribed., Three cases of Trisomy 21 were described; in only:l case
the time of exposure was considered - the mother left South Vietnam

7 months before the premature birth of the Trisomy 21 child. Other
information needed to determine whether the mother or father was
exposed to any spray at relevant times wae not provided. One case of
melformations was described, also without accounting for when exposure
-eccyrred relatlve to conception. The authors concluded that defoliant
spraying in Vietnam produced ocular lesions and genetic defects. The
correlation between herbicide exposure and adverse health effects in
this report is not convincing. The authors do not document exposure to
herbicides specifically nor have they demonstrated a causal effect
between spray;ng and chromosomal aberrations or illnesses in the
exposed group (which does not 3ppear to be selected in an unblaaed
manner),

§94, Tung, T. T., Lang, T. D., and Van, D. D. (1980) The problem of mutagen
‘ effects on the 2nd generation after exposure to herbicides,

The reproductive effects of North Vietnamese populations were studied.
Former South Vietnamese soldiers who subsequently migrated to North
Vietnam and married women from North Vietmam villages that were not

_ sprayed with chemicals were interviewed regarding the numbers and types
of birth defects among their children. Information for some locations
were obtained. fnom hospital obstetric records which did not include
information on the military service of the father. Half of the 30
birth defects among couples from Yen-Bai were in children whose father
wag a veteran from South Vietnam and whose mother was from this
northern region (the proportion of parents. fitting this description for
all of the births during 1975-78 in this province was not disclosed).
Of these 15 children, five children had limb defects, 6 had anencephaly
(usually with other deformities) and the remaining children had cleft
palate (1), other cranial abnormalities (1) or. abdomenal abnormalities
(2). Birth defects in the 15 children, whose fathers were not southern
veterans included 4 csases of hydrocephaly, 8 cases of Batrachian
abdomen, 3 cases of hare lip, 1 each of cleft palate, club foot, and

" anal imperforation. In Quy Mang district, all 9 birth defects of the

233 births between 1976-1978 were in children whose fathers were
southern veterans. Thirty families of the 4500 inhabitants (number of .
families not specified) had fathers that were southern veterans. The

' birth defects occurred in 6 families and included 3 anencephalies (all

in the same family), 1 cleft palate, 1 hydrocephaly, 3 hare lips and

5 cases of limb abnormalities. No other information, including

descriptions of families, herbicide exposure potential, sources of

information or clinical conditions were presented for these people.

The incidence of birth defects, abortions and premature deliveries and
sterility were all reported to be higher among families of veterans
from the south than the noerth. The authors concluded that thé southern

veteran was more likely to have offspring with birth defects than other
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Vietnamese fathers, The types of records examined (and their
reliability}, .the ¢linical definitions of malformations, the family
‘histories, ages of .parents; any'evidence: that herbicide expogure was
different. among. fathers, other concomitant exposures and many .other
factors, :unport&nt :Ln evaluating the: etlology of theae b1rth defects
- were not reported.,- L : P : : 2

3
-|‘)
? Tl
e .
i Tt CHE
foy '
¢ "
. v f
IR
g
i
; F o ¢
H . - '
-
e R
§ i
: .
5 93 i
RS S s
o
. ¥
B 2
-
i : T
N T i
w £,
£
neow '
v

o

360




9953

996.

997 .

998.

999.

1001.

002.

Ulanova, I. P. (1975) Toxicometry and prophylactic toxicology. In
Methods Used in the USSR for Establishing Biologically Safe Levels of
Toxic Substances. Paper presented at a World Health Organization
meeting held in Moscow, December 12-19, 1972; 45-55.

[Review article.]

U.S. Air Force. (1979) Aircraft Sampling Westover AFB MA. USAF OFEHL

Technical Report: OEHL 79-59. USAF, OEHL, AFSC, Brooks AFB, Texas,
5 p«

[Background material.]
U.S. Air Force (1979) Herbicide Orange site treatment and environmental

monitoring. USAF OEHL Report: OEHL TR-79-169. USAF, OEHL, Brooks
AFB, Texas, 37 p.

[Background material.]

U.S. Air Force Armament Laboratory. (1968) Biological effectiveness of
stull bifluid and orange. Technical Report No. AFATL-TR-68-122,

[Background material.]

U.S. Air Force Armament Laboratory. (1969) Comparison Test of
Defoliants. Vol. II. Appendix III. Biological effectiveness of stull
bifluid and Orange No. ADTC-TR-69-30.

1000.

[Background material.]

U.S. Air Force Armament and Development Test Center. (1969) Comparison
of Defoliants Vol. I. Authors. No. ADTC-TR-69-30.

[Background material.]

U.S. Air Force. (1966) An ecological study on the effects of certain
concentrations of cacodylic acid on selected fauna and flora. Wo.

APGC-TR-66-54. 23 p.

[Background material.]

U.S. Air Force. (1975) Studies of the ecological impact of repetitive
aerial applications of herbicides on the ecosystem. AD-A032 773. 127

p-

[Background material.]
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U.S. Department of Health, Education, and Welfare. (1978) Bioassay of
picloram for possible carcinogenicity. National Cancer Institute

Carcinogenesis Report Series No. 23. 91 pp.

In this report, the carcinogenicity of technical grade picloram (90%
pure) was evaluated in mice and rats. Osborne-Mendel rats (50 animals
of each sex per dosage group) or B6C3Fl mice (80 animals of each sex
per dosage group) were fed picloram for 80 weeks. Only 10 animals of
each sex were used as matched controls. The low-dose rats were fed
10,000 ppm picloram for 39 weeks, then 5,000 ppm for 41 weeks for a
time weighted average of 7,437 ppm. The high-dose group of rats
received 20,000 ppm picloram for 39 weeks and 10,000 ppm for 41 weeks.
Animals were observed for another 33 weeks before termination of the °
study. In mice, the low-dose group was fed 5,000 ppm for 1 week and
2,500 ppm for 79 weeks, while the high—dose group was fed 10,000 ppm
for 1 week and 5,000 ppm for 70 weeks. Time weighted averages were
2,531 and 5,062 ppm for the low- and high-dose groups, respectively.
Animals were observed for 10 weeks after treatment was terminated.
Picloram was mixed with the standard lab diet with acetone and corn oil
each at 2% of the final feed weight. Treated feed was kept at 17°C for
no longer than 1 week. Samples of formulated feed were analyzed for
picloram concentration at intervals through the experimental period.
The mean analytical concentrations for the tested samples was within
2.5% of the calculated concentration; the coefficient of variation did
not exceed 6.7%Z. Food and water were supplied to the animals ad
libitum. During the course of the study all animals were observed for
signs of toxicity, tumor formation, and body weight gain. WNo blood
chemistry of liver enzyme analyses were performed. Pathological
evaluation of animals who were killed or died during the study included
gross and microscopic examination of major organs and tissues, and all
lesions. Signs of toxicity in rats began to be observed during the
second 6 months of treatment and included diarrhea, hematuria, and
rough coats. During the second year of the study, additional signs of
toxicity occurred: pale mucous membranes, dermatitis, alopecia,
tachypnea, discolored urine, diarrhea, and vaginal bleeding. However,
no significant differences in survival were observed between control
and treated groups. A relatively high incidence of follicular
hyperplasia, c-cell hyperplasia, and c-cell adenoma of the thyroid was
observed in both sexes. However, statistical tests did not show
evidence for association of these conditions with picloram treatment.
There was some evidence of liver effects associated with picloram
treatment. Females were more effected than males. Increased '
incidences of hepatic neoplastic nodules, a benign lesion, were
observed in treated animals of both sexes compared with untreated
controls, which was statistically significant (p=0.016) in females but
not males. In addition, both males and females possibly developed a
treatment related lesion, foci of cellular alteration, that is
frequently associated with induction of hepatic carcinoma and
neoplastic nodules in rates. No statistics on this lesion were
presented. In mice, signs of toxicity associated with picloram
treatment were not observed until the second year of the study.
included slight hyperactivity, rough hair coat, and abdominal di
tion. No differences in survival occurred. No tumors associated
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prcloram treatment were found tn either male’ or femalé m1ce. From this :
bloassay, the’ report concluded that plcloram wis' not” carcinogenlc in !
male Osbourne~Mendel rats or B6C3Fl mice. In female tats, "however '
incidence of benign tumors was assoc1ated with’ plcloram treatment.

. . . A R R
1004, U.S. Department of Health and Human Services. [Fourth progress repott
of Interagency Work GrOup made publlc ] News  Release; August 1,‘1980}F,
5 pp. N Y ‘ R e

RS S
;| :

[Background materlal 1 -

~

DUk N

1005. U.S, Environmental Protection Agency. (1979) Preliminary report of
‘asgessment of a field investigation of six~year spontianeous abortion
rates in three Oregon areas in relation to forest 2,4,5<T spray
practices, Prepared by the Ep1dem101031c Studles Branch Benef1ts and
F1e1d Studles D1v1slon OPP OTS EPA R S

The report describes a retrospect1ve study of 2, 4 5~T exposure and the
incidence of spontaneous ‘abortion.  Three cohort groups were selected
from a highly sprayed control forest region (Study) a bordering non-
forested .agricultural region (Urban), and a control area with little
reported use of 2,4,5~T, To estimate exposure rates information or ]
when, where; -and how much 2,4,5-T was spraved was obtained. Incidente ﬂ
data were abgtracted by‘hospital personnel and staff epidemiologists at
hospitals in each of the three areas. Physician interview data supple~
mented abstracted data, A spontaneouys abortion index with a 5-month
moving average was used to describe incidence. Statidtical methods
ugsed in the covelational analaysis included: analysis of variance,
frequency tables by chi-square, power spectrum analysis, cross-
ccorrelation analysis, both parametric and non-parametric statistics and
linear multiple regression fitted to a sine wave model. Data show the
following: significantly higher spontaneous sbhortion rate for the ﬁ
study group than either the control or urban group; a statistically
significant seasonal cycle in the abortion index with approximate
4-month peaking period observed in the study group in June; a
gignificant cross—correlation between the study group spontaneous
abortion index rates and exposure by month with an lag of 2 or 3
months.

81006, U.S. Environmental Protection Agency, Office of Pesticides Programs.
(April 21, 1978) Rebuttable presumption against registration and 1
cont 'd-‘registration of pesticide products contalnlng 2,4,5-T. Federal
Reglster 43: 78 pp 6500-6501 h

[Background material.]
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U.S. Environmental Protection Agency. (1978) Pesticide programs -~
Rebuttable presumption against registration and continued registration
of pesticide products containing 2,%4,5-T., Federal Register

43(78):17116-17147.

[Review article.]

U.S. General Accounting Office, The Use of Herbicides and Other
Chemicals in Vietnam. Letter and attachments to R, H. Metcalfe, U. 8.
House of Representatives, on August 16, 1978. 14 pp.

[Background material.]
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Van Logten, M. J., Gupta, B. N., McConnell, E. E., and Moore, J. A.
(1980) Role of the endocrine system in the action of 2,3,7,8-TCDD on
the thymus. Toxicologv 15(2):135-144.

The toxic effects of TCDD were assessed in adrenalectomized rats and
hypophysectomized rats. Female Fricher rats were administered one dose
of 10-20 ug/kg TCDD in corn oil by oral gavage. Some rats underwent
adrenalectomy or hypophysectomy at least one week prior to TCDD treat-
ment and some of the hypophysectomized rats were administered 0.25 mg
growth hormone subcutaneously daily for 11 days, beginning 1 day prior
to TCDD treatment. Three or 10 days after TCDD was given to experi-
mental rats or corn oil was given to controls, rats were killed,
hematological analyses were performed in blood samples, and tissues
were removed, weighed, and examined histologically. After 3 and 10
days, body weights and thymus weights relative to body weights for both
adrenalectomized rats and normal rats given 10 ug/kg TCDD were
significantly below corresponding rats that did not receive TCDD.
After the higher dose was administered, these effects were more
pronounced and were accompanied by decreased ulcerine weight and
increased liver weight, both relative to body weight, thymic involu-
tion, and hepatic necrosis. Hypophysectomy even accompanied by growth
hormone administration failed to prevent weight loss or thymic
involution induced by TCDD treatment. Upon histologic evaluation, the
thymus of hypophysectomized rats given TCDD was more affected than the
thymus of normal rats treated with TCDD and rats given growth hormone
and TCDD. No increases in peripheral blood lymphocytes or poly-
morphonuclear leukocytes occurred in TCDD-treated rats. The authors
concluded that the adrenal-thymus axis was not involved in the TCDD
effect because the spleen and adrenals were not affected. Thymic
atrophy from TCDD treatment was also not mediated by the adrenals or
the pituitary gland.

Van Miller, J. P., and Allen, J. R. (1977) Chronic toxicity of
2,3,7.8-tetrachlorodibenzo-p-dioxin in rats. Fed. Proc. Fed. Am. Soc.

Exp. Biol. 36:396.

[Abstract, only.]

Van Miller, J. P., Lalich, J. J., and Allen,, J. R, ' (1977) Increased
incidence of neoplasms in rats exposed to low levels of 2,3,7,8-
tetrachlorodibenzo-p-dioxin. Chemosphere (9):537-544,

The authors investigated the carcinogenicity of TCDD in rats. Male
Sprague-Dawley rats (10 per dose level) weighing about 60 g each were
fed a ‘diet containing 0, L, 5,50y or 500 pptier. L, 5, 50y 5004 cr

100 ppb TCDD. Diets were formulated by adding TCDD in suspended
acetone and dissolved in corn oil to standard lab chow. Wo analysis of
the food was made to determine if the formulations were correct or if
formulations degraded under storage conditions. The animals were fed
the TCDD containing diet for 78 weeks, at 65 weeks laparotomies were
performed on surviving animals to determine if tumors were present.
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Animals were observed up until 95 weeks. Complete necropsies were
performed on all animals and microscopic examination of major tissues
was performed. Animals receiving 50, 500, and 1000 ppd died during the
first 4 weeks of the experiment. Gross pathological examination
revealed atrophy of the thymus and spleen, dilation of common bile
ducts, and gastrointestinal tract hemorrhage. Microscopic examination
of tissues detected severe liver necrosis and cellular proliferation of
the common bile ducts. Decreased spermatogenesis was also observed in
many of the animals. All of the animals in the 1 and 5 ppb groups died
by the 90th week of the experimental, while 4-8 animals died per group
at the 0-500 ppt dose levels. No death-related dose effect was
observed. The overall incidence of neoplasms in the S5ppb was 38%Z. No
tumors were found in the 1 ppt on the control groups. The number of
neoplasms or the number of animals with neoplasms detected did not
increase with increasing TCDD dose. Liver tumors occurred only in
animals receiving 1 or 5 ppb TCDD. While tumor incidence of treated
groups was higher than control groups, the experiment uses too few
animals to prove conclusively that TCDD is carcinogenic. The authors
concluded that the data suggest that TCDD may be carcinogenic.

Van Miller, J. P., Marlar, R. J., and Allen, J. R. (1976) Tissue
distribution and excretion of tritiated tetrachlorodibenzo-p-dioxin in
non-human primates and rats. ¥Fd. Cosmet. Toxicol. 14:31-34,

The distribution of TCDD in tissues of adult and infant Rhesus monkeys
apd in rats is presented. Single intraperitoneal doses of 400 ug/kg
["H]-TCDD in corn o0il were administered to 3 adult female monkeys, &
male infant monkeys (2-4 months of age) and 5 adult male Sprague-Dawley
rats. Urine and feces were collected for 7 days. Body fluids and ]
tissues were analyzed for radioactivity and tissue samples were

prepared for light microscopy and liver samples for light microscopy.
Seven days after exposure, the adult monkeys, infant monkeys and rats
lost 11%, 21%, and 11% respectively of the initial body weights.
Thymic atrophy and fatty infiltration of the liver were observed in the
rats, hypertrophied hepatocytes were observed in adult monkeys, and
proliferation of the smooth endoplasmic reticulum was observed in all
livers. The percentages of the dose of radiocactivity excreted in uris
were 1.1, 2.0, and 0.5%, in adult monkeys, infant monkeys and rats,
respectively, and in feces were 4, 1, and 5% respectively. Total
recovery of radioactivity was 59-72% for the 3 groups. Differences i
tissue distribution of TCDD were observed for the 2 species. Over
of the administered dose was retained in rat liver at 7 davs and
was retained in the liver of monkeys. The fat, skin and muscle of
monkeys had relatively higher levels of radioactivity than these
tissues from rats. The authors concluded that the higher rat hep
levels were in accordance with smooth endoplasmic reticular d
proliferation and hepatotoxicity in the rat and the higher skin le
for monkeys correlated with dermal lesions seen in monkeys but
rats.
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i

Verhulst, H. L., and Crotty, J. J.. (1968) Deaths from chlorinated
phenoxyacetic acids (2,4~D, 2,4,5-T; MCPA). National Clearinghouse for
Poison Control Centers, Bulletin. Atlantas,. Communicable Disease
Center. pp. l=~4,

A brief review of reports of poisoning by 2,4,5-T and 2,4-D to the
National Clearinghouse for Poison Control Centers is presented. The
bulletin mentioned that. several cases of skin rash and of peripheral
neuritis wete reported after exposure Lo thesé herbicides. After two
sisters played in a heavily sprayediaréa for several hours, shortly
after the gpraying was done, inflammation of the mouth, lips, eyelids,
and mucous membranes and a skin tash developed; poison oak was also a
suspected cause of these illnesses. A Michigan farmer repeatedly
unplugged an herbicide (specific compound was not ment1oned) sprayer
and developed peripheral neuropathy 4 days later. Other symptoms
associated with unspecified chlorinated. phenoxyacid derivatives were
listed. A fatal suicide case of a 48-yearrold man'was described. The
victim had ingested "a cupful" of weed killer which contained 20% 2,4-D
and 40% 2,4,5-T. He vomited within 1l hour and became dazed. After

1 day, the patient was febrile, had low blood pressure, was hyperventi-
lating, and had elevated blood urea nitrogen level. Drug therapy
failed to reverse the clinical’'systems ‘and an erythémia and "anuria
developed. The patient died 46 hours:after the ingestion, of cardiac
arrest. Symptoms were compared to a case of MCPA poisoning. The
authors concluded that some controversy has arisen régarding the
toxicity of 2,4-D and 2,4,5-T.

o o S Co BENES AT - S Lo
Verrett, J. (April 7 and 15, 1970) Effects of 2,4,5<7 on man and the
environment. Hearings of the Committee on Commerce (U.8. Senate).
(Washington, DC: U.S. Gov't. Printing Office). p. 190.

[Not available.]
The Veterans Administration, (1981) Advigsory Committee on Health-

Related Effects of Herbicides - Transcript of Proceedlngs. Feb 4,
1981, 158 PP, s

[Background material,]

The Vetérans Administration. (1980a) Agent Orange Bulletin, December
1(1). 4 p.. S : -

[Background material.]
. ‘ N . l-i @ .V 2. . L . .

The Veterans Administration. (1980b) Advisory Committee on Health-

Related Effects of Herbicides = Transcr1pt of Proceedlngs (Third

Meeting, Dec. 12, 1979), 123 pp

{Background material.]
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1024,

1025.

The Veterans Administration. (1980c) Advisory Committee on
Health-Related Effects of Herbicides - Transcript of Proceedings
(Fourth Meeting, April 23, 1980), 123 pp.

[Background material.]

The Veterans Administration. (1980d) Advisory Committee on Health-

Related Effects of Herbicides — Transcript of Proceedings (Fifth

Meeting, Aug. 6, 1980), 136 pp.

[Background material.]

The Veterans Administration. (1980e) Advisory Committee on Health-

Related Effects of Herbicides - Tramscript of Proceedings (Sixth

Meeting, Nov. 6, 1980), 144 pp.

[Background material.]

The Veterans Administration. (1980f) "Agent Orange" A Selected

Bibliography. 2nd ed. 16 pp.

[Bibliography.]

The Veterans Administration. (1980h) Proceedings from the 2d

Continuing Education Conference on Herbicide Orange. Washington,

May 28-30.

[Background material.]

The Veterans Administration. (1979) [Agent Orangel News Release,
L :197 9500 G=pps

[Background material,]

The Office of the White House Press Secretary. (1979f) [Age
News Release, Dec. 11, 1979. 1 p.
[Background material.]

The Veterans Administration. (1979b) [Decision to study e

Vietnam veterans] News Release, May 29, 1979. 2 pp.

[Background material.]
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1027.

1028.

1029,

1030,

1031.

The Veterans Administration. (1979c) (Health related effects of
herbicides.] News Release, June 8, 1979. 3 pp. ‘

[Backgrouhd material.)

The Veterans Administration. (1979d) [Health related effects of
herbicides.] News Release July 22, 1979. 3 pp. ‘
[Background material}l

The Veterans Administration. (1979e)'FTesting of Agent Orange carried
in body fat,] News Release Feb, 7, 1979. 2 pp.

[Background material,]

The Veterans Administration. (1979g) Transcript of Proceedings - In
the Matter of: Advigory Committee on Health=Related Effects of
Herbicides. June 11, 1979. 143 pp. :

[Background material,] -

v

The Veterans Administration. (1979h) Transcript of Proceedings - In
the Matter of: Advisory-Committee on Health-Related Effects of

Herbicides (Second Meeting, Sept. 24, 1979), 69 pp.

[Background material.)

Veterans Administration Office of the Administrator of Veterans'
Affairs. "Agent Orange and Veterans' Health." ([Statement of
Administrator of Veterans' Affairs) Washington, DC. 3 pp.

[{Test imony. ]

Vinopal, J. H., and Casida, J. E. (1973) Metabolic stability of
2,3,7,8-tetrachlorodibenzo-p~dioxin in mammalian liver microsomal
systems and in living mice. Arch. Environ. Contam, Toxicol, -

1¢2):122-132,

Biotransformation of TCDD by hepatic microsomes from rabbit, rat, and
mice in vitro and by mice 'in vivo are described. Liver microsomes were
prepared from male New Zealand rabbit, male Sprague-Dawley rat and male
Syiss-Webster mouse tisgue and were incubated in the presence of
["H]~TCDD. 1In the absence or presence of added NADPH, all of the

_radioactivity was recovered by extraction into organic solvents (i.e.,

as the unmetabolized compound). No metabolites were identified after
the incubation period by thin-layer or gas chsomatographics. Male mice
(2-6 per group) were administered 130 ug/kg [ H]-TCDD in olive oil,




1033,

1034,

10354

1036.

intraperitoneally. Urine and feces collected for 3 days and liver and
kidneys removed 1-20 days after exposure were analyzed for radioactive
metabolites by thin-layer and gas chromatographics. WNo metabolites
were detected in any samples. Trace amounts of radioactivity were
detected in the urine and kidney and 137 of the dose was recovered in
the feces. About 15% of the dose was recovered in the liver after

1 and 4 days, 27 and 22% after 8 and 1] days, respectively, and 10% at
15 and 20 days. The microsomal fraction had the highest comncentration
of radioactivity, of the various subcellular fractions of hepatic
tissue. The authors concluded that TCDD was preferentially localized
in the endoplasmic reticulum was resistant to biotransformation, and
was excreted primarily in feces, potentially from biliary excretion.

Vogel, E., and Chandler, J. L. R. (1974) Mutagenicity testing of

cyclamate and some pesticides in Drosophila melanogastin. Experientia
30:621-624.

The authors tested 2,4-D and 2,4,5-T Na+ salt in a sex linked recessive
lethal test in Drosophila melanogaster. Adult 2-day-old Berlin K males
were fed 2,4-D (4.5 or 9.0 mM) or 2,4,5-T (3.6 or 7.2 mM) for 3 days.
Following treatment the males were mated to 2 females for 3 days (brood
1). Males were mated with new females for an additional 3-day brood
(brood 2) and a 4zday brood (brood 3). Results of the study were
analyzed by the X~ test with criteria for a positive result being p
less than 0.01. Neither 2,4-D nor 2,4,5-T induced increased numbers of
recessive lethals compared to controls. However, a decline in

fertility in broods 2 and 3 was observed in flies treated with 7.2 mM
2,4,5-T.

Vos, J. G. (1978) 2,3,7,8-Tetrachlorodibenzo-para-dioxin: Effects ai
mechanisms. In Chlorinated Phenoxy Acids and Their Dioxins, C. Ramel,
ed. (Ecol. Bull., No. 27, Stockholm: Swedish Natural Science Research
Council, 1978) p. 165-176. :

[Review article.]

Vos, J. G. (1977) Immune suppression as related to toxicology.
Critical Reviews in Toxicology 5(1):67-101.

[Review article.]

Vos, J. G., Kreeftenberg, J. G., Engel, H. W. B., Minderhoud, A., a
Van Noorle Jansen, L. M. (1978) Studies on 2,3,7,8-tetrachloro-
dibenzo-p-dioxin induced immune suppression and decreased resist
infection: Endotoxin hypersensitivity, serum zinc concentrations ag
effect of thymosin treatment. Toxicology 9:75-86.

The effects of TCDD on thymic atrophy in thymosin-treated mice,
endotoxin hypersensitivity and on macrophage function are describei
Swiss mice were administered 1.5-100 ug/kg (98.6% purity) in
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acetone-arachis oil (1:9) orally. After 2-5" days E coli endotoxin was
administered and serum zinc levels and mortality’ were assessed 48 hours
after endotoxin administration. Listeria monocytogenes migtation to
the spleen was assessed in male mice inodculiated:4 days after 4 weekly
doses of 50 ug/kg TCDD had been administered. Péritoneal macrophages
were harvested from male mice after 4 weekly doses of 50.ug/kg TCDD was
administered; glucose oxidation rates of macrophages were estimated hy
a nitro-blue tetrazolium dye techn1que. ‘Mice ‘were tteated with

10 ug/kg TCDD at 1, 4, 8, 11,-15 and 18 days' of age. ' Thymosin was
adminigtered daily for_B weeks. Thymus cells were 1solated3and their
response to mitogens was determinéd inh vitto by zssessing [ H]-
thymidine incorporation. Thymogen treatment did not increase mitogenic
responsiveness of thymic cells or alter thynic-weight or serum zinc
concentrations in TCDD-treated ‘mice.  Susceptibility to endotoxin was
enhanced by TCDD treatment, while'macrophage®oxidation and Liaférxa
phagocytosis and: tramsport to the spleen femainéd undltered. 'The
authors concluded that immunosuppresaiod by “TCDY ‘resilted From an
unknowvn effect on. T= 1ymph0cytes, llnce o changes in macrophage '’
phagocytosis-viability or metabeolism: eccurred wh1ch cduld acceunt for
observed endotoxin hyperséns1t1V1ty.=' ' o

Vos, J. G., and Moore, J. A. (1974) Suppression of cellular immunity
in rats and mice by maternal treatment with 2,3,7,8 tetrachloro-
d1benzo-p-d10x1n. Int.. Arch Allergf Apgl Immunol 47 777 =794,

The effects of perinatal expouure of rats and mice to: TCDD on cellular
immunity is described. Female Fisher 344 rats and C57Bl/6 Sch mice
were administered 1-5 ug/kg TCDD in acetone-corn oil (1:6) by oral
intubation. Maternal treatments were adm1niatered te rats on days 11
and 18 of gestation and on postnatal days-4, 11 and 18, or only post-
natally, on days 0, 7 and" 14, Maternal treatments to mice were
administered on days 14 and 17 of gestaticn and postnatal days l, 8 and
15.. Male l-month-old mice were administered 4 weekly doses of 1, 5 or
25 ug/kg~TCDD.and male 4<month-old mice were administered 6 weékfy
doses of 1,5 or 25 ug/kg TCDD. Spleen and thymus lymphocyted weére
removed from treated animals and cultured in the presence of -
phytohemaglutinin (PHA) ‘or conconavalin A (Con A) mitogen and -
["H]-thymidine incorporation into DNA was measured to ‘assess the
proliferative response of cultures to mitogens. Other lymphocytes:were
exposed.to TCDD in vitro only, - Graph versus host agsays were performed
by injectimg C57BL/6 donor mouse spleen cells into the'right hiad foot
pad of (G57B1/6:x DBA-2) hybrid recipient mic¢e, The -vatio of the
weights of the:right to left popliteal lymph nodes -was used to "
determine GVH activity. For rat GVH studies, Fisher-344 donor cells

- were administered to (F+344 x BN) hybrid recipients. Tail skin graphs

from DBA-2 mice or (F-344'x BN) hybrid rats were grafted to C57B1/6
mice and F-344 rats, respectively; autografts were also performed.
Allograft rejection times were measured,. In.‘some experiments hema-
tological parameters and histopathology were evaluated. Rats in ‘the
5 ug/kg TCDD ‘treatment group pre— and postnatally or postnatally only
had reduced spleen, thymus .and body weights and high fetal mortality;
decreased organ weights, but no mortality occurred in the 'l ug/kg
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dosage group. Postnatal TCDD treatment resulted in reduced
responsiveness of spleen and thymus cells to PHA and decreased GVH
activity in rats and mice. Peripheral lymphocyte counts and levels of
serum proteins were not significantly altered by postnatal treatment.
Skin graft rejection times in mice that were treated pre- and post-—
natally with 2 and 5 ug/kg doses of TCDD were prolonged. Lymphocytes
from one-month-old mice treated with 25 ug/kg TCDD showed decreased
responsiveness to PHA and decreased thymus weights, while the
4-month-old mice treated with this dose had decreased thymus weights,
only. No decrease in GVH activity or in other organ weights occurred
in 1- or 4-month-old mice treated with any dose of TCDD, In vitro
treatment of lymphocyte with up to 0.02 ug TCDD per ml. medium had no
effect on proliferative response to mitogens. Thymus atrophy was
confirmed histopathologically in treated mice and rats, although liver
damage was not observed. Decreased eosinophilia of acidophilic cells
of the adenohypophysis was observed in treated rats. The authors
concluded that TCDD-induced suppression of cell-mediated immune
responsiveness was an age-related phenomenon which, in the neonate,
resembled the effects of thymectomy. The authors postulated that
cellular-immunosuppression may be the cause of death in mouse and rat
neonates and in adult guinea pigs, all of which fail to develop major
liver pathology after TCDD treatment.

Vos, J. G., Moore, J. A.,, and Zinkl, J. G. (1974) Toxicity of
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in C57B1/6 mice. Toxicol.
Appl. Pharmacol. 29:229-241.

The acute and subchronic toxicities of TCDD were evaluated in the
mouse. Male C57Bl/6 mice were administered TCDD (99+Z purity) in
acetone-corn oil (1:6) by gastric intubation. Single doses of 100, 150
or 200 ug/kg TCDD or vehicle orly were administered to 58 mice in an
acute study and weekly doses of 0.2-2.5 ug/kg TCDD were administered
for 2-6 weeks to 100 mice in a subacute study. Body weights and some
organ weights were recorded and necropsies, histologic, and hematologic
examinations were performed. Liver sections were stained with periodic
acid-Schiff reagent for lipids and iron and was examined by
fluorescence microscopy for porphyrins. The oral LD., was ll4 ug/kg.
The mean survival time was about 3 weeks for mice treated with 150 or
200 ug/kg TCDD. Body weight losses occurred, but were followed by
terminal increases which were attributed to fluid accumulation. The
mean body weight of survivors was 11Z below controls 2 months after
treatment. Ocular lesions, atrophy of the spleen and thymus,
hemorrhagic and distended intestines, hepatic necrosis, lipid vacuoles
and evidence of excessive amounts of hepatic porphvrins were repor
after acute exposure. After subacute exposure to 5 or 25 ug/kg do
of TCDD, significant losses in body weight, increases in liver to
weight ratios, and decreases in thymus to body weight ratios occ
Increases in neutrophils, hemoglobin, mean corpuscular hemoglobin,
total serum protein concentrations occurred in the highest dosage
group. Tissue changes after subacute exposure resembled those th
occurred after acute exposure. Lipid accumulation in the liver )
a dose-related pattern that occurred from even the lowest dose of
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0,2 ug/kg TCDD. The authors suggested that the toxic dose of TCDD to
- C57B1/6 mice was age-~dependent based on their unpublighed observations.

Vos, J, G., Moore, J. A., and Zinkl, J. G. (1973) Effect of 2,3,7,8~
tetrachlorodlbenzo-p—dlox1n oh the immune system of laboratory anlmals.
Environ, Health Perspec. 5: 149-162 : 4

The effects of TCDD on ceIl*medlated and humoral immunity were studied
in the guinea pig, rat, and mouse. Female Hartley guinea pigs (10 per
group) were administered 8 weekly doses of '0.008~1,0ug/kg TCDD in
acetone-corn oil, orally. Humoral immunity was ‘determined’by measuring
serum tetanus—antitexin concentrations by radial ‘immiinodiffusion .
following 2 subcutaneous injections of tetanus toxoid to puinea pigs.

Delayed hypersensitivity to:tuberculin was measured as'‘the thickness of

the skin at the site of tuberculin injections t6 sensitized ‘guinea -
pigs. Pooled serum samples were also analyzed for: icortigol and -
corticosterone levels. Delayed hypersensitivity was also tested in
female CD rats (10 per group) administered: 6 weekly dodes of 0.2-5
ug/kg TCDD, orally..: Donor spleen cells were prepared from male (57B1/6
mice admlnlatered & weekly doses” of 0. 2~25 ‘ug/kg "TCDD, ordlly. Donor
cells were injected' into the right hind foot pads of 05731/6 x DBA-2
hybrid mice, . The ratio of weights of the tight to left the popliteal
lymph nodes of the recipient after 7 days-was used -as ‘8’ measure of
cell-mediated immunity. ~Thymic atrophy was evident in-guinea pigs
administered 0.2 ug/kg TCDD; while the higher dose produced 100%
mortality and this group was not studied: further. “Corticosteroid
levels were not altered by TCDD -and sérum’ tetanﬁb'ﬁﬁ%itoxin ‘tevels were
decréased in the U 2 'ug/kg treatient grOup, only.’ 8¥in reactions to
tuberculin showed a TCDD dose~related decreage’ Lﬁ"%espOWSe ‘i’ guinea -
pigs but to effect was seén in the-rat. :The highést dose 6f TCDD
administered to rats prbduced’ thym:c atrophy, but no'deaths dccurred.
Severe thymic atrophy was observed in mice treated with" 5’and 25 ug/ke

“and at 5 ug/kg a highly slgnxflcant décrease in graft ‘versus host

activity was observed; spleens of the 25 ug/kg treatment group were too

-small to 'perform the experiment.: The authors’ ¢oncruded‘that ‘sublethal -

doses of TCDD suppressed ce11~med1ated immunity” in:the guinea pigs and
mice which may have been thé eause of death in these species; TCDD also

caused ‘a- sllght Suppf%s31oﬁ in humoral immun1ty in guinea pigs.

Vos, J.°G., et al., (1978) TCDD accident “at ‘a chemical factdry in the
Netherlands. Working Papers. IARC Lyon = Joint’ NIEHS/IARC work1ng
group report. - '

[Not available.]
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Wade, N. (1979) Viets and vets fear herbicide health effects. Science
204:817.

[Editorial.]
Wagner, S. L., and Weswig, P. (1974) Arsenic in blood and urine of

forest workers as indices of exposure to cacodylic acid. Arch.
Environ. Health 28(2):77-79.

The levels of exposure of 5 forest workers to cacodylic acid and the
corresponding urinary excretion of arsenic are reported. The numbers
of hours of exposure and amounts of cacodylic acid used by 5 white men
were recorded for an ll-week period. Prescribed clothing and plastic
masks were worn by the workers most of the time (the level of compli-
ance was not estimated). Blood samples and 24-hour urine samples were
collected at the end of every 5-day work week and were analyzed for
cacodylic acid. Blood and urine were analvzed from a control group of
5 forest workers not exposed to cacodylic acid. Physical examinations
and blood chemistries, hematological and urine analyses performed just
prior to and following the 11 week exposure period revealed no unusual
findings. No workers lost time from work for health reasons and the
only clinical symptoms reported were nausea, diarrhea and general aches
for 2 days by 1 worker. Average duration of exposure was 23.7 hours
per week to 817 grams (dry) cacodylic acid per man per week. Both
blood and urine levels rose during the first weeks of exposure. Urine
levels dropped on the ninth week, when exposure ended. Blood levels
dropped after week 4 and the only change that correlated with this drop
was a severe heat wave which was suggested to have resulted in higher
arsenic excretion in the sweat. No correlation coefficients were
calculated for individual cacodylic acid exposure levels and urine or
blood arsenic levels. The correlation between urine and blood arsenic
levels was low (coefficient = 0.14). The maximum level reached for
exposed workers was 0.27 ppm of arsenic in blood and for controls was
0.08 ppm. The maximum urine levels for exposed workers was 519 ppm a
for controls was 201 ppm. The authors concluded that cacodylic acid
did not cause intoxication when proper handling methods were used. 1
authors suggested that a strong garlic odor in sprayed areas which
reported by all workers indicated that forest workers may be exposed
the toxic metabolite, arsine gas after spraying cacodylic acid.

Walker, A. E., and Martin, J. V. (1979) Lipid profiles in dioxin-
exposed workers. Lancet: &446-447.

[Abstract, only.]

Walker, A., and Smith, A. E. (1979) Persistence of 2,4,5-T in a |
clay: soil. . Pestie, Sciie10z151-157:

The authors report on the persistence of 2,4,5-T in a heavy clay
when temperature and soil moisture are varied. Regina heavy claj
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0-5 cm layer,lgas collected and stored for 3 months., In the laboratory
experiments, - C-2,4,5-T (2ug/g soil) was used; in field experimepts
unlabelled 2,4,5-T (5 mg/20x20 cm plot) was used.. In the laboratory,
degradation of 2,4,5-T (2 ug/g so0il) was measured at 8-34% moisture at
10-35 C for up to 70 days. Duplicate samples were analyzed for 2,4,5-T
at 7-14 day intervals., Regardless'of temperature, at. 8% s0il moisture
little to.no 2,4,5-T was degraded. The half life of 2,4,5-T in this
s0il sample varied from 4 days at 35C and:34% moisture to 60 days at at
10C and 20% moisture. Under field conditions the soil has 40%
moisture. In field experiments in the spring, 90% degradation of

- 2,4,5-T occurred in 50 days when the temperature averaged 16C and

rainfall was high (amounts not specified). Under dry summer condi-
tions, degradation was slower even though temperatures were higher, 1In
the fall, when rainfall was low and tesmperatures averaged 10C, degrada-

. tion was also slow. -These data are.consistent with trends observed in

laboratory models. :The authors concluded that when fiéld and
laboratory experiments werée compared, the laboratory models generally

- overestimated the dégradation patterns of 2,4,5-T. TFrom these

experiments, it appears that degradation of 2,4,5~T is dependent on
temperature and moisture contemt -of the soil. The: authers did not
discuss the importance of biological, chemical, and physical losaes
which may explain these patterns, = - . :

WaLker,AE..M.;“Gadsden; R, H.,, Atkins, L, M., and. Gale, G. R.- (1972)
Some effects of 2,4~D and 2,4,5-T en Ehrlich’ asvites tumor cells in
vivo and in vitro, Industr, Med. 41(1):22-27, . ~ - . -

. The éffechs of 2,4—D=and*2,4,5-T on Ehrlich ascites tumor: growth and

“';syntheais of DNA, RNA, and protein by tumor cells were evaluated.
- .Ehrlich ascites. tumor -cells were -maintained in BALB/¢ mice and daily

intraperitoneal doses in dimethyl sulfoxide of 45-75.mg/kg 2,4~D (99%

purity) or -62-85 mg/kg 2,4,5=T (99% purity) were administered- for 5-6
days., Controls received vehicle only. Average change in-body weight,

mortality, total packed tumor.cell volume, and- survival time were
recorded. The effects of 2,4-D. and 2,4,5-T on de ngyo RNA purine

. gynthesis were evaluated in tumor cells in vive., [" C]=Formate was
..administered intraperitoneally 24 or 48. hours: after a. single dose of
. 25-100 mg/kg of 2,4~D and 2,4,5~T in.DMSO was administered intra-

peritoneally. Three hours .after formate was administered, the cells

. were removed and radioactivity_assogiated with adenine and $ anine were

determined. {Incorporation of "Hruridine, "H-thymidine and . 'C-leucine
into RNA, DNA, and protedin, respectively, was determined in vitro after
a 20 minute pulse period by fadioactigswanalysis*of TCA-precipitable
cell contents., 2,4-D and 2,4,5-T (10 M each) were introduced into the
cultures 0-2 hours before the precursors. Both 2,4-D and 2,4,5-T
produced ion inhibition of tumor growth in vivo, with 30-73% inhibition
of total packed cell volume. for all doses: of both compounds tésted.
Survival time was increased by:26% for 2;4~D and 417 for 2,4,5-T.
Effects of both compounds on RNA synthesis in vivo were variable and
slight increases in RNA, DNA, and_protein synthesis ware observed for
treated cultures. The authors concluded that an appreciable inhibitory
effect on Ehrlich ascites tumor growth occurred from 2,4-D and 2,4,5-T
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treatments but the changes observed in the remaining biochemical
parameters were inadequate to explain the growth inhibition.

Wallis, W. E., Van Poznak, A., and Plum, F. (1970) Generalized
muscular stiffness, fasciculations, and myokymia of peripheral nerve
origin. Arch. Neurol. 22:430-439,

A clinical description is made of a 2l-year old male who suffered from
a syndrome of generalized muscular stiffness, fasciculations and
myokymia. He developed these symptoms after having spraved 2,4-D. For
one year, the patient had been employed as a farmhand to spray sugar
cane fields with 2,4-D herbicide. During spraying, he utilized no
protective mask or clothing and handled herbicide freely. Paresthesis
of the hands and feet were the first symptoms to develop, followed by
painful musclar stiffness in all four limbs. The pain disappared after
a week, but the muscular stiffness gradually progressed over the next
two years, causing impairment of gait and loss of manual dexterity.
Upon clinical examination, the patient exhibited abnormalities in
skeletal muscle function and motility, deep tendon reflexes and
posture. Passive flexion of the limbs met with a steady uniform
resistance that gradually increases as the flexion continued. The
facial, massiter, trunk and extremity muscles all displayed myokymio
when at rest. The patient was treated with 1,500 mg of diphenyl-
hydantion (DPH) given intravenously. The clinical symptoms improved
dramatically and continued treatment with 0.3 gm of DPH daily
alleviated practically all of the muscular stiffness, myokymice and
postural deformities. To determine the physiologic origin of this
nueromuscular disorder, electromyography, peripheral nerve block, nerve
conduction velocities, treatment with curare, and muscle and nerve
biopsies were performed on the patient prior to treatment with DPH.
Based on results of these tests, the authors concluded that the cause
was not in the central nervous system since the muscular stiffness was
unchanged by sleep, spinal anesthesia, and deep barbituate anesthesia.
The authors also concluded that the myokymice did no originate in the
post-synaptic neuromuscular junctions since curare eliminated the
muscle tetany and all electromyographic activity. The fact that DPH,
which acts specifically on motor nerve terminals, alleviated the
syndrome led the authors to conclude a peripheral motor nerve origin.
Depressed motor nerve conduction velocities and degenrative changes in
the biopsy of the sural (sensory) nerve supported the authors conclu-
sions. They stated that the actual cause of the patient's affliction
was unknown, but damage to peripheral nerves from exposure to chemicals
such as 2,4-D may play an etiologic role.

Walsh, J. (1977) Seveso: The questions persist where dioxin created a
wasteland. Science 197:1064-1067.

[Review article.]
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TeCh- 10(4):35¢6"'3590 e ' :

Ward, C. T., and_Matsumu:a, F, (1978) Fate of 2,3,7,8~tetrachloro-
dibenzo-p-dioxin (TCDD) in a model aquatic environment. Arch. Environ.

Contam. Toxicol. -7:349-357,

The authors describe the persistence and metabélic degradation of TCDD
in lagke sediment and water under laboratory conditions. Four sediment

‘and lake water samples were used in the study, three from Lake Mendota

and one from Lake Wingra in Wisconsin. Samples were prepared by
filterings portions of sediment and water to obtain damp sediment and
clear lake water. Five grams of sediment and. about 18 ml of :water were
placed in glass tubes to provide an anaerobic enyironment. “TEDD was
added to the tubes at 0.71, 1,0, or 1.83 ppm of = C~TCDD {label
position unspecified) for one hour to 589 days. The authors also
reported that 2,4,5—T7(1003ppm)nwas~af ed to .some samples, howaver, no:
results were presented, Analysis of = C~TCDD and metabdlitesipresent
in sediment or lake water was by thin~layer chromatography.  "Most of
the radioactivity, 94-96%, was recovered from the sediment. TCDD
disappeared faster in sediment and lake water together ‘than*in lake
water alone, The half-life of TCDD in Lake Mendota sediment was -
calculated to be about 600 days.,: If TCDD was added to lake water

© without sediment, approximately 71% of the radicactivity was recovered

after 589 days. Nearly all of the TCDD recovered was the parent
compound. Percent recovery of radioactivity was related to water loss,
suggesting that water-mediated evaporation of TCDD takes place. Of the
small amount of radioactivity present in lake water from the sediment
plus lake water samples, 33-98% of the radiocactivity recovered was
metabolites of TCDD. However, of the total original TCDD added,
metabolites accounted for only 1-4%.  When samples were exposed to low
levels of illumination, no significant photolysis of TCPD: occurred.

The author explained this by the fact that most of the * C~TCDD.was
associated with the sediment and was not exposéed to light. The authors
concluded that under the laboratory conditions -of this study, TCDD is a
persistent chemical in lake water-sediment and is resistant to
microbial attack. : L

Wassom, J. S.; Huff, J. E., and toprieno, N. (1977/1978) A review of
the genetic toxicology of chlorinated dibenzo-p~dioxins. .Mutiat. Res.
47:141-160, 3 . o L T

[Review article.] .

Watson, A. P., Van Hook,.R. I., and Reichle, D. E. (1976) Toxicity of
organic and inorganic arsenicals to an insect herbivore. ' Environ. Sci.

The authors report on the toxicity of two cacodylic¢ acid formulations
to meadow katydids. Fourth instar nymphs of Conocephalus fasciatus
ware collected in the field and placed in experimental cages:(10 per
cage) with fresh fescue clippings and water containing the herbicide.
Cacodylic acid (65% dimethyl arsenic acid, 35% elemental arsenic) was
introduced into drinking water at 1.5, 15, 150, 1,500, and 15,000 ppm.
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Phytar 560 (4% free cacodylic acid, 23% sodium cacodylate, 73.5% inert
ingredients, 12.7% elemental arsenic) was tested at 0.15, 15, 150, and
1,500 ppm. Chronic oral toxicities of both compounds were calculated
at 7 and 14 days. LDS values obtained were 34.4 ppm (7 days) and 7.5
ppm (14 days) for cacogylic acid, and 19 ppm (7 days) and 3.5 ppm (14
days) for Phytar 560. At 14 days, there was no difference between the
two compounds in the elemental arsenic dose required to produce the

LD, value. The authors concluded that toxicity of these compounds was
due to digestive assimilation of elemental arsenic. The authors also
concluded that at recommended applications rates, Phytar 560 would be
toxic to herbivorous insects, such as the katydid.

Way, J. M. (1969) Toxicity and hazards to man, domestic animals, and

wildlife from some commonly used dioxin herbicides. Residue Rev.
26:37-62.

[Review article.]

Weakley, B. S. (1977) How dangerous is sodium cacodylate? Journal of
Microscopy 109, Pt. 2:249-251.

[Editorial.]

Weber, J. B. (1972) Interaction of organic pesticides with particulate
matter in aquatic and soil systems. 1In: Fate of Organic Pesticide in
the Aquatic Environment. Advan. Chem. Ser. No. ll1l; Am. Chem. Soc.,
Washington, DC: pp: 55-120.

[Background material.]

Weber, J. B., Monaco, T. J., and Worsham, A, D. (1973) What happens to
herbicides in the environment? Weeds Today 4:16-22.

[Background material.]

Weimer, J. T., Ballard, T. A., Owens, E. J., and McNamara, B. P.

(1970) Toxicological studies on herbicide "White" in animals. US NTIS
Technical Report No. AD 712 317. 28 pp.

The inhalation, dermal, and oral toxicities of single and repeated
exposure of rabbits, and rats to herbicide White are described. A
commercial preparation of herbicide White and 2 samples from a milit
source (which were found to be identical chemically and toxicologically
to the commercial sample) were used and contained 11.7% triisopro-
panolamine salt of &4-amino-3,5,6-trichloropicolinic acid, 44.9%
triisopropanolamine salt of 2,4-D and water; other ingredients were T
revealed by the manufacturer. Compounds were applied under temperate

378




1056.

conditions of moderate temperature and humidity, and tropical condi-
tions of high temperature and humidity. Undiluted White was applied as
a single dose or 5 successive daily doses to clipped, undamaged rabbit
skin and to sateen cloth tapped to clipped rabbit skin for 48 hr.

White was applied to one eye of rabbits and in some cases procedures to
prevent infection were implemented. The sites of application were
examined twice daily for 30 days. Rats and rabbits were administered
undiluted White by oral gavage and LD values were calculated from
mortality rates at 48 hr. and 5 days.” Rats and rabbits were exposed to
1230-1419 mg. White aerosol per cubic meter air from 120 to 270 min.
and mortality rates were calculated. Erythema resulted from single
exposure of bare skin to 0.03-0.50 ml of White, while necrosis appeared
after 5 doses and cleared within 6 days of the last dose. Doses of
0.02 ml, applied under tropical conditions, produced necrosis by the
third day that had not cleared in 10 days. Many rabbits succumbed to
the tropical conditions (total number was not reported and this
experiment was terminated). Applications to clothed skin under
temperate conditions resulted in necrosis only after the highest dose
was administered 5 times and occurred in 1 of the 6 rabbits. Single
doses of 0.0l ml or higher to the eye, under temperate or tropical
conditions, produced eye irritation that was diminished (tropical
blepharitis) or disappeared in 10 days. At 0.05 ml or above,
bilaterial corneal opacity occurred, which cleared in 21-28 days. The
oral LD_, was 1.67 ml/kg for rabbits and 4.17 ml/kg for rats; all
deaths occurred within 24 hours and inactivity was the only observed
sign of toxicity. The LC o vas 150,982 mg-min/cubic meter in rabbits.
Deaths occurred up to 14 gays after exposure. Signs of toxicity
included inactivity during the exposure and blepharitis 4-5 days after
exposure. Rats were also inactive during the inhalation exposure, but
no deaths or other toxic signs resulted. The authors concluded that
White is not likely to produce toxicity by oral, dermal, or inhalation
exposures, except for temporary eye irritation and corneal opacity
after direct contact to the eye and temporary local skin damage from
repeated exposures.

Weirich, J. (1969) Intoxication with diquat (reglone). Dtsch.
Gesundheitsw. 24(42):1986-1988.

A case report of diquat poisoning is described. A 43 year old man
sprayed 4 liters of diquat in 600 liters water per hectare for 6 hours
(at the rate of 2 hectares per hour) under windy conditioms. On the
following day, he experienced fever, dizziness, head and eye pain, and
diarrhea, and polyuria. Although the headaches remained 5 days later,
he again sprayed diquat (20 liters over 3 hours) under the same
conditions. The other symptoms returned and 4 days after the second
exposure, these symptoms were alleviated, except for headaches and a
feeling of general weakness. These conditions persisted for an
additional week, at which time the patient was admitted to the
hospital. Disturbances in liver and kidney function and in EKG
stimulation were noted and were all reversible over the next 23 days
(without treatment). Respiratory effects were never observed. The
authors concluded that the windy weather conditions resulted in higher
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than usual exposure to diquat, which had rarely been reported to
produce signs of toxicity in workers.

Weiss, S. U., and Beckert, W. H. (1975) Herbicide effects on cultured

animal cells. Abstracts 15th Annual Meeting Am. Soc. Cell Biol. p.
451a,

[Not available.]

Weissberg, J. B., and Zinkl, J. G. (1973) Effects of 2,3,7,8-tetra-
chlorodibenzo-p-dioxin upon hemostasis and hematologic function in the
rat. Environ. Health Perspect. 5:119-123,

Hematologic parameters were evaluated in rats 10 and 14 days after
daily administration of TCDD began. Female CD rats were orally
administered 10 ug/kg TCDD in acetone-—corn oil daily for 2 weeks.
After 10 and 14 days, blood was drawn by cardiac puncture under
methoxyflurane anesthetic from four treated and four vehicle-control
rats. Smears of bone marrow preparations were stained for
megakaryocyte identification. Bleeding times were estimated by
lacerating an ear and observing the time required for bleeding to stop
with periodic blotting. Clot extraction, platelet factor IIT activity,
platelet aggregation, prothrombin times, factor X assay, and fibrinogen
degradation products were among the hematologic parameters that were
determined. The parameters that were significantly elevated in
TCDD-treated groups were cell volumes, erythrocyte counts, reticulocyte
count (at 14 days only, due to a low control value), neutrophil counts,
and times for prothrombin consumption assay with and without inosithin.
Significantly lowered values were obtained for TCDD-treated groups than
controls for mean corpuscular volume and mean corpuscular hemoglobin at
day 10 only, platelet counts and clot retraction. Other parameters
were comparable in control and treated animals. The authors suggested
that the observed hemoconcentration was consistent with dehydration;
alterations in leukocytosis and red cell indices were nonspecific,
indicative of widespread toxicity; depression of blood platelets was
suggested to result from an antibody response, as normal marrow
megakaryocyte levels and absence of fibrinogen degradation products
eliminated other possibilities. The authors were unable to explain the
prolonged prothrombin consumption time in the absence of altered
prothrombin times. Depression of hematopoiesis in monkeys fed toxic
fat (reported by others) was concluded to indicate species variability
or causative agent other than TCDD. No other systemic effects in the
treated rats were mentioned in relation to the hematologic findings and
no discussion of the appropriateness of the selected time points was
provided.

West, I. (1979) Toxicity of the herbicide 2,4,5-T. [letter to the
editor] Western J. Med. 131(4):335-336.

[Editorial.]
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Westing, A. H. (1979) The safety of 2,4,5~T. [letter to the editor]
Science 206(4423):1135-1136.

(Editorial,]

Westing, A. H. Ecological considerations regarding mdssive
environmental contamination with 2,3,7,8~tetrachlorodibenzo~p-dioxin.
In Chlorinated Phenoxy Acids and Their Dioxins, C. Ramel, ed. (Ecol
Bull. No. 27, Stockholm: Swedish Watural Science Rasearch Counc¢il,
1978) p. 285-294, Ce _ S e LA :

{Review article.]
Westing, A. H. (1972a) Herbicidal damage to Cambodla.- In Harvest of
Death, J. B. Neilands, ed... (Free Preas, 1972) pp._l77 201,

[Review article.] . ) | '

Westing, -A. H. (1972b) Herblcldes.1h waf:. Curreﬁt,status aﬁd future

doubt. Biolog. Conserv. 4(5) 322- 327

[Rev1ew article.] .

Westing,lA. H. (1971) Ecological effectseof.miliﬁary~defoliation on
the forests of South Vietnam. Bioscience 21.(17):893~898, .

[Review article.]

“

Whéeler; J' A, (1968) Herb1c1des in the perspectlves of 20 months and

’

20 years. Science 161:255-256,

.[Backgrqdnd‘materialrl

 Whitehead, C. C. and Pettigrew, R. J. (1972a) The effect of . .

2,4-dichlorophenoxyacetic acid on laying hens. Br. Poult. Sci
13:191-195.

The effect of 2,44Duqn reproduction was studied 'in hens. Hens (10 per

group) were administered 6.2 or 18,7 mg (acid equivalents) of 2,4-D
butoxyethyl ester in ethanol orally in a gelatin capsule daily from 28
to 34 weeks of age. Controls (10) received capsules only. Egg
production, egg and yolk weights and shell thickness were recorded from
22 weeks of age. From 34 to 48 weeks of age, hens were artificially
inseminated and hatchability, gross malformations, and 2) day survival
of chicks were observed. Non of the hens died, no adverse effects were
observed for any parameter examined and no malformations occurred. The
authors concluded that the doses used for these experiments, equivalent
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Pharmacol. 21:348-354,

to 50 and 100 mg/kg of 2,4-D, were below the doses that cause
reproductive or teratogenic effects in chickens, but are doses likely
to be encountered in normal agricultural practice.

Whitehead, C. C., and Pettigrew, R. J. (1972b) The subacute toxicity
of 2,4-dichlorophenoxyactetic acid to chicks. Toxicol. Appl.

The subacute oral toxicity of 2,4-D and of 2,4,5-T are described for
chicks. Broiler chickens (4 weeks of age) in groups of 2-10 were
administered single peroral doses of 250-900 mg/kg of 2,4-D butoxyethyl
ester or 2,4,5-T butoxyethyl ester in ethanol (agricultural grade of
both herbicides were used). Mortality, body weights and food intake
were monitored during the subsequent week. Mortality was high (40-50%)
for only the groups given the highest dosage of each herbicide.
Transient decreases in food consumption were observed for all groups.
Groups of 10 chicks (1 day of age) were fed diets with 10-7,500 mg per
kg feed of either phenoxy ester for 3 weeks. 1In addition to the
parameters observed after acute exposures, necropsies were performed.
Chicks fed at least 2,000 mg/kg 2,4-D or 1,000 mg/kg 2,4,5-T had
reduced food consumption and body weights. Levels of 5,000 mg/kg or
higher of 2,4,5-T caused 90-100% mortality. Levels of 5,000 mg/kg
2,4-D did not cause any deaths but histological changes including
swollen kidneys and mottled spleens occurred. Histological changes
after 2,4,5-T treatment were not mentioned. Groups of four chicks

(2 weeks of age) were administered diets with 1,000 or 5,000 mg/kg of
feed of either herbicide for 1 week. Three control groups were used,
including two groups that were pair-fed with the groups that received
the higher dosage of each herbicide. Plasma calcium and magnesium
levels were measured at the end of the exposure period. Groups of
chicks fed 5,000 mg/kg of either herbicide for 1 week were fed control
diets for 3 subsequent weeks and body weights were recorded. No
alterations in calcium or magnesium levels were observed between
exposed groups and their corresponding control groups. All chicks fed
high levels of herbicide for 1 week recovered and resumed normal growth
when they were administered control diets. When offered a choice,
chicks consumed control diets rather than diets contaminated with 5,000
mg/kg of either herbicide. The authors concluded that chicks were able
to tolerate high dosages of 2,4-D or 2,4,5-T administered subacutely
and toxic symptoms that occurred were reversible.

Williams, R. F., Inman, Q0. S., and Ulberg, L. C. (1979) Development of
isolated mammalian embryo techniques for toxic substance screening.
U.S. Environmental Protection Agency, Research Triangle Park, NC.:
Report No. EPA-600/1-79-007. 72 p.

[Background material.]
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Fed. Proc. 36(5): 1698 =1703. Sy oman

Willis, G. H., Rogers, R. L., and Southwick, E. M. (1975) Losses of
diuron, linuron, fenac, and trifluralin in surface drainage water. J.
Environ. Qual. 4(3):399-402,

The authors studied the loss of diuron in surface dra1nage water from
agriculture plots. Diuron was applied by ground spraylng 0.84 kg/ha on
two experimental cotton plant plots. The plots were' 7.3 by 61l'm with a
slope of 0.2% and were composéd of Mhoon silty clay loam soil, Three
annual applications were made. Surface Funoff was analyzed for ‘diuron
by gas chromatography (detection limit 10 ppb) for 3 months after
application. Diuron was present in surface runoff from the plots but
at concentrations less than 10 ppb.‘ Two to 3 months after appllcatxon,
no diuron was detected in surface runoff. 'The authors conclude that
the data suggest that diuron proPerly app11ed poses‘lxttle threat to

aquatic areas adJacent to sprayed areas. -
. AR (S

Wilson, J. G. (1977) Teratogenic effects of env1ronmeﬁta1 chemicals.

EE et

[Not available.]

Wilson, J. G. (1972a) Abnormalities of intrauterine development on
non~human primates. WHO Research and’ Tralnlhg Centre oh Human
Reproduction, Stockholm. The dse of non~human pr1mates in’ research on
human reproduction, WHO Sympoalum. ed E Diezfolvsy ‘ahd C C
Standley._ pp 261*292 .

Data from an experlment on the. teratolog1c éffects of 2,4,55T ‘on RheSus
monkeys is presented, along with a review of teratology observed in
non—human .primate studies. Seventeen pregnant Rhesus monkeys (4-5 per
group) were orally administered doses of between 5 and 40 mg/kg 2,4,5-T

three times per week between days ‘20 ‘and 48 of;gestatlon. On day 100,

fetuses were rémoved by hydterotomy and were weighed and ‘obgerved for
gross, internal, and skeletal malformations, methods wére not’
described. One abortion occurred, on day 61 in the highest treatment
group. Compared to fetused from: the control group of 7 monkeys,

fetuses from groups treated with 10 mg/kgatlons were mot reported No -

conclusions were stated by the authors related to the teratogen1c1ty of
2,4,5 -T.

TN
l

IEREAT - . o - . i

Wilson, J. G. (1972b) Report bin ‘treatsient ‘0f ‘pregnant Rhesus monkeys

with 2,4-D and CMPA. Report t'o Swedish Poisorns and Pestidides ‘Board.

[Not aﬁailable.]' o " : L e e Slinié

Wilson, J. G. (1972¢) Teretological potential of 2,4 5 T Proc.’ South
Weed Sci. Soc. 25: 26-30 ' S

e K o&i'. i
‘[Not available.]” : :
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Witschi, H. (1977) Environmental agents altering lung biochemistry.
Fed. Proc 36(5):1631-1634,

[Review article,]

Witschi, H., Kacew, S., Hirai, K. I., and Cote, M. G. (1977) In vivo
oxidation of reduced nicotinamide-adenine dinucleotide phosphate by
paraquat and diquat in rat lung. Chem. Biol. Interactions
19(2):143-160,

Male Sprague-Dawley rats were administered 40 mg/kg TIAC]—diquat and
tissue concentrations of diquat were determined from 0.1 to 24 hrs.
later. All tissue levels fell rapidly with no selective pulmonary
uptake observed. The ratio of NADPH/NADP in control lung was
determined by an enzymatic assay procedure to be 3.4-4.8 and this ratio
dropped substantially in the presence of diquat, indicating that
oxidation occurred. Incorporation of ["Hl-glycine by lung in vivo was
determined as a measure of de novo synthesis of adenine-containing
compounds, including pyridine nucleotides, and was not elevated & hours
after diquat was administered. (The specific activity of free glycine
was not altered by diquat administration). In the presence of 100%
oxygen, the ratio of pulmonary NADPH/NADP was decreased for low doses
of diquat (compared to the ratio for diquat treatment to rats in air)
but no effect was observed when high doses of diquat were used. Light
microscopy of pulmonary tissue from diquat-treated rats revealed no
lesions, while electron microscopy revealed damage to type I alveolar
cells. The effects of paraquat were also described. The authors
concluded that a cause-and-effect relationship between NADPH oxidation
(and the resulting biochemical consequences) and diquat mediated lung
damage was not clearly established.

Wojtalik, T. A,, Hall, T. F., and Hill, L. 0. (1971) Monitoring
ecological conditions associated with wide—-scale applications of DMA
2,4-D to aquatic environments. Pestic. Monit. J. &(4):184-203,

In this study, the concentrations of 2,4-D and biological response to
its application at the Nickajack and Guntersville Reservoirs were
measured. In June—April 1969, the reservoirs, located on the Tennessee
River were sprayed with about 170,000 gallons of dimethylamine salt of
2,4-D containing 4 1b of 2,4-D acid equivalent per gallon to control
Eurasian watermilfoil. The herbicide was applied by helicopters at
rates of 20 to 40 1b acid equivalent per acre on about 18,000 acres.
Four areas on the Guntersville Reservoir that were treated and one area
that was not treated were sampled before and after treatment. Water
samples, plankton, chlorophyll, carbon-14, Eurasian watermilfoil and
other plant samples were collected. Temperature, dissolved oxygen,
alkalinity and other physical parameters were sampled to determine the
efficacy of the herbicide. Organisms were collected in the reservoir
and adjacent riverbed to determine the toxicity and accumulation of
2,4-D., Two weeks after spraying, the 2,4-D concentrations ranged from
less than 0.001 mg/l to 0.72 mg/l. No living watermilfoil were found
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- - 28-30.

1078.

“in’ the -area 1 'year after treatment but thére were no negative effects

1079.

1080, -

" The clinical $¥miptoms of Human expdsure to diquat” aérosol”
'descfibéd TUTHe 'sub ject, a 45-year-old man, had BEén spraying dlquat _
© wien the” nbzzld' clogged and ‘then suddenly d1scharged a cloud of aerosol

on most of the other aquatic plants. WNo fish kills were'observed and
there were no indications of acute toxicity,  Macro-invertebrate
samples did not indicate toxicity but did show evidence of population
changes. The authors dttribute this to the ‘collapse of the milfoil.
Mussel samples taken below the reservoirs shortly after application
showed levels of less than 0.050 mg/kg to 0,97 mg/kg net weight with
‘acetmulations decreasing downstream. ‘The authors ‘indicate there is no
known source of the high concentration of 2, 4-D in a pretreatment

mussel sample.  Samples taken from raw and treated water at water
. treatment plants indicated that the facilities d1d not’ remove

Blghlflcant amounts of 2,4~D. Plankters ‘adgorbed’ or aQsorbed 24% of
2,4=D I hour after appllcatlon and almost 100% 24 hours afte
appllcstlon. The authors conclude that reduced smounts of 11qu1d 2,4-D
are effective in controlling watermilfoil if ’1:W.apd,hsbttat
characteristics are considered, Undérwaterh'nJeotioniof ‘2, 4-D near the
rootcrowus could ach1eve effect1Ve control‘

Wolfe, W. H.: (1980b) Human health effétts f0110w1ﬁg eéxposure to the

‘phenoxy herbicides and TCDD, Presenteﬂ at” thé Edueaf ional ‘Conference

on Herb1c1de Orange UJS. VeteranqﬁAdmﬁnystretldn”.Washlngton, DC, May

R

[Rev1ew aftiCIe;}

Wong, A. S., and Crosby, D. G. (1978) Decontam1nat10n of 2,3,7,8-

tetrachlorod1benzo-p-diox1n (TCDD) by photdthem1ca1.act1on. Monogragﬁﬁ

of the Giovanni Lorenzini Foundatlon. 1: 185 189.”

[Review article.]

“Wood, A. (1972) Interrelatlons of hﬁmans, dogs, and rodents.‘
Science 176 437

[Edftofial.'] @ . _—

R - L : R Lo e o T
R . . PR S . R . R

Wood' T E.;“Edgar ‘H., and Salcedo, J. (1976) Recovery from‘fﬁ
inhalatloﬁ of &iqﬂat aerosol ‘ Chest 70(6) 774-775 f' '

inte" hls’f&%e?”;Myaﬂgla, ‘headaches, a cough that pfoduced tﬁlck red

" sputum,” ‘Feve¥,? and etk stiffness developed. * The pstlent was admltted

P A P i

to+d’ hospiﬂ@l 4’&%&9 ‘after the accident and ‘was' then’ observed to ‘be in

‘a-confitsed dtate and ‘showed consolidations of the lung. ‘An "’

erythemaféus PasH developed on one-arm. After prednlSOne therapy was
initiated] 411’ clinlcal‘symptoms dlsappeareﬁ "Oxygen,’ ‘which” wag’
administered before exposure to diquat was reéognlied wdd considered
to have been potentially detrimental.

: A iRty gl LSt s <L : iy g : T o S T S 3T TG SRRSO, |
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Woods, J. S. (1973) Studies on the effects of 2,3,7,8-tetrachloro-
dibenzo-p-dioxin on mammalian hepatic =—aminolevalinic acid synthetase.
Environ. Health Perspec. 5:221-225,

The porphyrogenic activity of TCDD was studied in rats by measuring
hepatic delta-aminolevulinic acid (ALA) synthetase activity after
exposure in vivo and in vitro. Male rats, pregnant rats 3 days prior
to expected delivery, and newborn rats (3 and 11 days of age) were
administered a dose of 5-25 ug/kg TCDD in corn oil-acetone (6:1) 1-28
days prior to being killed. One group of control rats received vehicle
only and the second group received 400 mg/kg allylisoproplacetamide
(AIA) subcutaneously. Hepatic ALA synthetase activities of adult,
newborn and fetal liver homogenates and of mitochondrial and extra-
mitochondrial fractions of liver cells were determined. ALA synthetase
activity was also assayed after in vitro exposure of liver homogenates,
isg;ategﬁmitochondria, and ALA synthetase from prophyric rat liver to
10 "=10 "M TCDD. ©No change in ALA synthetase activity occurred in
liver homogenates prepared from adult male rats 1-28 days after TCDD
exposure. Twenty-four hours after ALA exposure, ALA synthetase
activity was increased seven—fold and returned to normal 2 days later.
TCDD exposure did not result in altered ALA synthetase activity in
liver of rats of any age, in any subcellular fraction or after in vitro
exposure. The authors concluded that the induction of ALA synthetase
activity observed in embryonic chick liver (reported elsewhere) and
lack of induction in rats in the current study represents a maior
difference in species susceptibility.

Woolson, E. A. (1977a) Fate of arsenicals in different environmental
substrates. Environ. Health Perspec. 19:73-81.

[Review article.]

Woolson, E. A. (1977b) Generation of alkylarsines from soil. Weed
Sci. 25:412-416.

The author measured alkyarsines generated from soils treated with
cacodylic acid. Flasks containing 100 g of silt loam soil and 6 g of
ground soybean meal,were treated with 13.33 moles cacodylic acid, which
included 1.1 (u)Ci ~ C-cacodylic acid (specific activity 1.2 (u)Ci/mg).
Both aerobic and anaerobic soils were studied in duplicate. Gases
coming from soil samples were analyzed for 160 days. Volatile
organo—-arsenicals were formed most rapidly under aerobic conditions.
Gases trapped from aerobic soils contained 18% of the activity of the
original treatment, while gases from anaerobic soils contained only
7.8% of the activity. Volatile gases were identified as dimethyl
arsine and trimethylarsine. In addition, organo-arsenicals remaining
in the soil were also measured. In both treatments, most of the
extractable arsenic was present as a trimethyl arsenical. The authors
concluded that volatilization of organo—arsenicals in soil is an
important part of the arsenic cycle in soils. The formation of CQZ
was not measured in this study.
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Woolson, E. A, Organoarsenical herbicides. "In Herbicides: Chemistry,
degradatlon and mode of action. Vol 2'eds., P, C. Rearney and D, D.
Kaufman (New York:" Marcel Dekker Inc., 1976) pp. 741-776.

[Review article.]

Woolson, E. A.,. Ensor,'P‘ D., Reichel. W. L., and Young, A, L. (1973) -

Dioxin residues in lakeland sand and bald eagle samples. -~ Advan. Chem.
Ser. 120:112-118.: . .

The~authors report on TCDD residues in soil profile samples‘cbllebted
at Eglin AFB in an area where massive herbicide spraying occurred and

- in bald eagle samples collected from 15 States: Sample analysis was
-conducted by gas chromatography (detection limit, 1 ppb).“'TWelve?soil

cores 36 in long were collected in 1970: 2 cores:from an area
receiving 2,4-D and 2,4,5-T at 947 1b/acre fot’ each. herbicide -

- (1962-1964);. 4 cores from an area receiving 584 1b/acre of each

herbicide-(1964-1966);;ands6 cores” from an ‘aréa receiving 160 lb/acre
2,4,5=T and 183 1b/acre: 2,4=-D (1968-1969). - Small amounts of 2,4-D
(0.8 - 15.4 ppb) and 2,4,5-T (8.0~8.4 pﬁbD'Were-detected in the cores

~gamples. However, no TCDD: was detected in any of the samples.” No TCDD

was detected da any of the bald eagle samples (detectlon 11m1t 0 05

-ppm) .-

Woolson, E. A., and'Isensee;.A.-R. (19813 Soil Residue accumulation
from three applied arsenic sources. J.:Weed Sci, 29:17-2]1, - =&

The authors report on :the accumulation: of arsenic in the soil often
repeated applications of cacodylic acid. Herbicide was applied - to
Mat apeake silt loam soil at 11, ﬁ, 22.4, and 112 kg/ha, which correspond
to 1x, 2x, and 10x the recommended application rate, To devise a
"worst possible case" situation, cacodylic acid was sprayed on bare
ground, which was ‘then rototilled, and soybeans and radishes were.
planted to indicate phytotoxicity. Under normal application condi-
tions, herbicide is sprayed on vegetation for weed control and’ planting- -
does not occur until the following year. Twelve core soil sampleées

(0~15 cm and 15=30 cm) were collected from each plot and composited at

the end of the: growing season. Arsenic (As) residues. in the samples
were determined by colorimetric methods, Each year total As losses
from the soil' were about 15%, probably as a result of volatilization of
alkylarsines, according to the authors., 8Soil As levels increased with

- increasing application rates. Accumulation of arsenic in the soil was
- gradual. The authors calculated that at the maximum recommended rate

of cacodylic acid application, equilibrium would be reached after about
22 years of application. Soybeans and radishes were adversaly affected
by the h1ghest application rate of cacodylic acid but not by the two
lower rates., The authors concluded that use of recommended application
rates of arsenical herbicides. should not adversely affect plants
because of soil accumulation,
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. organo—arsenical. According to the authors, the degradation was -

Woolson, E, A,, and Kearney, P, C, (1981) Brief overview of cacodylic
acid in soils and man., Public Statement by 1. S. Dept. of Agriculture,
3 p. : '

[Background material.]

olgon, E. A., and Kearney, P. C. (1973) Persistence and reactions of
. 'C-cacodylic acid in soils. Environ. Sci. Technol. 7:47-50,

The suthors studied the persistence and degradation of cacodylic acid
in three soil types, Lakeland loamy sand, Hagerstown silty clay  loam,
and Christiana clay loam. The authors aleo examined the distribution

. ¢f cacodylic acid into water solpble, iron, aluminum, and calcium

fractions in the three soils. C-cacodylic acid (0,2uCi) was added to
each air-dried soil sample at 1, 10, and 100 ppm. One set.of soils was
brought to 75% of field moisture capacity to measure aerobic degrada-
tion. Both sets of soil samplgs were incybated at 25C for:32 weeks.
The rate of disappearance of ~ C—cacodylic acid=Y&s.dependent on the
soil type. After 32.weeks, 23%Z.0f the original ~ 'C remained in
Christiana soil, 53% in Hagerstown soil, and 62Z in lakeland soil. The
rate of application, however, did not have any appreciable.effact on.
cacodylic acid.disappearance.  Under aerobic conditions, approximately
35% of the original cacodylic.aiid was conver5§d to a volatile organo-
arsenical and 41% converted to ~ €O, and AsO in 24 weeks. Under
anaerobic conditions, 61% of the cacodylic acid was converted to an

probably due to microbial activity...

Workers' exposure to 2,4-D studied., - (1981) Research News, (USDA),
April 1981, 3.p. . R 7 m—n

~

{Editorial.]

: Wright,'T. c. (1979) Agent Orange Dioxin: TCDD. L C Science Tracer
Bullet No. TB 79-10. 9 pp. : o S .

 [Bib1iongphy.]

El

388




1091, Yamauchi, H,, and ‘Yakamura, Y. (1979) Urinary inorganic arsenic and
. methylarsenic. excretion- following arsenate-r1ch seaweed lngestlon.
Jap., J. Ind. Health 21:47-54.; . S *

[Abstract,;only;]‘

1092, Yang, X, H., .and, Petarson, R E. (1976) Effect of 2 3 , 7 8~tetra—
chlorodlbenzo-p-éloxln (TCDD) on; plasma’ dlsappearance and blllary
_excretion. of Ouabaln 1n rats. Pha;macolqg;st 18(2) 246.’

s -

1093. Yockim, R..S.y Isensee,-A. R.,. and Jones, G E; '(19?8) D;s ribution
and toxicity of TCDD and 2 4 5=T:in an aquatlc model ecosysvem.-
Chemoegher@ (3) 2b5—220 e %«-a*nu =

Fyed'y

PR

The authorssevaluated;the ucx1c1uy of TCBannd the env1ronmenta1 fate
»-of JCDD :and 2,4,3-T -in:an: aquutxcmmodeifeaasy%te$4ﬂ ‘8ilt loam soil (pH
5.3, hOOQanas.tueaned with ¢ither-ring+ldbeled E-TCDD (460 -niCi/g) at
0.1 ppm orccarboxy-labeled 110=2 4 5#T‘¢280}mci/g) &t 0.¥, 1,0 or 10,0
. ppm.. ‘The dompounds iwere added t¢ ol 1 oin benzene, after which the
. soil was air-dried. . Treated:: in: ter cate wag “added to ecogystem
- tanks which wmresthan flaodediwmthr1611&59rs of ‘water;” Untreated soil
was.used jas a: negﬁtlva:eontrolh The posslbleaeffects of the benzene
‘golvent were mnot dxschSed.*’Eéch!tank récéived 100 water fleas, 15
¢nails, lg- algaer -and 15 mosquitos fish,: which were isolated from the
.other species to prevent:. predatxon. ‘Water -and t1ssue ‘gamples were
removed for ‘scintillation gounting on days 1, 3,:7, 15, and 32).
Radloact1v1ty -in the water from TGDD~treatedwtanks reached equ111br1um
by day .1 (2-4 ppt) wh11e 2,4,5-T lévels .did not rqpch‘equ111br1um
during the: expenxmentol B%oaccumulatLon ‘ratiog for. organusms in TCDD
treated tanks were 2-6x10” while ratios .of less than 50: were obssérved
in 2 a‘S-T tqga:ﬂﬂ,panks. The first group of fish added to the TCDD
tanks died by day.il5 having tissue levels of 7.2 ppb TCDR., 'A second
.group of 15 fiish.were then added to the TCDD tanks, These fish all
.. died by day 32 with TCDD tissue levels of 4.4 ppb.  Nasal hemorrhaging
‘and 'Listléss gwimming were observed in: the - -dying fish.  Three pregnant
females added to the TCDD treated tanks with the second group lost
external signs of pregnancy and hemorrhaged shortly before their deaths
on day 15,  TCDD-at..the concentration tested had’no appdrent effect oun °
any other organism tested. No: toxicity induced by 2,4,5-T was
observed, In addition, in a single trial experiment, the authors added
105 ppb TCDD to aquatic soils and measured TCDD pergistence. Levels of
TCDD decreased by 18% .at the end: of the: 180-day experlmﬁntai gerlod
The TCDD concentration used- in these experiments was .10 = 10" times
hlghe£ thanﬁwhat would occur in a real.world situation, The behavior
of 107 = 107, lower, levels of TCDD cannot. be asseased by this -
exper1menta1 design, SR At : :
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Yoder, J., Watson, M., and Benson, W. W. (1973) Lymphocyte chromosome
analysis of agricultural workers during extensive occupational exposure
to pesticides. Mutat. Res. 21:335-340.

The authors performed chromosomal analysis on lymphocytes from persons
occupationally exposed to herbicides and insecticides. The study was
part of an ongoing survey by the Idaho Community Study on Pesticides.
Peripheral blood samples were drawn from male Caucasians only. Persons
with recent histories of viral infections, chemotherapy or x-ray
treatment or histories of malignancies were rejected. Controls were
matched for age and physical characteristics (undefined) as closely as
possible. The high exposure group was defined as spraying with
pesticides 4 hours per day on 3 or more days per week during the peak
spraying season of July 15 through August 30th. The control group was
composed of 16 persons with no known pesticide exposure, mean age 39.8,
The exposed group was composed of 26 persons employed by weed control
agencies with a mean age 36.5 and a mean herbicide exposure of 6.3
years. These workers were exposed primarily to 2,4-D, amitrole and
atrazine. Peripheral blood samples were obtained from each person
during the peak spraying season and during the midwinter "off season."
Lymphocyte cultures were prepared from each blood sample and cultured
for 48 hours after which chromosome spreads were made. Scoring for
chromatid gaps and breaks was performed on coded samples to avoid bias.
Twenty-five metaphase spreads from each person were examined for
chromosomal aberrations. Chromosomal aberrations in the unexposed
group did not differ markedly when off season and spraying season
samples were compared. During the peak spraying season the exposed
group had nearly 4 times as many gaps per person and 25 times as many
breaks per person compared to the mid winter sampling. However, the
winter sampling of the herbicide exposed group had approximately half
the number of gaps and one fourth the number of breaks compared to the
unexposed group. The authors speculated that enhanced chromosome
repair may be taking place at this time as compensatory protection. No
statistical analysis of the results were presented. Ranges of
chromatid gaps as well as chromatid breaks overlapped in all groups
tested. No conclusions can be reached on the effects of 2,4-D alone
because exposure was to unknown quantities of several herbicides.

Yoshida, T., and Castro, T. F. (1975) Degradation of 2,4-D, 2,4,5-T
and picloram in two Philippine soils. Soil Sci. Plant Nutr.
21(4):397-404.,

The authors report on the degradation of 2,4-D, 2,4,5-T, and picloram
in two Philippine rice field soils. Samples of Maahas clay soil (pH
6.6, 2.0% organic matter) and Louisiana clay soil (pH 4.7, 3.2% organic
matter) were collected from rice paddies, air dried, passed through a

2 mm sieve and placed in test tubes at 20 g per tube. Herbicides were
added to soil in acetone: 20 ppm 2,4-D, 10 ppm 2,4,5-T or 1 ppm
picloram. The solvent was evaporated before incubation began. One
half the samples were submerged to a depth of 3 cm to mimic flooding
conditions, the other samples (Upland samples) were maintained at 80%
field moisture capacity. Amounts of herbicides were measured at 0, 2,
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=[Backgrqund mater;al ]

4, and 6 weeks for 2,4-D; 0, 2, &4, 8, and 12 weeks for 2,4,5-T; and 0,
3, and 6.months for p1cloram. 5011 samples were analyzed for herb1c1de
residues by‘gas chromatqgraphyt “In upland Maahas soil, 2,4+D was
degraded nearly coripletely in.6 weeks. Submerged samples did not
degrade 2,4,-D as rapidly. However, by 4 weeks over 50% of the
herbicide had disappeared., In Louisiana soil, 2,4-D degraded more
slowly. More than 60% 2,4~D had degraded after 6 weeks. 2,4,5-T also
degraded rapidly in upland Maahas soil, and had disappeared by 12
weeks. In.submerged samples, slight amounts of 2,4,5-T residues were
baing detected at 12 wmeks.ﬁ:DegradatiOn of 2,4,5~T in upland Louisiana
solil was completé by 8 weeks. . In submerged samples, degradation was
about 60% in 12 weeks. Plcloram was. the most perslstent of the
herbicides studied. The amount of picloram recovered in upland or
submerged Maahas soil was less than 50% in 3 months.. - However, on
Louisiana soil, degradation did not begin for 3 months. By 6 months,
less than half of the original picloram remained in the soil. In order
to determine if microbial activity was responsible for herbicide '
degradation in the soils tested,: the.authors sterilized soil samples by
autoclaving or cobalt- irradiation... 2,4, 5«1 was' added to autoclaved and
unautoclaved samples of all 4 soil types at 9-10 ppm. By 12 weeks, the

‘nonautoclaved. samples had completely-or: nearly: completely degraded the
herbicides. Little to no degradation: was observed .im nonautoclaved

samples. Similar results were:obgerved with ifradiated and non-
irradiated: samples using. both;2 4~D and, 2,4,5-T.. The authors concluded

. that the -major. agent for degradatlon of these pestlcides in soil is

microbial activity, °

AL

Young; A, L. - (1980) Dlrect testlmony before the U S Env1ronmenta1

Pretection Agency, FIFRA Docket No. 415 et. seq., June 1980,

[Testlmony ]

Young, A. L. (1980) Use of herb1£1des in South Vietnam, 1961~ 1971.
Presented at the-2d Cont1nu1ng'Educat10n Conference on Herb1c1de
Orange, Washlngton, -bC, Mav 28r30 : : :

Young, A. L. (1974) Ecolqglcal studies on a herb1c1de—equ1pment test
area (TA-C-52A), Eglin AF Base Reservat1on, Fla. US 'NTIS Publxcat1on
ISS No. 7 0 ! 7 QGA.. 1‘51 ppo H .

[Background materlal‘l

Young, A. L., Calcagni, J. A., Thalken, C. E., and Tremblav, J. W,
(1978) The toxicology, environmental fate, and human risk of herbicide
orange and its associated dioxin. USAF Occupational and Env1ronmental
Health Laboratory Report No, USAF OEHL - 78 -92, 262 PP,

[Review article.]
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1103,

-Young; A. L., Thalken, C. E., Arnold, E. Ly, Cupello, Jio M., and
Cockerham, L. G, (1976) Fate of 2,3,7,8- tetrachlorod1benzo-p-d1ox1n
(TCDD) in the environment: - Summary and decontamination - o

recommendations. Headquarters A1r Force Log1st1cs Command Report No.
AFA-TR--B 18,741 op.

~.[Background mater1a1 ] S ‘1

Ybﬁhg,'Af L., and.Wolverton; B. C (1970) Mllltary herblcldes and
insecticides, . Technical Notes. AFATL-TN—?O*I A1r Force Armament

- merit representlng the blood content. was described by threeirate con-

- Initially Dicamba was cleared by a urinary excretery route’ that:became”?

to 2,4-D, The volume of 2,4-D distribution was est1mated to be 10,2

Laboratory, Eglln AFB Florlda.- 59 pp.-

[Not ava11ab1e ]

v R SR

Young, J. F., and Haley,'T J.o (1977) Pharmacekinetic study'of”a

patient intoxicated with 2 A*dichlorophenoxyaeetic acid and-
Z—methoxy"3 6-d1ch1orobenz01c acxd "Ciln. TOX1cel. 11(5) 489*500

A phermacoklnetmc evaluatlon was: descr1bed based on blood and urlﬁe

‘data from. a woman:who' ingested 100. ml (estimated) of a mixture of 2,4-D

(20.1 gm). and:Z-methoxyr3;6-dichlorobenzoic acid (1.9 gm; Dicamba).

. The clinically stabilized patient: underwent lavage. -and had. béen. treated
with 3 drugsethe mature. of whose interactions with the herbicides were

unknown. The concentrations of. the 2 chemicals in' blood &nd‘urine

collected during the acute phase of 1ntox1cat10n were reported in a
separate pub11cat10n._ These data were. analyzed k1net1ca11y on’ an

analog computer interfaced to a digital. compute?. The model ‘that SRS
genarated: data. that provxded the” ‘best . fit. for: the exper1menta1 data for
2,4~D was a one*compartment model. . Cledrance from the single. compart-

stants, 2 related to urinary elimination and 1 related to fecal
elimination (although fecal levels of 2,4-D were not measured)

available to 2,4=D only. after the relative concentrations of the 2

compounds favored 2,4-D. This pathway was hypothesized to be:glyeine
conjugation, The plasma half . life of 2,4-D was 39 hours initially and
17 hours when the route or1g1na11y saturated by:Dicamba was:available

liters;
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Young, J. F., and Haley, T. J. (no date) Simultaneous human. ®
pharmacokinetics of 2 A-dlchlorophenoxyacet1c acid and .
2-methoxy-3 6~d1chloroben201c acid. Fed Proc. 381679,

[Abgtract, only;l'
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Zack, J. A., and Sdsklnd K. R. (1980) The mortallty exper1ence 6f
workers exposed td tetrachlorod1ben20d10X1n in a trichloﬂbphenol
orocesgs accident, J, Occup. Med. =4, T

The mortality'experience.of 121 plant workers exposed to TCDD' in ‘a 1949
TCP process-accident was studied. Data wete obtained from plant -
safety, medical, and workmens compensation records. The develophlent of
chloracne was the criteria used to-gselect the study population.
Followup of the population verified 89 living and 32 dead. Death
certificates were obtained om deceased cohorts and with the uaderlying
cause of death coded using the 8th:revision of the ICDA. ' Adalyses were
performed by the modified life table' fiethod using the Monson program.

A standard mortality ratio (SMR) of 69 for all deaths was found with
32 observed deaths with 46.4]1 expedted. This was' the only
statistically significant difference found.

Zandvoort, R., Van Den Born; G. Wi, Braberi*JI M.} énd Smelt, J. H.
(1980) Leaching of the herbicide bromacil after” application on -
railroads in the Netherlands. Water Air Soil Pollut. 13:363-372.

The authors measured the movement of bromacil through railroad-bed
soils one year after appllcation. A commercial preparatlon of bromacil
(Hyvar X) was’ sprayed at 2.2 and &4.4° kg/ha yearly froth 1972 until 1976
or at'2.% kg/ha in- altetnate years. Soil core samples were’ collected
down to @& depth of'80 cm ‘and analyzed for bromac¢il by 'gas "
chromatography. The highest concentrations of bromacil weré found in
the top 40 cm of the soil column. . After & yearly sprayings of 2.2
kg/ha, residues  of bromacil in the 0-80 cm soil ¢olumms were'3.1, 1.7,
2.5, and 114" fod~1974" through 1977. ‘Similar-testlts were observéd at
the other-close levelsi " It appears that ' bromacil®does mnot” accumulate
in-the: soil‘RO'%ny great-extént. ' In- add1t1on, the' authors alsd studied
the leaching of bromacil through soil eolumns-‘under laboratory éon-
ditions.: 'Twe soll'colimnes were usedi: ohe made of Gntreated alr-dried
goil from.the railroad bed and the other made of untteated air<dried
soil of the: 20~90 cm layer of soil frém the:trailroad bed. Bromatil

(1.24 mg Hyvar X) mixed in sand was thén' added to the top of each

column which was then-wetted to field capacity.’ Elutioqs'bf-IO'cm of
water wetre applied for:2 days. Both the eluate and 5 cm séctions of
each of the columns was analyzed for bromacil.”’ A latge quantity of
bromacil was found in the leachate., -In the top” layer soil ¢olumh 347%
of the recovered ‘bromacil was found in the' leachate and in the deep
layer soil column 74%. Most of the bromacil remaining in the soil.
column wag found -in the application' layer or 'in'the 15-30 em’ depths.
From ‘these experxments the authors concluded that’ ‘bromacil“is Highly

- mobile in soil‘ard can possibly leach below 100 ¢m or even’ into
-groundwater. in”one year. They did ‘not verlfy these conc1u31ons
=exper1mentally L : :
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.organlsms. In. Chlorinated Phenoxy Acids and Their Dioxins, C. Ramel,

- caused increased mutations in log phase cells, but not in stationary

. performed. Criteria for a positive result was not pregented by the

_experiments.  Ten .revertant colonies and 10 his— colonies-were

Zelikov, A. ¥., and Danilov, L. N. (1974) Occupatlonal dermatoses
(acne), in workers engaged in productlon of 2,4,5~ trlchlorophenol Sov.
Med. 7:145-146. S .

A brlef case report of chloracne occupational exposure to 2,4,5-
trichlorophenol is given.. The patlent presented with c11n1ca1'3ymptoms
of chloracne 3 months after working in. the production of 2,4,5-
trichlorophencl, No .internal pathology was detected, and blood urine
analyses gave normal results. Based on the histological skin findings
and the history of contact with 2,4,5-trichlporophenol, the authors
diagnoged chloracne. The worker was removed from exposure to. the
chlorinated compound and received treatment. Sanitary and engineering
changes were in the plant to prevent other workers from being exposed.
No new cases were observed in the subsequent 1-1.5 years.

Zepp, R. G., Wolfe, N. L., Gordon, J. A.,, and Baughman, G. L. (1975)
Dynamics of 2,4-D esters. in surface waters. - Hydrolysis, photolysis and
vaporization. Envirom. Sci. and Technol. 9(13):1144-1150,

[Background materisl.]

Zetterberg,s}.: (1978) Geeetic'effects'of phenoxy'acids on micro=

ed. (Ecol. Bull, No. 27 Stockholm: . Swedish Natural Science Research
Council, 1978) pp. 193-20& - 3

The authors studled the mutagen1c1ty of 2 4-D and 2, 4 5wT in o haplo1d
strain of yeast, Saccharonyces cerevisgiae RADIS whlch is auxotrophic
and requires histidine for growth. Upon exposure to.'a mutagen:RAD1S
-reverts from histidine dependence to histidine ‘independence.  To test
the Senslt1v1ty of the yeast cells to 2,4-D, several growth stages of
yeast cells, pH levels and concentrations of 2,4-D were-used.  2,4-D

cells. Increased mutatipn frequencies were observed only- at concen-
tration of 0.2 mg/ml or higher and pH less than 4.5. TIn additiom, no
controls or numerical data reported,; and no.statistical analysis

authors. Under these conditions survival of the yeast cells was
extremely low, 1% or less. 1In order to prove that .the revértants
observed in these experiments were "true" revertants and not 2,4<D
resistant spontaneous revertants,.the authors performed réeconstruction

inoculated in growth medium and then treated with 2,4~D, Bath .types of
of célls had similar sensitivities to 2,4-D (0,1-0.25 mg/ml) proving
that .the increased mutation frequency was due to a mutagenic¢ effect.
The mutagenicity of 2,4,5-T was also dependent on pH. :At pH values
greater than 4.5, no mutagenic effects were observed. However, at pH
4.3 and cell survival less than 1%, mutation frequencies increased.

e o T A R




1169.

1110.

Zetterberg,.G., ‘Busk, L.y Elovson, R., Starec-Nordenhammar, T., and
Ryttman, ‘H: - (1977) The 1nffuence pf pH on the effects of 2, A-D
(2 4~d1chlorophenoxyacet1c ac1d Nz 'salt) on Saccharomyces cerev1s1ae

" and %almonella gzghlmurlum. Mutat Res. 42:3-18,

¥

The authors studled the genetic effacts induced by 2,4~D on’
Saccharcomyces: cepevigsiae ‘and Salmonella Typhimurium 1n vivo and in
vitroi Two strgins of $.' 'cerevisiae were employed: D&, a diploid

‘strain heteroallelic "at ‘the:dde 2 and *trp 3 loci requiring'adénine and

tryptophan fot growth and D5’ another  diploid strain requiring adenine
for growth.  Strain D4 detects mitotic gene couversion while D5 detects
mitotic Crossing over. In addition,’S. ‘typhimurium strains TA1530,
TA1535, TAL531; and TA1538, 'which’ detect ‘point mutations, were included
in the test battery., TAL530 and TA1535 revert from histidine requiring
to prototrophy by base pair substitutions, while TA1531 and TA1538
revert by frameshift mutations, 'In order to assess the genetic effects

‘of 2,4-D in v1vo, a host mediadted’ ‘assay in ‘mice was performed using

male CBA mice (309 ‘each) treated: ‘orally. with' 2 ,4=D, Ethyl methane
sulfonate wasg used as & positive control in all the in vitro experi-
ments, In 8. cerevisiae D4, 2,4-D (0.6 mg/ml} at pH 4.5 significantly
increased the frequency of mitotic gene conversion for the ade 2 locus
(p less than 0.05), but not at the trp 5 locus. A pH greater than 4.6
no increase “in mitotic ‘gene conversion was observed. From this the
authors speculated that. veast cells can only ‘take up the undissocdiated
form of 2,4-D which occurs at pH 4.5 or lower. 1In 8. cerevisiae strain
D5, at pH 4.3, 0.3 mg 2,4~D/ml increased the frequetncy of mitotic
recombination. However, in'S. typhimurum 2,4-D (0.5 mg/ml) did not
induce an increase in the number of revertants at either pH 4.3 or pH
6.8. No exogenous metabolic activation was included in the exper1ment.
In the host mediated assay, 6 mg 2,4-D was administered in a single
oral dose to each of 4~8 CBA mice that'ﬁéﬂ-beeﬁ'ihjected intraperi-
toneally with S. cerevisiae D4, TA1531 or TAl530. The dose of 2,4-D
was close to the maximum tolerated dose according to the authors.

After 3 hours exposure, the indicator organisms were recovered from the
peritoneal cavity and plated on minimal medium, WNo increase in mitotic
gene convertants of histidine independent revertants were observed.
This, however, cannot. be taken as a conclusive result. The -compound
may.not have reached the indicator cells or the near neutral pH con-
ditions in the peritoneal cavity prevented 2,4-D from being taken up by
the cells, Furthermore, no positive control was included in the
axperimental design to ensure that the test systems were working
properly. .- :

Azielinski,‘w; L.; Jr., and ‘Fishbein, L. - (1967) Gas chromatographic

measurements of disppearance rates of 2,4-D and 2,4,5-T 861ds and 2,4-D
esterg in mice. J., Agr. Fd. Chem. 15: 8&1 844,

The rates of elimination of 2,4~D, 2,4~D butyl ester, 2,4-D isooctyl
ester and 2,4,5~T were studied 'in the mouse, Female C57BL/6 mice were
administered 100 mg/kg of 2,4-D acid or ester or 2,4,5-T in
dimethylsulfoxide ‘and were killed (6 mice per group) from 0 to 24 hours
later. The amount’' of herbicide in the whole body was determined by
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1114,

'[Ré&ieW'article.] - o

. hemotology was evaluated in the vat, mouse, and guinea pig. Daily oral

30 days. Blood was collected between 3 and 31 days .from the start of

analyzxng an aliquot of a whole-body homogenate by gas chromatography. .
Some mice were pretreated with 5 da;ly doses- (100 mg/kg each) of

. herbicide prior to the test: dose on the s1xth day.”‘Herb1c1de,1evels '
" were expressed as a percentage of the last administened dose (100 mg/kg

in each case). The percentage of the dose recovered at time 0 was 111%
for the 2,4,5-T pretreated-group and, ranged from 77.17% to 81.8% for all
other groups. The .rates of disappearance werehighesat for the 2,4-D
esters, and lowest. for 2,4,5-T. . The rates for, 2,4~D estars were faster
after pretreatment and for g,4,5-T were slower. after treatment. The
half times were not calculated from the. same interval.for. each
compound. . The values c¢alculated for 2,4-D butyl egter were 1.1 hours
(0.9 after pretreatment) 0-2 hours afiter treatment; for 2,4-D isooctyl

. ester were 3.5 hours (3.2 after pretreatment) O-~4 hours after treat—
ment; for 2,4-D was 4,1 hours between 0-L16 hours;. for 2,4, 5-T was 14.1
hours (31.8 after pretreatment) for 0-24 hours.; Ne 2 4wd1chlorophenol

metabolite was detected after administration of .any of the 2,4-D.

_compounds. The authors concluded .that,2,4-D was excreted at: a slower

rate than the 2,4~D esters but much more rapidlythan.2,4,5-T and

. pretreatment (w1th the same herb1C1de) enhanced 2,4-D. bucyl ester

clearance only. .. ... . _ S ca

i

.Zlmmerman, F.}K. (1971) Inductlon of mltotlc gene conver31on by
- mutagens. Mutat, Res. ll 327-337 O RIS It -

Cs

_Z;ngeser, M. R. . (1979), Anomalqus development of.the soft palate in

rhesus mgcaques (Macaca mulatta) prenatally. exposed to 3,4,7,8~
-tetrachlorod1benzo-p dioxin, (sic). Teratologx 19(2) :54A-55A.

{Abstract, only | N A
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ziﬁke,ff;.J. (1974) Tﬁeﬁefféots-of heﬁbléiﬂea‘dn_Souﬁﬁiviotnam;! Part
B. Working papers: . Effect of herbicides in soils of South Vietnam.
National Academy of Sciences-National Research. counc11 AD-779 024,
39 pp. . ‘ R R .

[Not available.]

'zinkl, J. 6., Vos, J. G., Moore, J. A.,:and Gupta, B. N. (1973).
Hematologic and clinical chemistry effects of 2,3,7,8<-tetrachloro-
dibenzo-p-dioxin in laboratory animals, FEnviron. Health Perspec.
5:111-118, o : : : .

1

The effect of TCDD on.serum.ehzymevlevéls,]biOchemistries, and
doses of 0.1 -10 ug/kg of TCDD, were administered to :female CD. rats for

the feedlng regimen, A single oral dose of 1-50. ug/kg TCDD was
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administered to CD-1 mice and bloeod was drawn 1-5 weeks later. Oral
weekly doses of 0,008-1.0 ug/kg TCDD were administered to female
Hartley guinea pigs for 8 weeks, At 8 weeks or when the animals in the
highest dosage group became moribund, blood was collected. Half of
each treatment group was also administered tetanus toxeid and the other
half, mycobacterium tuberculosis, Blood was analyzed for hematologic
parameters, blood chemistries, and serum enzymes. Serum bilirubin,

-cholestermly.glutamic pyruvate-t:ansaminase,‘and glutamic-oxaloacetic

transaminase activities were elevated im rats that received the highest

" dosage, after 7-31 days and lactic dehydrogenase was elevated after 24

days. Alkaline phosphatase levels were normal in all groups of rats.
Blood glucose concentrations were depressed between days 10-24. - Serum

.protein levels fluctuated. The only significant dose-~related responses

were decreased blood glucose levels on days 10-24 and cholesterol
elevations on days 17 and 24. . Hemoconcentration was observéd in the
high dosage group on days 17 and 24 and- thfombocytopenla occurred in
all treatment groups. In guinea p1gs and: in-mice, dose-related
decreases in leukocyte and lymphocyte counts were obseérved 1 week after
treatment. Mouse blood chemistries were not analyzed, The authors
suggested that hemoconcentration (which occurred just prior to death)
resulted from shock and dehydration; other blood parameters reflected
liver damage. The authors councluded that the main toxic effect of TCDD
in the rat was hepatdcellular”necfosia and was accompanied by an
important platelet effect, In mice and guinea pigs, TCDD was immuno~
suppressive, as evidenced by 1ymphopen1a in ithese animals after
treatment.

‘Zitko, V.. (1972) :Absence of chldfinétéd dibenzddioxiﬁs and dibenzo- -

furans from aquatic anlmals. ‘Bull. Environ. Coutam, Toxicel.
7(2/3):105-110, o -

The authors reported on the absence of TCDD residues in tissues from
aquatic animals. Muscle and liver of white shark, -eggs of double-
crested cormorants and herring gulls, muscle of eel and chain pickerel
and ‘commercial samples of herring oil and groundfish-herring fishmeal
were analygzed for TCDD by gas chromatography (detection limit 0.04
ug/g): 'The authors did not specify whether any of the animals had been
axposed to herbicides.

Zitko, V., Hutzinger, 0., and Choi, P. M. K. (1972) Contamination of
the Bay of Fundy-Gulf of Maine area with polychlorinated blphenyls,
polychlorinated terphenyls, chlorinated dibenzodioxins, and

‘dlbenzofurans. Environ. Health Perspec. 1:47=50.

The authors analyzed an unspec1f1ed number of ‘fish and bird: samples
from the Bay of Fundy for the presence of TCDD. Muscle and liver of
white shark, eggs of cormorants and gulls, commercial herring oil, and
groundfish herring fishmeal were analyzed by gas chromotography
(detection limit 0.04 ug/g wet weight). No TCDD was found in any of
the samples.
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