/5/(/()#0'-;/\}7

BIBRA INFORMATION BULLETIN

APRIL 1975, VOLUME 14. no.3

INDEX or ARTICLES AND ABSTRACTS

ARTICLES OF GENERAL INTEREST

Living with polychlorinated biphenyls 123
p-Aninopropionitrile and the fostus 129

TOXICOLOGY: ABSTRACTS AND COMMENTS

FLAYVOURINGS, SOLVENTS AND SWEETENERS

Alooho) imperiils tne Renws 140

More about propylene glycol in animal experimentation 141
ANTIOXIDANTS

The fate of thiodipropionetes 4

AGRICULTURAL CHEMICALS

Getting rid of aldrin 142
Ethylene thiourea in the cooking pot 143
Mirex in ths environment 143
P4114ing in on pentachlorophenol 144
Yore toxio effects of tetrachlorodidenso-p-dioxin 145

FEED ADDITIVES

Photosensitization to quindoxin 146

MONS 084146



Bage no.

THE CI!iMICAL ENVIRONMENT

More dats on children exposed to lead 146

Telluriua on the brain 147

Chlorinated hydrocarbons and the liver 47

Carcinogenesis by 3,3 '-dichloro~4,4 ‘-diaminodiphenyl ether 148

Hexane and the liver aicroscmes : 149
NATURAL PRODUCTS

The P xicity of 149

Pepper and the ducdenua 150

Tannio acid in the enems 151
COSMETICS, TOWLETRIES AND HOUSEHOLD PRODUCTS

Lauryl sulphates and the akin 152

MONS

084147




ABSOCLIATION

3., LA.C.P., F.I.Biol.

e

L1.0., P.1.Mol.

3
vy DeCoP., M.R.C.Path.

A.LAsd,

BRA"

sl R T

Lma ek

BIBRA INFORMATION BULLETIN

CONTENTS

EDITORIAL

ARTICLES OF GENERAL INTEREST

Living with polychlorinated biphenyls
f-Aminopropionitrile and the foetus

REVIEWS OF RECENT PUBLICATIONS

Pifty Residue Reviews

Contact dermatitis in brief

Eighth edition of "Dehove" published
A hysienic b to ¥y

Detergent poiiuunn declines
Keeping Britain healthy

Books Received for Review

LEGISLATION

United Statem:
Code of Pederal Regulaticns
United Xingdom:
enamel-ware

Aati

Vest 1 R

Cocmunioetion 111

TOXICOLOGY: ABSTRACTS AND COMMENTS

Pavourings, Solvents and Sweetensrs
Antioxidants

Agricultural Chemicals

Peed Additives

The Chemical Environment

Natural Products

Coametica, Toiletries and Housshold Products

PO T

Amendments to Title 21, Chaptexr I of the
Standerds for metal release from vitreous

for polymeric materiale:

won>

Page no.

”

123
12

M
m
132
3

135
136

13

13

qpt*?




NEWS IN BRIEF

NEWS OF BIBRA

on yive
Chiness

PREVIEW OF "FOOD AND COSMETICS TOXICOLOGY"
RESEARCH SECTION
In_vive chromosome-damaging effect of cyclobexylamine in

the Chinese hanster
Lack of effect of blood ssapli

Page no.

133

damsge by
tere
Fallure to induce tumours in guinesa-pigs after conocurrent
administration of nitrite and diethylaaine
Study of the possibility of s combined effect of a
Mcu -uncvn and rediation-sterilized diet in

lsaine in

diet

Surrey, SM5 4D8

Some subacute effects of lindane on the hepatic microesomal
ensyses of the rat

H“\: distribution, excretion anl biological effacts of
[¥4c)tetrachlorodibenso-p-dioxin in rats

Voodmanetexne Road, Carshalton,

01-643 4411

y and tion tests in the mouse 167
Doatnant uem matations in male mice fed y-irradisted

Issue no.3
April 1975

MONS 084149



oy

- the
L ide
unng

. e,

. e
~t 1r

R
C e,

. pran e miea A

R

n———

- 123 -
E. P. Wheeler

ARTICLES OF GENERAL INTEREST

LIVIRG WITH POLYCHLORINATED HIFHENYLS

The widespread ocourrence of polychlorinated b 18 (PCBs) th
ths environment, their relatively high toxicity and their exceptional resist-
anoe to biodegrodation have all served to draw attention to tbheee unwelcome
companjons &nd to dictate a careful watch on their progyess in natural
ecosystema. We have already taken a broad view of the challenge posed by
PCBs and have noted that ths prompt action of tho Monsanto group, the sole
wanufacturer in the USA and UK, in resiricting the use of PCBs to closed
systems such as traneformers and capacitors, has alleviated the natural
anxiety of toxicologists and ecologists (BIBRA Bull. 1972, 11, 323). About
thio tine, Meugh (Science, N.Y. 1972, 17U, 388) summarized reports of the
distridbution of PCBas in the biosph They had d in the tissuss of
polar bears snd oeals in Canada, in 54- % of 2169 samples of human adipoes
tissue collactod throughout the USA, in nearly 20%¥ of scwe 3500 smples of
fish, milk, eggs and cheeso investigated by the FDA, and (at levels as high
as 32 ppa) in tho bottom sediments of lakes, vhich were, in some oases, far
from 1ikely industrial sources.

Concentrations of about 1 ppm sesm to be generally acospted as offering
no toxic hazard to man, and indeed thc FDA has adopted interim tolerance
limite for foods ranging from 0°2 ppm in infant foods to 5 ppm in the edible
parts of fish (Federal Regimter 1974, 29, 42747), Thaws {p, havevaw, no
guarantee thet other animal species can withstand similar concentrations of
PCBs without harm. Mink farmers have had rwason to deplore the high
sueceptibility of their animale to the levels of PCBe found in some types of
fish from the Great Lakes, while some PCBe (32-54% chlorine) sdversely affsct
hatchability in chicks. Many planktonic organisms, which play an essential
role in the food chains of both fresh- and salt-water fish, may be suscept-
idlo to low concentraticns of P"Bs and may serve to concentrate them in the
food chain (Mauch, loc.cit.).

Qogurrence of PCRa

Finklea ¢t _al. (Am. J. publ. Rlth 1972, 62, 645) hes remarked that PCBs
of industria) importance are complicatod mixturcs of many of the 210
theoretically poanidble halogenated biphenyls plua possible contsminants.
They have been used in synthetic rubders, paints, plastics, insulating
materiale, caulking materiale, flwmo retardants, cutting oils, synergiste
for pesticidco, udhceives, eculants, printing inks, duplicating pepers and
hoat-transfer medio, uses for which theoir high boiling point, low water-
solubility, aincibility with organic colventin, high dielectric constant,
thermnl otability snd high resistance to chemical and disclegical degradation
render them particularly suitiable. Many of these properties, however, aloo
onsure theix place nmongz the soriouo und poraintent environmental pollutants. '
Theran) destruction, for exampla. cccuro cnly above about 950°C, which means '
that waste olln burnt at ordinary furnace temperatures, and oolid wvastes

coutadning PCRe, form a reudy source of atmospherio oontamination (Jcnnn.
Asbio 1972, 1, 173).

Muugh (Seicnee. N.Y, 1973, 100, 570) has reported that PCBe can be
produced by irradlalion of DDP vapour with ultraviolet light of wavelengths
prooent in sunlight in the lowor utmocphere (290-310 nm). This throws new
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14ght on the prodlem of contamination with other organochlorine compounds,
a situation which for 8o long led to tha overlooking of POBs in analyses of
a wide variety of samples from the envirorment. It may also help to explain
the disorepancy bestween, on the one hand, the degree of ascumulation of DDP
and DDE to be expected in the biosphere from the known use levelws of DDT and
its assuned resistance to stmospheric degradation and, on the other, the
amounts that can actually be for by < ds of monitoring
and oaloulation. DDE is an ate in the pb ion of DDT to
PCBa. Tortunately, photodegradation may be expeoted to incresse environ-
mental levels of PCHe only in respect of the less chlorinated homologues,
which are probably leas troubdblesoms in bioclogioal sy and less pexsi
Bswvage treatment is a further source of FCBs, significant quantities of whioh
were found in the effluent from a plant which took in waste from a textile
mill using biphenyl as a dys carrier (Gaffney, ibid 1974, 183, 367). This
waste was treated with chlorine, and & on of filtexr P vas
found to contain 18 ppm PCBas, which interfered vith normal sevage-trestment
processes.

PCPe_in human tissuss and milk

In & study of human perirenal fatty tissue odtained from 32 post-mortes
samples taken in the Vienna district, Pesendorfer ¢t al. (Wien. klin. Wechr.
1973, 85 218) found a mean concentration of 35 ppm PCBe, renging from 0-3
ppm in & woman sged 81 to 8:5 ppm in & male aged 76. Associated with the
PCBs was & mean fatty tissus content of 5:8 ppm total DD and DIR. In view
of tha fact that, vhen body fat 1w » stored hlorine deriv-
atives aae liberated into the circulation, an invectigatice bty Essselderg &
Bcherr (Pull. eny. contas. & Toxiool. (U.8.) 1974, 11, 202) is relevant.
Nine patients suffering from severs vasting diseass were studled and compared
with app 1y normal subject DIE 14 in the blood were much higher
4n thess patients than in the controls, the mean levels for the two groups
being 21 and 3 ppd (b 107), respectively. The cacheotic patients also
showed a mean blood ooncentration of 47 ppb PCBs, vhich were not detectabdle
in the controls. The suthors dismiss the DIB residuss in the cachectic
patients as being lese than those found among 1y healthy work in
& DT plant, but they suggest that the levels of oiroulating PCHe may have
deen high enough to be haraful, although the patients’ multiple symptoms
would probably have masked any such affects.

In contrast to the figure reported from Viemna, a survey of humen fatty-
tiesue samples analysed in Japan (Curley ot al. Nature, Lond. 1973, 242, 338)
showed that while all the tissues analysed were positive for PCBs, the level
in 80X of the ssmplee was less than 1 ppm and the overall range was 0+3-1-48
ppu. The tissus levels of PCBs in ordinary persous in Japan and in others
suffering from 'Yusho' dissase, attributed to the consumption of rice oil
oontaninated vith PCBs, have been compared dy Masuda et al. (Bull. emv.
contem. & Toxicol. (U.5.) 1974, 11, 213). Tho average oonoentration of FC3s
in the fatty tissue of the Yusho patients vas 2+5 ppm (€+3 prm in isolated
fat) oompared with 0¢9 ppe (2:6 ppm in fat) in the controls. The livers of
Yusho patients contained 0°1 ppm PCBe (65 ppm in fat). The gas-chromato-
graphic (GLC) patterns of the tissue samples and of the PCBs present in the
rioe oil suggest that while the ovorall PCB levels decreased substantially
during the year following the accident, this largely reflectsd a decrease in
the PCBs of lower chlorine content; retention of the hexa- and heptashloro=
biphenyls was more prolonged, apparently for as much as 4 years or more.

“he long retention of PCBs in bdody fat raiees the quastion of how much
may be excreted into bresst milk and pessed on to the infant. Masuda st al-
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(log.0it.) reported an average of 0-014 ppt and s maximm of 0-02 ppa PCBe
in milk from 12 normal Japuncoc women; wmilk samples from another group of
19 normul women showed un average level of 0-03 ppm and 1 range of 001~
0+06 ppa. The cample available from the one appropriate Yusho patient alsc
contained 0-06 ppa PCBs and gave a GIC pattern eimilar to residusa from the
liver and adipooc tisouen of the patientn. Siyali (Med. J. Aust. 1973, 2.
815) detected DDT and other common peaticide residues in the milk of 45
women in a metropolitan arca of New South Wales but 4id not find any PCBe,
and suggested, therefore, that the human food chain in that region vas
possibly not contaminated by PCBs. Savage ct_al. (Bull. env. contes. &
Toxicol. (U.8.) 1973, Qs 222) reported low concentrations of PCBs in milk
from some of a group of 39 womun in rural Colorado. Only eight of the

sasp] contained PCBs, 8ix at a level of 0:04 ppm, one at 0°05 ppm and one,
from a 25-year-old woman who had spent her entire life in Colorado, at 0-1
ppe-

Routes of entry into the food chain

Seas and lakes are known to contain low concentrations of PCBa. In a
study of North Atlontic waters, Barny et al. (Buhnn. H.Y. 1973, 180, 643)
found that open surface vater a ma: tion of 35 I.h'n.
wvhile water from 200 m down contained 10 ns/utn. The eurface waters of the
Bargaseo Soa shoved slightly lower conocentrations (27 ng/litre) tut there vas
no observed relationship bet PCB on and the imity of land
mosses, and it seemo that the atmosphere must be the predominant mode of
transport of those contaminants. The eame group of workers recently published
some encouraging data derived {rom :mbn-qunnt studies of North Atlantic
surface waters {joem, nature, Lond. i374» 232+ 387). Tuesw xesultc indisctcd
that by the end of 1973 tho levels of PCBs .Ln theses vaters were scas 40 times
lower than those found in 1972. In the Sargasso Sea, a rapid deoline in con~
contration to 1 ng/litre in April 1973 had levelled off st 0-8 ng/litre dy .
the end of the year. Theee reductions in surface-water coneontr‘tim
rougihly ocoinoided with a tenfold d in PCB ocontami of the
atmosphere over the North-west Atlantic du.ru-g 1973 (Harvey & Steinhauer,
Atmos. Boviron. 1974, 8, 717) and a fivefold docrease in ibe PCH wuniont of
mixed plankion from this area betwsen 1972 and September 1973 (Harvey ot .
J. mar. Res. 1974, 32, 103).

Vare & Addison (Nature, Lond. 1973, 246, 519) have described how the
concentration of PCBs in plankton from the Culf of St. Lawreace varies vith
the sean size of the plankton species and the time of year. PCB con~
cantrations were inversely proportional to particle size, even with a J4~
fold difforonce in residuo levels betwcen composite plankton samples, and
the acquisition of organochlorine contaminants {rom the environment therefore
appears to bear a direot rolationship to the surface area of the partioles.
Plankton particles in the 73-202 um group contained what was thought to be
the highost PCB concentration ever rvported for natural plankton, nasely 31
PR (wt woight) 4n June. Ovorall PCB concentrations in the plankton varied
greatly, from 93110‘“ ;:/l:' at the beginning of June to 2x 10~ g/l at the
boginning of August, showing an irregular incremental pattern indicating that
PCBo entorcd the plankton in discrete pulces, largely {rom the air and rain-
vater. Thio cxplanaiion was supportcd by the observed correlation bdstwoen
PCD contamination and tho cumulative rainfall during the 10-20 days preceding
tho nampling. During periodn of lisht precipitation the ¢ fearance of PCHs by
soall-plinkton biomanses would account for the low PCB residus: aftorvarde.
Wnre & Addimron (loc.cit.) were careful to climinate tho interfering effoct of
PCBo in the :ntifouling paint on the hulls of their campling vessels by
oheoking thy water of the wuke. Jennen et al. (ibid 1972, 240, 358) had
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proviously reported that in sampling plankton in Stockholm harbour they
' found that vamples from the wake could be heavily couataninated with PCBe
and othor lipophilic organochlorine compounds derived from the bottom puint.

It seems likely that inohore water may regularly be contsminated with PCBs
1 . from shipping in this way, and that plankton may theredby aocquire high con-
o centrations of FCEs.

The effect of PCBs on plankton communities was described by Moors &

4 BEarries (3bid 1972, 24Q, 356). who studied the effects on photosynthesis of
: different concentrations of PCBe added to hetercgensous plankton ssaples
taken from the Gulf of Moxico. Radiocarbon uptake by the sazples was more
« depressed by the PCB mirtures, Aroclor 1242 and 1254, than by equivalent
amounts of p,p’~DDT or pure 2,4 ~dichlorobiphenyl. Inhidition indicating
toxicity was evident with 1-2 ppb in the cume of the Aroclors, vhersas IDT
and 2,4 °-dichlorobiphonyl caused comparable inhibition at 5 and T ppb
xespectivoly. These effects on total plankton comsunities were more marked
than those previously observed with 1golated laboratory cultures of selected
species.

-l

Fron plankton, PCBs enter fish and seabirds. As regards sarine ssmmals,
Basobenbrecker (Can. J. cowp. Med. 1973, 37, 203) has romarked that it is net
known whether whales ingest PCBs in their planktonic diet or absord them
, directly from the water; VLut widespread oil pollution of the North Atlantic

BAY produce an enriched surface siratum from which lipid-soludle contamin-
snts, including FCB#, might be absorbed. JPlubber tissue from 12 North
American fin-back vhales, colleoted in 1970 and 1971, showed a maximum of
0°185 ppm PCBs, compared with levels of DDT metabalitem of wn tn 2+8K7 yrwm.

A laxge proportion of the pudblished observations sssm to bave been made
on freshwater fish in the lakes of North America. Bache et al. (Boianos,
; R.Y. 1972, 177+ 1191) have reported that trout from Cayugs Lake in New York
B State showed an overall rise in PCB levels with age and maturity, the cone
centrations found ranging from 0°5 pro in Juvenile fish to 12-30 pp= in
afults (8-12 yearn 01d). The presence of PCBs containing 54§ cklorice was
verified in a 12-year-old trout containing 26-2 ppa PCBs, the mass specira
of which were essentially identical with those of the isomers of Arooler
1254. 2itko (Bull. env. contam. & Toxicol. (U.8.) 1974, 12, 406) has
damonstrated the uptake of Aroclor 1254 under experimental conditions in
Juvenile Atlantic ealmon maintained in ssrated fresh water containing, in
a ooncentration of 1 g/litre, a on of silica contsainated with 0=
Aroclor 1254. In fish killed after 24, 48 and 144 bours, wvhole~fish
analyses indicated PCB concentrations of 19:9, 28-3 and 134-0 pg/g wet "
weight, reopeotively. TUnder comparable conditions, the uptake of chiorinstes

fins was much lower, concentrations equivalent to 0-2-0-75 ug/e
exprossed as chlorine) beins obtained after 48 or 144 hours. The GILC
patiorn of the adoorbed PCD componcnts compared with that of an Aroclor
1254 standard indicated a relatively high uptake of components with mhorter
retention times, particularly after the shortest cxposure time. This pre-
fereniial absorption was not oboerved, however, when food contaminated wdth
Aroclor 1254 waa fed to juvenile Atlantic salmon for 33-181 days, although
again there wae a murked discrepancy botween uptake of the PCB and ihat of
sinilnrly administered chlorinated paraffins. Whon Aroclior 1254 was fed =t
a diotury lovel of 10 ppm, the PCU levels in the fish reached equilibriim,
at 3:0-3-9 ue/; wot w ' sht, within 33 days, bul with a dietavy level of 10D
ppa residues of 13:9, ¢4-0 and 30-0 ug/g vere found after 33, 109 wnd 1081
days, respectively.

In a study of FCBe in the Lako Poinsett and Dry Lake waters in South
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those in bottom cediments. Thero is thus a concentration gradient rising
into the food chain, Greichus gt ul. (loc.cit.) found, moreover, that adult
cororants foeding on the fish in thase two lakes contained concentrations
of organochlorine cospounds that wore 250 times higher than those in the
£ish, vhile levels in tho local pelicans were 260 iimes higher. FPCBs in
these two bird species were, respectively, 60 and 30 times higher than in
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Dakota, Greichus ot ). (Bull. eav. contms. & Toxicol. (U.S.) 1973, g, 321)
', found that ths concentration of organochlorine insecticideo in bottom
e sedipents was about seven times higher than that in the wvater, while fish in
) the two lakes contained concentrations of PCBs some 12 times higher than
1
I

. : the fish they fed on, and PCBs werc detectsd in the cormorants' eggs. In
. . Both types of bird, the highest PCB concentrations were in the body fat

‘ (22:4 and 31°4 ppm wet weight on sverage in cormorants and pelicans,

b respactively) end paralleled ths body-fat ons of total

chlorine compounds. Bogan & Bourne (Natuve, Lond. 1972, 240, 358) reported
Telatively low concentrations (0-1-1-0 ppm) of organochlorine residuss im
suks and shoarwators froa the North Atlantic and higher levels (1-10 ppm)
in more pelagic birds, wuch as kittiwakes, Mnm and storo-petrels. The

. highost tions, a 10 ppa, d in large nn- and ekuas
-ch feeding around trawlors in winter and seabird-breeding stations in swemesz.
st i However, tho finding that a fulmar caxrying 42 ppm PCBs in its body fat bad
- only 1-3 ppas in its stomach oil, which 1s fed to the chick, suggested only
R a low transfer from one generation to the next in food. Arctic glaucous
(g gulls had, on average, 24 ppa PCBs in the liver, while one had 535 ppm in
its body fat. One gull, observed to convulse, had a liver-PCB concentration
) of 311 ppm. The prescnce of PCBs in the Arctio, over 250 ailes north of &
.- sajor land ness, is somowhat disturbing.
- wle
BCBe in humen foodstuffs
~
- Ramsey (Q. Bull. Ass. Fd Drug Off. U.5. 1975, 37, 43) has publisbed ez
analysis of FDA . during ys of food int for human con-
™ susption. No PCBs were found in fresh fruit and vegetables, and the most
. frequontly contaainated food was fish, particularly freshvater fish. This

was porhaps to be expected in view of the incorporation of PCBs into aquatic
food chains noted above. Samples of shredded-wheat biscuits contained small
. concentrations of I'CBs decived “rom psporboard dividexs used in packaging.
. These dividers had been manufactured {rom recycled paper, which hed included
LY carbonless oopy paper. In a survey started in 1971, about 19% of all the
- foods sampled contuined PCBs. The overall average content of PCBs in

packagod food was 0+1 ppm, and in some cases PCBs were found in the

-ted peckaging materials but were not vannt Ln the food u-u. Hearly 1“ ﬂ!’
the total samples of food PCB and were

4in yvecycled materials, while tained in virgin
material accounted for only 3-4% of the totu sexples.

Also in 1971, Shahied et al. (Bull. env. contam. & Toxicol. (U.8.) 1973,
10, 80) analysed 59 sanples of paper pulp, newsprint, recycled paper and
liner board and found I'CB Juvels of more than 10 ppm in 1%, 6-10 ppa in &%
and 1-5 ppm in 2% of the samplecs. liowever, 58% of the total contained lcse
[} . than 0°5 ppm. The prosence of PCBp in virgin newsprint and bond paper
showod that rocycling was not the only source and suggested that the wanu-
T foacturing process might aleo be involved in PCB contamination. Earxly in

1972, Villencuvo gg nl. (J. Ass. off. analyt, Ghem. 1973, 56, 999) studied

the PCH tent of S5LY K 1al les fros 120 manufacturers in
Canada, finding lcoo than 1 ppo in 8-17%, 1-10 ppe in 14+9% and wore than 10
pra in 3-4%. Of 77 foodo tceted, only two contained more than 1 ppm PCBe.
; 0f 73 foods testod for polychlorinated terphenyls (PCTs) in ihe same study,

P
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none contained mcre than 0:05 ppe. Levels of PCT residues in 445
ssmples wers roporicd to be less than 1 ppm in 849, 1-70 ppm 1n 11-4% and
more than 10 ppm in 4-1%.

That packaging may bde carried out in such & way as to prevent any
significant tranofer of PCBs into the food is evident rom a study by
Stanovick ¢t a}. (Bull. env. contam. & Toxicel. (U.S.) 1973, 10, $01),
investigated ed the migration of Aroclor 1242 from
thie PCD &t & lavel of 15 or 150 ppa. Food samplas vere lhnc st room
tesperature in jars lined with the paperboard for 2-50 dayo and wers then
ssvayed for FCBs. Barrier materiale interpossd betwewn the paperboard lingr
and the food significantly reduced migration of the ¥CBs, the extent of the
redustion being in inverse proportion to the g bility of the barri
substance. Polyvinylidine chloride-coated paper prevented PCB aigration for
the full 90 days. Waxed glaswine paper wvas the next most effective barrier,
dut polyethylenes film was velatively ineffective over long periods of
storage.

In his review of FIA food eurveyw, Ramsey (}oo.cit.) strwssed thst, dy
1973, PCB oonteinstion of both food and packsging materials had shown some
reduction compared with the findinges of the 1971 studies, and it seems that
this trend is oontimuing. In addition ¢o possidle contamination from

s however, PCBs msy alsc be introduced into the Iman diet in meat,
milk and egge derived froa farn stock fsd contaminated feedstuffe, ead (n
this situation the of in food
ohains may again operate.

Tosks ot al. (J. agric. Fa Chem. 1974, gg. 900) found that 4a chisks
Lol from » dayn of sgc on a dlel containing 10 pps sxcclor 1254, the PCI
residuss in dissected lat and muscle, Tespectively, vere 110°6 and 1090 ppm
after 8 vesks ad 495 and 102°8 pps after 32 weeks. Depletion rates of
administered Arcclor indicated a diological half-life of 2°93 weeks. Pat
and puscle levels of reniduss in chicks fed 10 ppe in the diet for 52 dsys
froa the onset of egg production were 33-4 and 70°1 ppm, reepectively. PCB
vesiduss in vgps from chicks fed this diet from 3 days of agp Tewwd & m
of 975 ppe about 4 weeks arter the onset of exg and
decreased. When PCB treatmsnt vas delayed untu the onset of ogg-laying.
the pattern vas similar but the highest residue level vas only 2°54 ppa.
PCB concentrations in day-old chicks closely paralleled the sencentrations
in the egge. Cooking has been shown to effect s significant reduction in
{be FCB xesidues in the edible tissues of PCB-treated chicks (Zabik, Poult.
Boi. 1974, 53, 1785).

Contanination of animal feeds may result from exposure PrO=-
duction, processing or storage, a fev severs cases involving chicken feed
having been dus to the lesking of PCBs froa a hsat exchanger (Zabik,
Jdoc.oit.). Tho use of spent transformer-oil in herbicide sprays snd of
plastics containing PCHe in silos and pouliry-feed wrappers way alsc be a
source of contsmination. Savage gt w). (Bull. env. contam. & Toxicol.
(v.8.) 1973, 10, 97) took milage samples from 21 pit milos snd ten upright
silos (.l.n which rcn sealants are sometimes used) on Coloradc ranches.

PCB o ination involved both pit and upright silos but wes
limited to nuplon {rom #ilos on only two ranches and in nc oase excesded
©0:08 ppm. One of those two ranches was concerned with dairy operstions, dut
no FCDs werv dotootod in milk from the silage~{ad csttle.

It seems thercfore that the problem of PCB contaaination zay be lses
wovexe than it seemad a fov years ago. Nsverthaless, a close ‘atch must
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olearly be kept on the situation.
(2. cooper)

$-~AMINOPROPIONITRILE AND THE FORTUS

Rats and mice treated with (-amincpropionitrile (BAPN), the toxio
principle of Lathyrus odoratus. have produced offmpring with both horisontal
and vertioal forms cf cleft palate but showing no retardation in growth
(BIBRA Bull. 1972, 11, 1ii). Purther studies have been undertaken to
determine the distrIbution of BAPN and its main metabolites in maternal and
foetal timsues.

Hatabolise and distribution

A study of the 180 and terat 101ty of BAPN in rate has been
published by \ulkrﬁ_u. (Toratology 1972, 5, At). Females weighing 230-260
& were given an oral dose of 108-270 mg BAPN (as BAPN fumarste) on day 14,
15 or 16 of gestation, and were killed for exsmination on day 20, just prior
to parturition. Others were given 500 mg of the major BAFN setabolite,
cyanoacetio acid (CAA), or else 75 mg R-alanine. 75 mg cyancethanol or 250
ng fusaric acid (as the sodium salt), again on day 14, 15 or 16. Jmbryos
and pl and 1 » serum and urine contained doth BAPY and
CAA after BAPN administration. Peak concentrations of BAPN were reached in
sexum and tissuos at 6 hours, but they deolined after 9 hours and became
negligible after 24 houre. In these rate, tissus and serum concentrations
of CAA, unlike those of BAFN, showed a gradual increase and rensined high
at 24 hours, dy vhich time ovar 608 of a dnas nf 270 mg RAPN had been
exoreted unchanged in the urine and about ’% had been excreted av CAA.

The incidence of cleft palate in the embryos correlated with the dose
of BAPN given and with the observed concentrations of BAPN in maternal and
eabryonic tissue, indicating that BAPN itself was the teratogen. This vas
supported by the finding that despite the of high trations
of CAA in maternal and embryonic tissues, dircct administration of CAA failed
to produce cleft palate. No abnormalities followed dosing with -alanine or
cyanoethanol, two probable metabolites of BAPN, or vith sodium fumarate.
Although similar tissue concentrations of BAPN were produced by doses given
on any of the 3 days, a positive correlation of cleft-palate incidence with
dosage and tiseue levels appeared only with the dose given on day 15, when
embryonio concentrations of 106, 42 and 16 ug BAPN/g tissus were associsted
with a cleft-palsta incidence of 9B, 28 and OX respectively.

Vaddell gt al. ({b4d 1974, 3, 211) injected BAPN labolled with '4C iv
into mice on day 12'S or 155 of gestation. After 20 minutes, whole-body
autoradiography showed the highest radioactivity to be in the salivary gland
and in the urino presont in the bladder. Some activity was alsc demonstrated
in the pyloric but not the csrdiac stomach. The radiosctivity in loetal
tissuee wam in prneral loso than that in the maternal tissues, and vwas most
intense Lhroughout the central nervous system. After 1 hour, the fostal
radionotivitly oxcocded thut in maternal tissuee, with higheet concentrations
in the centrul nervous tiscue, eye, yolk sac and the tissuos lining the oral
cavity. After 3 and 9 hours, maternal concentrations of radicactivity were
high in tho oye, liver, kidney, salivury gland, intestinal wall, inner ear,
oorta and vortebral 11g nta. When labelled BAPN wag injeoted ec in oon-
Junotion with u large excoss of uniabelled compound, intense radiosctivity
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