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The Peruvian fiah menl that was accidently contaminated with Poly-
chiorinated Biphenyla (PCH's) at Wiiminglon, North Carollna, and moved :
into the feed trade this past year cost the poultry industry millions of i
dollars In iciluced prices nnd condemned mopt and egas, Before this inel- '
dent, PCR's were almost completely unknown to feed manufaclurers and . .
poultrymen, However, ICDB's have been sludied since 1883 and have been
n wide Industrinl usage since 1030, Scversl compnnles in the Unlied
Sialen and five forcign countrics menufacture PCB's for various indua- '
trind uscs (Gusinfson, 1070), The wide spread contamination of the .
globn} ccosysiem was reporicd by Risehrough ot ad, {1968), Monsonto
Chemieal Company In the United Sintes s the largest manufacturer and f
wneo the trade name Aroclor, The commereinlly avniinhle Aroclors nre R
dnlgnated by numbera, The first two diptta repreaent moleculnr type: !
12.chlarinnted hiphenyls: 25 and 44-blomds of chlorinated biphenyis nnd i
chlorinated terphenyls (75% bipheny) and 60% biphenyl, reapectively): i
$4-chlorinated terphenyls. The last two digits give the weight percent
of chlorino, Thus, Aroclor 1242 Is a chlorinated bipheny! containing 42% f
chlorine. The PPCB's commercially available from Monsanto range from X
21% to 88% chlorine. Maas spectographic studics of Aroclor 1260 show .
the presence of 11 {somers: five containing seven chlorine atoms and one !
contnlning cight. It has been enlculated that of the 210 poesible combi-
nations, 302 are probnble (Peakell et al, 1970),

The chemicel properties which make PCB's dealrablo industrial
matcriale are their excellent thermal stability, strung resistance to both

acidic and basle ditl their r to and their
general tneriness which makes them very stable or relaiively inactive
compounds,

The most important physical properties of the PCB's are low vapor
preakure, Jow wator solubility and e high dieleciric constant, -

The largest single usc of the PCB's i related to their clectrical pro-
prriles e coolant-Insulation fluids in transformers, They are used in
ballant for flourescent fixtures snd plasticizers In electric wire and cables.
*hue to their thermal properties snd fire resistance, they are used (n high
preasure hydraulic fluids, speclalized lubricants, gasket scalers and
machine too) culting oils. Other miscellancous uses include: binders in
cpoxy paints, toughening agenty, In varnishes and waxes, adhesives snd
carbonless carbon paper {Hubbard, 1964), The PCB property which
hrought sbout the crisis this past year was its heat transfer usage, The
figh meal was being pasturized because of Salommella_contamination, i

McCuine ol al. (1962}, reported that (Aroclor 1242) PCi'p were 1
moderately (oxic when fed st » level of 0.03% and cause high‘morialtty !
end extenalve pathology within four weeks ui o dietary level of 0, 04%. {
Gross pathology Included hydropericnrdium, enlarged heart, liver snd i
kidneys, and hemorrhage of internal organs. Microscopically the kidneys !
Showed marked tubular dilation and numeroua casts, '
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Rehfeld ot al, (1071), reported the maximum tolerance of {Aroclor
1248) PCH's in the chick was approximately 60 ppm, Symptoms observed

in the chicks fed PCB's Included deproracd weight gein, edema, gasping for

breath, hydropericsrdium, internal hemorrhsging, depreasion of secondary |
sexual charactoristice and an tncresac in liver av a percentage of body

weight, Sevoral of these symptoms were prosent when Jevels of more than
20 ppm of PCB's were fed,

Scolt ot al, (1071), reported that PCH's (Aroclor 1248) were trans-

forred to the adipose tissue and cgge of Single Comb White l.eghorne
{SCWL) hens at an increasing rato as tho convantration was increaaed in the

feed {Tablo !)..

TABLE 3. Transfar of PO from the Joytug dfet 2o the adipese tiseves and agge
ot Name, .
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After eight weeke of fecding 1 ppm PCH's In the feed the hen contained

8,82 ppm in the adipose tissue and 0, 41 ppm in the eggs. Feeding 20 ppm
resulted in 62, 7 ppm in the adipose tissue, 7,04 ppm In the egg and about

« 13% reduction in ogg production, Breaking sirength of egg shells from hens

recelving graded levels of PCB's was not sffected, Hatchabllity was 72% of

normal when the egg

4 2.2 ppm. . Il

habilt

y was sbout 88% of

normal when the PCB concentration {n the egg reached 4.5 ppm, Jiigher

levels of PCB's in the egg.virtually 2liminated hatchabllity,

Depletion of

PCB's from the adiposs tiseue or egge was not enhunced by feeding a low
energy diet compared to that of feeding a standard diet.

Dahigren and Linder, (1971), reported that (Aroclor 1254) PCB'a fed

to pheasants at 25 mg per weok for s
egg production and (ncreased the number of pips, Even though weekly
welght changes of hens, fertility snd hatchability of egge, mortality of
adulls and egg shell thickness did not appear to be affected by PCB's,

weeks

(otal reproductive succees was depressed, Mortslity of chicks from

hatching to six weeks of age was highly significantly greater In the off-
* . spring from hens fed 30 mg PCB's weekly.

ly depressed

Dats collected from commercial Single Comb White Leghorn (SCWL)
m«on by Shnlu et al, {1071) on two different poultry farms under fleld

that h
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y was lcos than 0.8% when tl\n {Aroclor
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1243} PCI'R were above 2.3 ppm. Adiposc tissue contnined 38,0 ppm, cgge
2,6 ppm and the complete feed containcd 27.0 ppm PCI'a from Flock A
(Table 2). The flsh meal smnple obtained apparently was different from that;
wsed In making the feed since (t contoined only 16,3 ppm PCH's, When the
1 concentration in the cggs from flock A decreascd to 1,6 ppm shout &

+30% hatch was oblalned, 1n Flocks B and C, adipose tiasue and ege samples

were 20,4 and 2,8 ppm reapectively (Tabte 31, Flock B (approxtmately
28,000 hens) was subjecied to fourtecn days of starvation to delermine

TABLE 2. PCH Concentration ppm (Flock A)

..

i Fish meal 18.3
wody Fat 3.0
Es8 . 2.6
Liver 12.0
Serum 0.6

. Complete Feed 7.5

TAMLE 3, PCB Concentration tn the Adtpose Tissuo, Egge and Percentage
hatchability (HM_R <y .

| ; o
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Adipose )
Weeke Ttepue Enge Hateh
[ 0.4 2.50 0 3
B ] 14.4 1.3 85.0 ‘
& 1.3 1.10 92.0
¢ 1.y 0.89 92.5
1] a 9.5 f 0.8) N.&
10 8.6 0.72 9.3

the tnfluence of forced mollln& on the depiction rate of PCN's from the adi-
fne Marue, The PCH concentration of the adipose from 20,4 ppmi to 38, 4
e during this perios, The hene wers destroyed and huried nt this time,
lock € (approximately 26, 000 hens) was malnisined on the standard breeder
ration and monttored weekly for sixteen weeks, These dals are presenied in
Talle 3, The first egge were set when the PCB concentration was 1. 3 ppm

and 8 hatchability of 85% was oblained, When the PCB concentration dropped
10 1.} ppm ta the engs, hatchabllity tncressed to 92%. A¢ the ’CB conceniration
deereasod the halchability was maintained between 89 « 92 %,

In Flock I (young pullets) the PCI concentration wes 11,2 ppm at ten
weeks of age and decreased to 2.8 ppm st 19 weeks of age. Mortnlity,
rrowth 1ate snd appoarance sppeared to be normsl throughout the growing
petiod, .
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The variation in Jahoratory reeults fram the aome int of fish meal on
one (arm indicates o wide range in the contnmination pnd possibie sampling
error, Resulta obtalned from four loborolorlos were 1856, 200, 687, snd
16878 ppm PCN. The existing Inhoratory procedurcs leave much (o be de-
sired when split samplee are submiited to either the same er different

. Iaboratorics,

The PCH Incldent demonstrates the vulnerability of an entire (ndustry
snd how it could be bankrupt, A feed quality control program le certainly
desirable bul how many y cnn be icaily and practically run
on a given feed sample ?
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