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Tha Great lLakes have pleyed a prominant role in the development of
the mink tndustry in nearby states eas these lakes furnished the rancher
with an inexpensive and shundent supply of fish deemed desirable for
mink feed, During the middle 19608, reports from mink ranchers stating
that reduced veproduction wee & consequence of feeding G: Lal fioh
were callod to the attention of wniversity reeesrchers {(Hartsough, 1965).
Coho sulmon taken frow the tributaries of Lake Michigan during the spawn-
ing Tun in 1967 were mede availchle te commercial ranshers as food for
mink and resulted in & precipitous incre: in newborn mink (kit) mor-
tality. The extent of mortality appeered ss @ time-dossge reeponse to coho
salmon in the diet. Adult bresders werc reported to be uneffected. Ran-
ctdity, chlorinated hydrocarbon pesticide contaminetion and mercury poi-
soning were esch prominent suspects as the causative egent responsible
for the high kit mortality. Hecsuse of the disastrous cffact of feeding
coho selmon, mink renchers discontinued use of Great Lakes fish in wink
dinte,

In 1969 our laboratory confirmed the wink induscry's observation
that jake Michigen coho sslmon, when fed to braeder wink, resulted in
ecither totul cessation of mink reproduction (embryo toxicity) or kit
mortality, the degrec of complicetion being dependent upon the percentege
colto selmon fed rul the duretion of feeding (Aulerich et al., 1971).
Colio salmon ‘e not impliceted eince west coast coho salmon yielded
totally acceptab e reproductive parameters. Subsequent reproduction studies
yiclded data fndicating that the causative agent(a) was not confined
snlely to the salmon from Laka Michigan, but was spperently present, al-
though to & Jesser extent, in other fiah from the Grest Lskes (Aularich
ot _al., 1971).

Rencidity eand mercury contamination date for the various fish did
not corrclete with mink toxicity deta and each was discounced ss & con-
tributar to the problem; however, hydrocarbon pescicide contamination
(total DUT snd {aomers or dieldrin) of ths fish fed was inversely pro-
portional to number of mink offspring born per {emale. This relacion-
ship appuvars spurious and may reflect, in part, the fat content of the
fieh. Ferding cither DDT end {somers or dieldrin in levals in ex-
ceas nf that found analytically in the fieh feiled to simulste the
vffect on mink of feeding diets conteining coho salmon (Aulerich and Ringer,
1970, Aulerich ecc el., 1971).

This study was undertaken to investigace the effects of polychlorinated
biphenyls, known to conteminate Lake Michigen and ite fish, on growth and
reproduction of ranch mink.
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MATERIALS AND METHODS

This study consisted of thrae feeding tviale encompessing
polychlorinated biphenyls (PCB) supplemantption to mink. PCB supple-
mentation was by incorporating the Avoclor” into s coreel grain premix
and then into the diet. The same basal (control) diet, except as spw.ified,
was fed in all experiments. The diet composition was cermal, 15%; tripe,
20%; beef liver, 5X; horsemest, 15%; chicken, 15%; end fish, 30%. Stundnrd
ranch procedures of animal care and brewding were ueed throughout the
coyrse of the experimencs.

RESULTS
Experiment I

A total of 45 nink vere divided into I groups (12 femalos and 3
wales per distsry tresatment group). The treatments were s basal diot
containing ocean fish, substitution of coho salmon for the ocean fish,
and the basal diet supplemented with 10 ppm esch of Aroclors 1242, 1248,
and 1254,

No femsla mivk receiving dietary coho salmon bore young (whelped)
nor did those receiving 30 ppm PCB supplementation (Table 1). AIl adule
mink fod supplemental PCB's died by the eud of the normal whelping period.
Those females, on PCR's, that survived suffictent time to produce offspring
showed no signa of whelping., Six mink fed coho salmon died during the
experimental period of January 1 to June 30. No adult control mink dicd.

Table L

Effect of Dietary PCB Supplmnuum(” on Reproduction
of Ranch Mink (Janvary 1 to June 30)

Females Females Kits born Kics alive
wared whelped Alive Dead (&4 whks.)

Basal (control) 12 it 35 19 29
30% coho salwon 12 [ o [ 0
Basal + 30 ppm PCB'a 1@ 0 ° 0 0

(1) 10 ppm each of Aroclors 1242, 1248, and 1234,
(2) One fowale died prior to the mating seagon.

Tissue analysis for PCH rasidues from several mink that diod whilc
on experimentation are shown in Table 2. Control mink were saccrificed
for cissue a _uly. s. The similarity in the tissue residues of the PCH

Axoclcro is the crade name of polychlorinatcd biphenyls by Monsanto Company,

St. Louis, Mo.
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tment and che coho trestment group is striking. Organ weights expressed
as a percentage of brain weight f{rom thoss miok that died and from secri-
ficed controls were not significantly different (P > 0.05).

Table 2
PCB Tiseuc Residues (in ppm) of Mink chat Died While Receiving

nnury Coho Salmon or Supplemental PCB'e(l) and from Sacrificed
Controls (Mesn + 8.%.)

control 30% ¢
No. wink 4 3 12
Brain <0.01 11,07 +-0.78 11.00 + 1.43
Liver <90.01 5.21 + 1.66 4.18 + 0.58
Kidney <0.01 6.37 4 0.25 4.47 £ 0.62
Spleen <0.01 6.19 + 0.09 4.79 £ 0.39
Lung <0.01 5.15 + 0.22 4.78 + 0.53
Muscle <0.01 4.73 +1.80 4.80 + 0.54
Heart <0.01 2.86 ¢ 1.21 3.26 + 0.49

(1) 10 ppm each of Aroclors 1242, 1248, snd 1254.
Experiment TL

Thirty-five mink were divided into five groups of six females and
one male per group. Dietsry treatmente were {nitiated on Auguec 25 to measure
growth rate of young, growing mink and will continue until June 30 when the
reproductive phase is compleote. Treatments consisted of & basal dict with
ocesn {fah, bsasl plus 5 ppm Aroclor 1254, basal plus 10 ppm Aroclor 1254,
hasal plus 10 ppm Aroclor 1254 and 10 pym NNT, end basal plus 10 ppm Aroclor
1254 and 0.5 ppm disldrin.

Feaulte of body weight geins for the growth phase from August 25 to
Decembgr 22 are shiown in Table 3. Results for the reproduction phase are
included tn Tablo &,
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Table 3

Bffect of Aroclor 1254, Alone or in Combimation with Pesticides,
on Body Weight Gains of Female Mink

Body weight gsin (gm) + S.E. from {nitial wt.

Initial
body wt,
. No. (am) 1 wo. 2 3 mo. 4 mo.
Dietery trestment Mink (Aug. 25) (Sept. 26) _ (Oct, 25) (Nov. 23) {Occ. 22}
Basal diet (JOX ocean
fish aix; coatrol) 6 1020 43 +12.4 203 + 25.4 187 + 46.2 210 + 332
Bamal diet plus 5 ppm .
rea(l) %40 624226 153 3 642 138 4427 1284437
Basal diet plus 10 ppm
B 23 434206 168%32.0 1324263 9243851
Basal diet plus 10 ppw
PCB aud 10 ppm DOT 6 1052 A3 # 16.5 57 4 l4.6%% 28 4+ 2.5 .13+ 3.4
Bagal diet plus 10 ppm
PCB and 0.5 ppm
dieldrin 6 940 108 4 25.1 133 + 26.7 115 ¢ 18.9 57 & 2.4
(1) Aroclor 1254,
*Significently different (P < 0.03) from controls.
»*Significantly different (P < 0.01) frow controls.
Table 4
Effect of Aroclor 1254, Yed Alone or in Combinstion with Pascicides,
on Mortality and Reproduction of Mink (Aug. 25 to May 10)
(6 femeles and 1 wale/group)
Females FPomales Kity born  Kits/female
% mogtality alive whelped Alive Dead slive
Control 14 5 3 17 8 5.0
5 ppm reall) 29 4 o o 0 0
10 ppm PCB n 1 ? ] 0 [
10 ppm PCB + 10 ppw DDT 43 4 [} 9 [} o
10 ppm PCB + 0.5 ppm
daieldrin 100 0 o o 0 o
(1) Aroclor 1254.
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Data from this experiment demonstrate that 10 ppm Aroclor 1254 de-
pressed growth goina, when fed continuously to growing mink. A dose-response
curve for data on 0, 5, apd 10 ppm Aroclor 1254 at 4 wonths treatment yielded
a regression equation of ¥ = 207.5 - 107.4X where X = ln ( +'1). This
regression equation gives a significant dose-response (P < 505).

ALl wink fed PCPH supplemented diets failed to produce offspring. Those
breeders that died during the gestation period exhibited various degrees of
embryo toxicity when the uterus wes opened for examinetion.

Experiment III

Ons hundred twenty-eight mink were divided into eight groups of twelve
fomal ind four males psr group to evaluate the effect of Aroclor 1254
on reproduction. The dictary treatments were (nitiatsd on Janusry 1 and will
continue until June 30. Tncluded in the treatments (Table 5) ves s grouwp
siven 5 ppm Aroclor 1254 plus 6 ppm DOT and 0.2 ppo dieldrin. These lavels
approximate the residus values found {n diets whatre 30 pexcent raw Lake
Michigan coho selmon constituted the fish portion of the diet. Cooked coho
salmon (120° C at 1.05 kg/eq cm for 30 win) was {ncluded to test for the heat
stabtlity of the fector(s) csusing the reproductive problem.

Table $

Effect of Aroclor 1254 Fed Singly and in Cowbinstion with Hydrocarbon
on Reproductive Paramoters (Jan. 1 to May 10) (12
temalas and 4 males/group)

Females Females _Kits born Kite/female
% mortality alive whelped Alive Desd __ sliwe

Control (orcan fiah) 6 11 1L 56 10 6.0
Raw coha salmon 19 138 o 4 o o
Cooked “?T salmon 6 12 [} o ] o
1 ppm rea(d) 6t 10 s 33 s 4.3
5 ppm PCH 0 12 3 3 6 0.8
15 ppm PC3 3l 8 [ o [ o
S ppm PCB + 6 ppm DDT ] 12 4 5 6 0.9
S ppm OB + 6 ppe DDT

40.2 ppm dicldrin 19 10 s 15 7 2.2

(1) Aroclor 125.
w One frmale escaped.

Dats in Table 3 indicate that 5 ppm Aroclor 1254 markedly reduced
reproduction when fed only 4 months, | ppm Aroclor 1254 caused only slight
reduction and 15 ppm PCB totally inhibited reproduction. The factor(s)
present iw Lake Michigan coho salmon was host stable and duplication, in
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part, of several factors known to be present in the salmon did not totally
reproduce the coho waimon sffect.

The tvesults of these sxperiments cloarly point out the senmstivity
of mink to polychlorinsted biphenyls and cest suspicion on PCB's as & possibla
factor involved in the poor reproduction following Lake Michigan coho
salmon fewding.
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