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EFFECT OF O1ETARY POLYCHLOKINATED BIPHENYLS OM
GROWTH AND REPRODUCTION OF MINK

R. K. Ringer, R. J. Aulsrich and M. Zabik
Oepoctmenta of Poultry Sciance snd Entowology
Nichigan State Universlty -
Ceat Lansing, Michigsn 4«882)

The Grest Lakes have playcd o prominent rolo In the devolopment of
the mink industry (n nearby stotes as thess lokes furnished the toncher
with an {(nexpensive And abundant supply of flah deemed desirable for
mink (ecd. During the middlc 1980w, repocrts [rom mink renchere stating
that reduced reproduction wes 3 consequence of feeding Creat Lakes fish '
wrre ealled to the attonrion of universily rescorchers (Hartaough, 1969).
Coho salwon taken from the tributevics of Lake Michigan during the spawn-
fng run i{n 196 wery made availsble ke commsreisl vanchers sa food for
mink and tresulied in 2 precipitous incresse fn nowborn mink (kit) mor-
1atity. The oxicnt of morislity appesrcd on o rime-dossge reeponse Lte coho
eaimon in the dict. Adult breeders were reported to be unaffccted. Ren-
cidity, chlorinated hydrocarbon pesticide contaminstion end mrrcury poi-
soning were cach promincnt suspects as the csusstive sgent responsibls
for Lhe high kit mortality. Mecause of the disestrous e¢ffect ol (eeding
coho sslmon, mink renchere dlecontinued uss of Creat Lokes fish in mink
dicte.

tn 1969 our laborstory econfirmed the mink ladustry's obscrvation
that Lake Michigan coho s#imon, when fed to broeder mink, resulied In
eliber total cossstion of mink reproduction (ewbryo toxicity) or kit
mortalily, the degree of complication being depondent upon the percentage
cobo salmon {cd and the durstion of fecding (Aulerich ot al., 1971).
Colo selmon per 8o were not implicated sinca weat coast coho sslmon yilgided
totally scceptable reproductive poramcters.  Subsequent teproduction studies
yielded data indicating that the csusative sgrat(a) wes not confined
solely to Lhe selmon from Lake Hichigaa, but was appsreatly present, ei-
though to & lesser sxtent, in othcy fish from the Grest Lakes (Aulerich
et al,, 1971).

Rancidity snd mercuty contsmination dats for the vartous fish did
not corrcists with mink toxlcity dets end sdch wes discounted as # con-
teibulor Lo the pioblca; however, hydrocarhon pesticide contamination
(total DOT end {somers or dieldrin} of the fish {rd wea {nvcerecly pro-
porrional to number of mink offepring born per (cmale, This reistlion-

‘ * ahip sppeors spurious snd may reflect, (n pare, the fat content of Lhe

fish. Fecding sither 00T and 1somccs or dicldrin in levets far in exe
ceos of that found analytically {n the {ieh’ fagled to simutate the
elfect onm mink of feeding dicts containtng coho salmon (Aulerich and Ringer,
1970; Aulerich =t sl., 1971).

Thte study was undrrtaken to Lavestigete the effectn of polychlorinated
biphenyls. known to contaminace Lake Michigen and {te fish, on growth end
reproduction of ranch mink.
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HATERIALS ANO METHODS

This study consisted of three feading trisle encompiesing
polychlorinetcd biphenyls (PCH) supplemcotgtion to mink. PCS supple-
meactscion wes by incorporsting the Aroclo into o cereal grain premix
ond jhen {ntn the dict. The oome basal (control) diet, except se spacified,
uss fed in all experiments. The diet composition was cercal, 13%; tripe,
20%; becf liver, 5%: horsemcot, 15%; chicken, 13%; end figh, Y0%. Standard
ranch proccdurcs of snimsl coare ond brecding were used throughout the
course of tha experiments.

RESULTS
txperiment 1

A totst of 43 mink were divided into } groups (12 females and 3
meles per dietdry Ctrestment group). The trcatments wece a Lassl d'et
containing occan f1sh, substitution of coho saimon for the oceon figh,
ond th; bassl dlet suppichented wich 10 ppm coch of Aroclore 1242, 1248.
ond 1254,

Mo female wink receiving dietary coho salmon bore young (whciped)
not did thoss recciving JO ppm PCE supplementation (Teble 1), Ali adulc
mink (cd supplemental PCA's dind hy the end of the normal whelptng period.
Thosc femnles, on PCH's, that survived sufficient time to produce offspring
shoued no signn nf whelping. Six mink fed coho sslmon dird during the
experimental period of January 1 to June )0, Mo sdult control mink dicd.

Table 1

Eftect of Oletory ICH lupplemtnlou(" on Reproduction
of Ranch Mink (Jsauary 1 to Junc 30)

Femoles Females Kite bhorw Kits slive

mated whe i pod Allve Dead ( h whe.)
Basel (contral) 12 1n 35 19 2%
0% coho saimon 12 ] [} 0
Bassl + 30 ppm PCR'e 11(2) 0 o 0 )

(1) 10 ppm cach of Acoclers 1247, 1248, end 1254.
(2} tme {rmale dicd prior to the mating scason.

Tissue analysis foc PCE reeidues [rom several mink rhet died while
on cxpecimentotion sre shown In Tabls 2. Control mink wree sdcrificed
for tissue ansiysis. The similarity in the tissue rcoidues ol the PCB

.\rulor‘ 1s tho tredo nemc of polychlorinated biphenyles by Monsanto Company,
SL. Lowis, Mo.
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tecatment amt the coho treotment group is striking. Organ wveights exprissed
as a peecenvage of brain welght from those mink that died and from sscrl-
ficed conrols were not significantiy different (P > 0.03).

Téble 2
PCB Tiesue Residucs (in ppm) of Mink that Died While Recelving
piciary Cobo Saimon or Supplrmcntsl rc8'e(1) nnd from Sacririced
Controls (Mcan + §.E.)

passl Basal + 0
(rontyol) JOX coho saimen ppm PCS’e

No. wmink ) 3 12
Arsin < 0.0 11.07 + 0.78 1,00 + 1.4
Liwer <o0.01 ¢+ .21 ¢ 1,66 4,18 ¢ 0.58
xidney < 0.01 6.37 +0.2% LAY+ 0.462
fplren < 0.0l 4.19 + 0,09 £.79+0.39
lang < 0,04 5.15 £ 0.22 £.78 + 0,53
Musele <0.01 4.7 + 1.80 4,88 + 0.54
Heart <0.01 2.56 + 1.21 ).26 + 0.49

(1) 10 ppm cach of Arociors 1242, 1248, and 1254,
Lxperiment 11

Thigty«five mink were divided into five groupe of sin femsles and
one mile per group, Olctary trcatments wers inizjated on August 25 to mcasurs
frowih raie of Young, gtowing mink end will continue until June 30 when the
reproduct ive phase {8 complcte, Trcotments consleted of™n banal dict with
ocean (iah, basal plus 5 ppm Aroclor 1254, bassal plus 10 ppm Aroclor 1254,
bassl plus 10 ppm Aroclor 1254 end 10 ppp OOT, and basal plus 10 ppw Arocior
1254 ond 0.5 ppm dieldrin.

Results of body welght goins for the growth phese from Angust 25 to

December 22 are ohown in Teble ). Resules for the reproduction phase sre
ineiuded in Tebie &.
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Tabls 3

Effect of Aroclor 1254, Alone or {n Combination with Pesticides,
on Sody Weight Gains of Pemale Mink

Mo

. (gw)
Mink (Aug. 25) (Sept. 24)

Sody welight gein (gm) + B.E. [rom initial we,

Initial

body wt.

1 mo. 2 wa,

Banal divt (X ocvan
{ish min; control) [

Rasat dict plus 5 ppm
rca()

uasai diet plus 10 ppm
rcs é

S$asal diet plos 10 ppm
PCS and 10 ppm DOT [

Basal diet plue 10 ppm
PCA and 0.5 ppe
dicidrin [

1020 43 + 17,4 203 + 25.4
%0 621224 1532442
” 43 % 20,4 148 & 32,0
1052 43 4 165 ST & 14 6ee

%0 108+ 25.L 133 & 26.7

3 mo, & mo.

{oee. 25) {Mov. 23) {Dec, 22)

187 ¢ 46.2 210 + 35.]
138 £ 42,7 128 + 437
132 ¢ 26,3 92 43510

28 + 21.50% <15 + 35.4n

1S £ 18,9 57+ 2kn

(1) Aroclor 125&.

“Signtificantly dificrent (P < 0.05) from controle,
eegipnificant ly different (P < D,01) from controls.

Teble &

Effece of Arocior 1254, Fed Alone or tn Combination with Pceticides,
on Mortalicy and Roproduction of Mink (Aug. 25 to Mey 10)

(6 females snd | mele/group)

Fomales Femalce

Xits bnrn Kitte/fcemale

X mortalie alive whelped Alive boad alive
Control [ 5 3 17 8 5.0
s ppm rcs(l? 29 ‘. ) 0 0 0
10 ppm ICS 71 1 0 0 0 4]
10 ppm PCR ¢ 10 ppm ODT 43 & [} ] 0 0
10 ppm PC8 + D.5 ppm
dieldrin 100 ] [} 0 ] 0

(1) Aroclor 1254,
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Data from this sxperiment demonstrste that 10 ppm Aroclor 1254 de-
preased growth gaing, when fed continuously o growing mink. A doss-response
curve for dats on 0, 5, apd 10 ppm Aroclor 1254 st & months trestment yielded
8 regression equation of ¥ = 207.5 ~ 107.4X whers X = i + 1), This
regress(on equation gives o significont doso-rasponse (P < [03),

All mink fod PCE supplomented diets feiled to produce oﬂap;-tﬂl. Theas
Lrivders that died during the gostetinn paried exhibited variows dogreas of
rmbryo Loxicity when the uterus was opened Lor exemimation,

Experiment 111

One hundred twenty-cight mink were divided into eight groups of twelve
females and fuur males por group to evolusts the effect of aroclor 1254
on rrproduction, The diotary trestmsats wers initisted on Jamuery 1 end will
continee until June 30. Included in the trestmenis {Tabie 5) wes o group
given 5 ppm Aroclor 1254 plus & ppm DOT and 0.2 ppm disidrin. Thess levels
approximate the residue velues Found in dists wheee 10 peveent raw Lake
Michigan coho sslmon constituted tha fish portion of the dict. Cooked coho
satmn {120° C ot 1.05 kp/ogq cm for 30 min) was included to test for the heat
atahility of tho factor(s) csusing the reproductive problem.

Tablo 3
Effect of Aroclor 1254 Fed Singly and in Combination with liydrocerbon

on Reproductive Parsmcters (Jan. 1 to Mey 10) (12
(emalcs and & malew/group)

Fomaice FPemales _Kite horn Kels/female

X mortelity alive whelped Alive Ued allve
Comeal (oscan fish) ¢ i1 1 56 10 6.0
Kaw roht saiman 1o | B3 0 0 0 0
Cookvd rnh? 8. imon ¢ 12 0 .0 0 0
t ppm icptl) o 10 s 35 s 4.3
5 ppm PCR 0 i2 3 3 [ 0.8
15 ppm ICB n s , .0 0 [} 4]
S ppm IR + & ppm ODT [} 12 [ 5 6 0.9
5 ppm ICB + & ppm VDT

4 0.2 ppm dividrin 19 10 5 15 ! 2.2

(1) Aroclor 12%.
* ne female cacaped,

Oats in Tahle 5 indicate that 5 ppm Aroclor 125 warkedly rcduced
reproduciion when fod only & montha, | ppm Aroclor 1254 cauavd oniy elight
cvduction and 15 ppe PCH toteily inhihirted roproduction. The factunr(s)
presaent in Lake Michigan coho saimon wes heat stable and duplication, (n
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part, of seversl [actors known to be present in the selmon did net cotelly
scproduce the coho seimon effect,

The tesults of theas experimants ciesrly point out tho aeneitivity
of mink to polychlorinated biphenyle end coest suspicios on PCR's a0 & possibly
tactor invoived in the pooer reproduetion following Lake Michigam cehe
sailmon {ecding.
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