
FISHERIES AND MARINE SERVICE 

Translation Series No. 4446 

Kidney stones in mink after feeding with fish silage 

by A. Helgebostad, and R. Svenkerud 

Original title: Nyrekonkrementer hos mink etter foring med fiskeensilasje 

From: Nor. Vet.-Tidsskr. 89: 653-656, 1977 

Translated by the Translation Bureau (LT) 
Multilingual Services Division 

Department of the Secretary of State of Canada 

Department of the Environment 
Fisheries and Marine Service 

Halifax Laboratory 
Halifax, N. S. 

1978 

8 pages typescript 



SECRÉTARIAT D'ÉTAT 

BUREAU DES TRADUCTIONS 

DIVISION DES SERVICES 

DEPARTMENT OF THE SECRETARY OF STATE 

TRANSLATION BUREAU 

MULTILINGUAL SERVICES 
CANADA 

TRANSLATED FROM - TRADUCTION DE 

Norwegian 
INTO - EN 

English 

DEMANDÉ PAR 	  N 9 1979 
Allan T. Reid PERSON REQUESTING 	 . 

DATE OF REQUEST 04.12.1978 

DIVISION 	 MULTILINGUES 

f' 	 1-/ 

AUTHOR - AUTEUR 

Arne Helgebostad and Rolf Svenkerud 

TITLE IN ENGLISH - TITRE ANGLAIS 

Kidney stones in mink after feeding with fish silage 

TITLE IN FOREIGN LANGUAGE (TRANSLITERATE FOREIGN CHARACTERS) 
TITRE EN LANGUE ÉTRANGÉRE (TRANSCRIRE EN CARACTÈRES ROMAINS) 

Nyrekonkrementer hos mink etter foxing med fiskeensilasje 

REFERENCE IN FOREIGN LANGUAGE (NAME OF BOOK OR PUBLICATION) IN FULL. TRANSLITERATE tFOREIGN CHARACTERS. 
RÉFÉRENCE EN LANGUE ÉTRANGÉRE (NOM DU LIVRE OU PUBLICATION), ,AU COMPLET, TRANSCRIRE EN CARACTÈRES ROMAINS. 

Norsk Veterinaertidsskrift 

REFERENCE IN ENGLISH - RÉFÉRENCE EN ANGLAIS 

Journal of Ncirwegian Veterinary Medicine 

PUBLISHER - ÉDITEUR 
DATE OF PUBLICATION 
DATE DE PUBLICATION 

PAGE NUMBERS IN ORIGINAL 
NUMÉROS DES PAGES DANS 

L'ORIGINAL 

YEAR 

ANNÉE 
VOLUME 

1977 89 

PLACE OF PUBLICATION 
LIEU DE PUBLICATION 

Norway 

ISSUE NO. 

NUMÉRO 

1 0 

65 3-6 5 6 
NUMBER OF TYPED PAGES 

NOMBRE DE PAGES 
DACTYLOGRAPHIÉES 

8 

REQUESTING DEPARTMENT 	DYE 
MINISTÉRE-CLIENT 

TRANSLATION BUREAU NO. 
NOTRE DOSSIER N° 	 

1846226 

BRANCH OR DIVISION 
DIRECTION OU DIVISION • 

Scientific Documentation 
Sc. Info. & Pub. Br. 

LT 
TRANSLATOR (INITIALS) 
TRADUCTEUR (INITIALES) 	  

YOUR NUMBER 
VOTRE DOSSIER N° 	  

DATE DE LA DEMANDE 	  

SOS-200.10.6 (REV. 2/68) 

7530-21-029-5333 



TRANSLATION BUREAU BUREAU DES TRADUCTIONS 

MULTILINGUAL SERVICES 

DIVISION 

DIVISION DES SERVICES 

MULTILINGUES 

gib' • SeCretary Secrétariat 
• 	ol State 	d'État 

- 

cLIENvs NO. 	 DEPARTMENT 	 DIVISION/URANCN 	 CITY 

NO OU  CLIENT 	 MINIsTiRE 	 DIVISION/DIRECTION 	 VILLE 

DFE 	 Fisheries, Sc.Info.&Pub.BR 	Ottawa, Ont. 

BuREAU NO. 	 LANGUAGE 	 TRANSLATOR (INITIALS) 
NO DU BUREAU 	 LANGUE 	 TRADUCTEUR (INI TIALEG )  

JAN '''' 9 1979 
1846226 	 Norwegian 	 LT 

Norwegian Veterinary College 

KIDNEY STONES IN MINK AFTER FEEDING ON FISH SILAGE  

Arne Helgebostad, 
Experimental Farm for Fur Animais, 
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Rolf Svenkerud, 
Patholdgical Institute, 

Norwegian Veterinary College, 
Oslo 

Introduction 

Preservation of fish for fur animals is usually done by cold storage. 

This is relatively expensive, and the refrigerative capacity is not always 

sufficient. Therefore, it may become necessary to preserve fish by ensiling. 

The preservatives could consist of acids such as hydrochloric acid, sulphuric 

acid, phosphoric acid, acetic acid or formic acid, or preservation could 

take place through lactic acid fermentation, The Heggedal Experimental 

Farm has been working on ensiling fish. In 1942-43, experiments were 

carried out with silver and blue fox. 25% of the protein in the feed 

consisted of herring ensiled with AIV acid or formic acid (Fyrileiv and  

Helgebostad). 
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Condensed milk preserved in phosphoric acid was tested as well. Subsequently, 

many scientists have studied fish silage as feed for fur animals (Jensen & 

Jorgensen 1975, Losnegard, Tertnes, Boge & Loftsgaard 1974, Froysedal 1977). 

These experiments involved the eventual harmful effects of inorganic acids 

and alkalies used as preservatives. 

Experiments were conducted with feeding fish silage to young mink 

during the growth period extending from July 1 to the beginning of December. 

100 young minks were involved, divided into five groups with an equal number 

of males and females in each group. The control group was fed a feed with 

the following composition: 

Table 1  

Vitamins were administered at the following daily doses per animal : 

Vitamin A 1,500 IU, vitamin D 150 IU, vitamin E 3 mg, thiamin 0.5 mg, 

riboflavin 0.4 mg, Ca-pantothenate 1.4 mg, nicotinic acid 1.7 mg, pyridoxine 

0.3 mg, folinic acid 0.034 mg, biotin 0.01 mg, inositol 5 mg, and 

paraminobensoic acid 10 mg. 
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In the experimental groups, gutted pollack was replaced with an 

equal amount of fish silage. The fish silages were manufactured by the 

following method : 

4.5 1 AIV acid, 2 1 formic acid (87 %), and 2 kg caustic lye were 

added to 100 kg portions of ground pollack. Caustic lye was dissolved in 

water prior to being mixed very well with the ground pollack. A fifth 

group received cooked pollack instead of raw. 

To make the animals accustomed to these portions, they received 

during the first 14 days half a ration of the experimental feed, while the 

other half consisted of their standard feed. The feed of the AIV group was 

neutralized with 40 g CaCO3  per kg silage and that of the basic group with 

15 ml AIV acid per kg silage a few hours before feeding. 

Results  

The control groups that received gutted raw or cooked pollack ate 

their feed, but their growth was not optimal. The feces were thin and partially 

slimy. The young mink of the formic acid group did not approve of their 

feed. Their appetite was poor, and the experiment had to be interrupted after 

3 weeks. The AIV group and the animals receiving the basic preserved feed 

had a satisfactory appetite during the first month of the experiment. In 

August/September their feed intake became uneven, and some feed was left 

uneaten. Their growth was much below that of the control group. The young 

mink drank a lot of water. 

As no supplementary iron was given, the hemoglobin level of the 

young was lower than normal in all groups (Table 2), especially in the group 

receiving raw unpreserved pollack, two young of which group exhibited white 

underfur. In the other groups, fur quality was medium. One mink of the 
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AIV group and two of the basic group died during the last month of the 

experimental period. All three had kidney stones. At the end of the 

experiment, the animals were put to death, and their carcasses were investigated 

for occurrence of kidney stones. 

The carcasses were small but in a good normal condition. The kidneys, 

ureters, urethras, and vesicae of 34 animals of the two silage groups were 

examined. Kidney stones partly 19 .ing in the renal pelvis were found. 

Otherwise, the maacroscopic finds were negative. 

The stones, which were small with uneven surfaces and a yellowish-white 

to brown color, were analytically shown to consist of triphosphate (MgNH
4
PO

4 .6H2
0). 

Sections from these kidneys were histologically very similar to those 

of the two silage groups. Especially in the main section, there were 

distensions and evidence of epithelial cells and degenerative nuclear 

changes. The changes were the most distinct in the pars recta of the main 

section where cellular walls were in some areas indistinct and the tubules 

almost filled with sparsely eosinophile, fine-grained, or often homogeneous-

looking cytoplasmatic masses. The nuclei were either pycnotic, lacking, 

or present in large numbers and collected in clumps indicating distinct 

proliferation but without signs of organized regeneration of the epithelia. 

Deposits of calcium-like masses were found in different quantities 

in all animals. In HE-dyed sections, they exhibited a bluish color. 

The deposits were found in the tubules and interstitially between the 

tubules. Mostly, they were localized in the marrow, but also found in the 

neck. Deposits were found in the adventitia of very many animals, especially 

in the major arterial branches such as the interlobular arteries. Deposits in 

the blood vessels were somewhat more homogeneous than the other deposits and 

exhibited a less intense blue color. Preparations from an animal fed acid 
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feed and one fed basic feed were examined by dying with the von Kossa method 

for calcium. Deposits in the renal center reacted positiv ely, while 

deposits in the adventitia of the bigger arteries of the neck gave no reaction. 

Table 2 

dyr i forioh, vekter, tisper, banner, hemoglobin (Hb) og pelskvalitet. 
(Wmber of animals, weights, females, males, hemoglobin (Fib) und fur quality). 

1 

Gjennomsn.vekter, g 	 Pelskvalitet 
Antall clyr 	7/2 	• 28/10 	IA, g/100 nil: tt;talinntrykk 

9 	d 	9 	• a 	. 	 (Fur qualitY) 

20. 	;' ' 550 630 1065 1510 	16,3 

" Kokt, sloyèt  si  
(Boiled, gutted coalfish) 	. 20 

- 
• AIV-ensilasje 
(A IV-ensilage) 	 20 

517 640 	935 1550 	17,0 

BasIsk ensilasje 
(Basic ensilage) 20 	526 688 	780 1120 

Some individual animals of both groups showed ..acar—like stripes in 

the neck with connective tissue neoplasms in the interstitia as well as some 

occurrence of nephrons. It can be stated in brief that acute and chronic 

nephrotic changes with kidney stone deposits were observed. 

Discussion 

Silage constituted about 50 % of the protein in the experimental feed. 

In quantities as big as this, the silage had a negative effect on the appetite, 

especially the formic acid silage which made the group practically go on 
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a hunger strike so that the experiment had to be interrupted. Due to the 

reduced appetite, the growth was poor. 

Poulsen & Jorgensen (1976) have demonstrated that a feed consisting 

of fish preserved with sulphuric acid or hydrochloric acid results in 

acidosis in mink. The risk of acidosis was high if pH in the feed was 5 or 

below 5. The risk of acidosis was reduced through neutralization of the feed 

with % CaCO
3. 

Occurrence of kidney stones is not mentioned. 

In the present experiments, feeding great quantities of fish silage 

for about 5 months resulted in kidney tissue injuries (nephrosis) and deposits 

of kidney stones. The animals needed a lot of water to drink. When the acid 

and basic groups of the ensiled feeds are neutralized with CaCO
3 

and AIV 

acid respectively, new salt compounds are formed and the ash content increases 

noticeably. This obviously led to an additional load on the kidneys and 

contributed to the kidney injuries and - stones observed. 

No kidney stones were found in blue fox and silver fox, when herring 

preserved with AIV constituted about 25 % of the feed protein in the growth 

period (Fyrileiv & Helgebostad 1942). The acid silage was manufactured and 

neutralized by a method similar to that used in the present mink experiments. 

Occurrence of kidney stones has been described in connection with 

avitaminosis A and B, (Helgebostad 1954, Braulich 1974) and hypervitaminosis 
- 

D (Helgebostad 1977). The daily doses of vitamins A, D, and B
6 

lie, in the 

present experiments, within the optimal boundaries for fur animals. The 

saine dosage has been used in other experimental studies of different 

feeds for mink without subsequent formation of stones in the urogenital 

system. 

The risk of acidosis and kidney injuries with stone deposits in the 

kidneys indicates that silage preserved with inor ganic acids must be used 

• 

with caution as a feed for mink. Neutralization of the feed with CaCO
3 makes 
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the risk of acidosis smaller, but the possibility of kidney stone deposits 

is present. 

In the winter, the addition of acid silage to the feed makes it more 

porous which means that the feed freezes to a hard, hardly edible mass. 

Summary  

• 
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. 	. 	. 	. ..., 	., 	,. 	.,... 
'...ere-'neutraliied 	,..it.lis.':',.Ça.C.0 3  ',:in . the. • A IV 
grotip anii A I V:aci cf.  .i'n.•,th:b4.1.c group. .. 	. 	. 
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The . pups,did not grov.. ver' )...‘.,..ell. 	. ,•..• .. • . 

During .,.thi experimental- period. from '..veau- 
tu Peltillg time the unit-n:1 1;S 1,,o't kidney 

dama,-,-es .  (liérqle-ose), -ilud. small . kidney 'Concre- ,..p..‘: 
mentS ,.,..'er"t: .S.  e.  en  Ill botii ,..,,, r.Ocips. .A.:haly•.>us.. of 
tile , ,hu- --enuralt..- showed :-.Iial they .. ,.•,-cre con - 
1 : 1 ; 11'. 1, V," 	tr. ii\b`a ■A'. •C'ile:1 fil )01.611,0À 

j 
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