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Cobre para caes: Estaremos
fornecendo em excesso?
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Por que existe a suspeita de
excesso de cobre em
alimentos comerciais?



Introducao

Acredita-se que tenha ocorrido aumento da incidéncia de hepatite cronica associada
ao cobre em caes nos ultimos 15-20 anos

Aumento das concentracoes hepaticas de cobre em caes ao longo do tempo

O inicio desse aumento parece ter coincidido com uma mudanca no tipo de cobre
utilizado no premix adicionado a alimentos comerciais para caes

Tendéncia de mercado parecem ter exacerbado o aumento dessa incidéncia:
alimentos formulados com um alto teor de ingredientes de origem animal (ex. dietas
evolutivas) e alimentos compostos por vegetais com alto teor de cobre (ex. batata-
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Is it time to reconsider current guidelines for copper
content in commercial dog foods?
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Hepatic copper concentrations
in Labrador Retrievers with and without
chronic hepatitis: 72 cases (1980-2010)

SMALL ANIMALS/
EXOTIC

Andrea N. Johnston, pvMm; Sharon A. Center, bvm; Sean P. McDonough, pvm, php;
Joseph J. Wakshlag, pvm, php; Karen L. Warner 2013
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Hepatic copper concentrations in 546 dogs (1982-2015)

Jaimie M. Strickland DVM? | John P. Buchweitz PhD? |

Rebecca C. Smedley DVM, MS, DACVP? | Katherine J. Olstad DVM, DACVP* |
Ryan S. Schultz DVM3# | N. Bari Oliver DVM, PhD, DACVIM? |

Daniel K. Langlois DVM, DACVIM? ©

TABLE 2 Proportion of dogs with [Cu]y exceeding 300 pg/g, 400 pg/g, and 1000 pg/g TABLE 3 Hepatic copper concentrations in dogs with and without hepatitis

1982-1988 1989-1996 1997-2007 2009-2015° 1982-1988 2009-2015 P-value

NPB >300 pg/g 27.5% (25/91)" N/A N/A 49.1% (52/106)** PB dogs Non-hepatitis 249.2 pg/g (154.8-429.0) 381.6 pg/g (250.3-763.5) .004

>400 pg/g 19.8% (18/91) N/A N/A 30.2% (32/106) n =40 n=66

>1,000 pg/g 4.4% (4/91) N/A N/A 5.7% (6/106) Hepatitis 404.2 pg/g (191.4-821.1) 1274.0 pg/g (563.0-1773.0) <.001
PB >300 pg/g 48.2% (41/85)** N/A N/A 71.4% (75/105)+* n=45 n=39

>400 pg/g 38.8% (33/85)** N/A N/A 61.0% (64/105)**

>1,000 pg/g 10.6% (9/85)+* N/A N/A 31.4% (33/105)+* NPB dogs Non-hepatitis 170.0 pg/g (104.3-310.3) 262.5 pg/g (166.0-398.8) 013
LR >300 pg/g 34.6% (9/26) 36.7% (11/30)+* 73.5% (75/102)* 71.0% (71/100) = 6d =84

>400 pg/g 23.1% (6/26) 29.4% (10/30)* 56.9% (58/102)* 60.0% (60/100) Hepatitis 181.1 pg/g (129.8-346.1) 542.2 pg/g (270.3-862.3) 004

>1,000 pg/g 0% (0/26) 3.3% (1/30)* 19.6% (20/102)* 30.0% (30/100) =3¢ =22

Median (IQR) hepatic copper concentrations (ug/g) for both predisposed breed (PB) and non-predisposed breed (NPB) dogs are presented when further
stratified by the presence or absence of hepatitis. In the PB population, hepatic copper concentrations were greater in the 2009-2015 period as compared
to the 1982-1988 period in both dogs with and without hepatitis. In the NPB population, dogs with hepatitis in the 2009-2015 period also had greater
concentrations than dogs with hepatitis in the 1982-1988. The difference in copper concentrations in the 1982-1988 and 2009-2015 periods in NPB
dogs without hepatitis was not significant when corrected for multiple comparisons (P = 0.013).

The percentage of dogs with hepatic copper concentrations >300 pg/g, > 400 pg/g, and > 1000 pg/g for the various breed groupings are presented. The

actual number of dogs are in parentheses. LR, Labrador Retrievers; N/A, not available; NPB, non-predisposed breeds; PB, predisposed breeds.

@ For Labrador Retrievers only, this grouping consisted of the years 2008-2015, not 2009-2015, to allow a more even distribution of cases in the latter
2 periods.

Statistical comparisons were made within each row of data using Fisher exact testing.

*P < 05 **P < .01 ***¥P < 001
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Hepatic copper concentrations in 546 dogs (1982-2015)
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FIGURE1 Scatterplot of hepatic copper concentrations (ug/g) in
Labrador Retrievers from 1982-2015. Black circles represent
individual data points. Dashed lines represent hepatic copper
concentrations of 300 pg/g and 1000 pg/g. It should be noted that
copper concentrations exceeding 1000 ng/g were observed in
approximately 25% of Labrador Retrievers undergoing hepatic tissue
sampling beginning in the mid to late 1990s
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Concentracoes hepaticas médias de cobre em caes ao longo do tempo
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Flinn and Inouye, 1929; Meyer and Eggreet, 1932; Beck, 1956; Gumbrell, 1972; Sternlieb et al., 1977; Ludwig et al., 1980; Keen et al., 1981;
Hunt et al., 1986; Thornburg et al., 1986; Zentek and Meyer, 1991; Su et al., 1982; Johnston et al., 2013



Suspeita-se que o conteudo de cobre de varios

alimentos comerciais para caes seja superior a
necessidade biologica e, até mesmo, exceda a
tolerancia desses animais

Thornburg, 2000; Hoffmann et al., 2009; Fieten et al., 2012; Gagné et al., 2013;
Johnston et al., 2013; Strickland et al., 2018; Center et al., 2021



Associacao entre
concentracoes dietéticas e
hepaticas de cobre
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Association of Dietary Copper and Zinc Levels with Hepatic
Copper and Zinc Concentration in Labrador Retrievers

H. Fieten, B.D. Hooijer-Nouwens, V.C. Biourge, P.A.J. Leegwater, A.L. Watson,
T.S.G.A.M. van den Ingh, and J. Rothuizen
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Concentracoes de cobre em
alimentos comerciais
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CONSENSUS STATEMENT

Consensus Statements of the American College of Veterinary Internal Medicine (ACVIM) provide the veterinary community with up-to-date infor-
mation on the pathophysiology, diagnosis, and treatment of clinically important animal diseases. The ACVIM Board of Regents oversees selection
of relevant topics, identification of panel members with the expertise to draft the statements, and other aspects of assuring the integrity of the
process. The statements are derived from evidence-based medicine whenever possible and the panel offers interpretive comments when such
evidence is inadequate or contradictory. A draft is prepared by the panel, followed by solicitation of input by the ACVIM membership which may
be incorporated into the statement. It is then submitted to the Journal of Veterinary Internal Medicine, where it is edited prior to publication. The
authors are solely responsible for the content of the statements.

ACVIM consensus statement on the diagnosis and treatment
of chronic hepatitis in dogs

Cynthia R. L. Webster' | Sharon A. Center’ | John M. Cullen® |
Dominique G. Penninck® | Keith P. Richter* | David C. Twedt® | Penny J. Watson®

TABLE 3 Dietary copper minimum allowances and copper
content of dog foods

NRC? AAFCO® Average Hepatic
minimum minimum dog food diets®

Copper concentration  6° ki ~15-25 ~49
(mg/kg DM/d)

Abbreviations: AAFCO, Association of American Food Control Officials;
DM, dry matter; NRC, National Research Council.
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ECOTOXICOLOGY AND TOXICOLOGY: PROBLEMS AND DECISIONS

Trace element measurement for assessment of dog food safety

Elisabete A. De Nadai Fernandes ' - Camila Elias' - Mircio Arruda Bacchi' - Peter Bode? 2017

Table 1 Minimum and
maximum values (mg/kg) of Adult Puppy Adult Puppy

chemical elements measured in ~
adult dog foods (n = 63) and Min Max Min Max Min Max Min Re comen d d ga (@)

PR Al <2l 11,900 49 8500 1 0.9 14 0.7 FEDIAF (2021): 7,2-
<0.13 0.43 | 8,3 mg/kg

2.05 16.90
<1.1 <24

i s Limite legal FEDIAF

<020 433
0.02 0.17 i (2021): 28 mg/kg
9.0 60
177 862
<0.05 <0.10

Results expressed in dry mass




Table 7

Concentrations of Al, Ba, Ca, Cu, Fe, K, Mg, Mn, P, S, Sr, and Zn determined in dog foods by ICP OES, and minimum and maximum concentrations permitted by regulatory agencies.

Talanta 108 (2013) 157-164

Contents lists available at SciVerse ScienceDirect

Talanta

journal homepage: www.elsevier.com/locate/talanta

Multivariate optimization of an analytical method for the analysis
of dog and cat foods by ICP OES

Silvanio Silvério Lopes da Costa®P®, Ana Cristina Lima Pereira?, Elisangela Andrade Passos?,
José do Patrocinio Hora Alves *<, Carlos Alexandre Borges Garcia®, Rennan Geovanny Oliveira Araujo **

Food

Moisture (%) Flavor

Al/mg kg '

Ba/mg kg '

Cajgkg '

Cu/mg kg '

Fe/mgkg '

Kigkg '

Mg/g kg

Mn/mg kg '

Plgkg '

Dog food (1)
Dog food (2)
Dog food (3)
Dog food (4)
Dog food (5)

1

9
8
1

0

0

Meat and bones
Meat and vegetables
Meat

Meat and vegetables
Cereals

Minimum allowable concentration
Maximum allowable concentration

236+6
2835+ 8
455+ 64
475+ 10
54.0+5.7

251 +1.7
246 +3.7
242 +1.1
215+40
7.1+08

e

23+0.2
25+0.1
24+03
2.7+03
1.6+0.2
6.0%

25.0° 2.4°

155+ 1.7
265+04
174+03
222+08
341+32
73

2507

606+ 13
421+ 13
337 +7
147 +7
595 +8
80.0°
3000*

13+02
1.2+005
1.0+0.02
1.0+0.1
1.1+02
6.0°

033 +0.03
0.23 + 0.01
0.25 + 0.01
0.14 + 0.01
0.16 + 0.02
0.4%

3.0°

923 +36
13.7+43
93.2+46
65+1.0
149 + 12
5.0°

s

24+02
22+0.1
22+0.2
22+0.2
23+02
5.0° 0.6°
16.0°

0.
0.52

* Values established by AAFCO.
® Values established by MAPA.

+ 0.004

Recomendacao
FEDIAF (2021): 7,2-
8,3 mg/kg

211 +1.2 106 +5

Limite legal FEDIAF
(2021): 28 mg/kg




Journal of Consumer Protection and Food Safety
https://doi.org/10.1007/s00003-018-1178-5

Journal of Consumer Protection and Food Safety
Journal fdr Verbraucherschutz und Lebensmittelsicherheit
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Risk assessment of 22 chemical elements in dry and canned pet foods

 RESEARCH ARTICLE

Ana Carolina Cavalheiro Paulelli’ - Airton Cunha Martins Jr' - Eloisa Silva de Paula'? - Juliana Maria Oliveira Souza’ -

2018

Maria Fernanda Hornos Carneiro’' - Fernando Barbosa Junior' - Bruno Lemos Batista'? @

Table 1 Levels (mean £+ SD (min-max)) of essential elements in pet food (dry and canned) and their respective recommended concentration

Element

Dry food

Canned food

Dog

Cat

Dog

Cat

Minimum recommended®

a4

Maximum limit

Fe (mg/kg) 362 + 42.6 (223-680) 384 + 102 (149-535) 910 £ 544 (380-2032)** 896 + 618 (254-1913)**  D: 36"/40° D/C: 1420
C: 80*°
Zn (mg/kg) 133 + 8.79 (125-142) 167 £ 64 (91.5-351) 235 £ 66 (125-316)** 158 £ 67 (92-254) D: 72 80° NA
C: 75*
Mn (mg/kg)  37.8 + 7.86 (29.9-45.7)* 259 £ 12.5 (4.3-44.9) 232 + 12.8 (5.8-39.8) 37.3 £ 16.1 (14.3-60) D: 5.0% 5.8" D/C: 170° ~
C: 50 76 Recomendacao
Cu (mg/kg) 15.8 & 1.19 (14.6-17) 16.5 + 3.8 (7.7-20.9) 25.7 + 154 (10.045.6)**  20.1 £+ 12.0 (8.541.3) D: 7.2 713* C: 28"
C: 50" FEDIAF (2021) 7,2'
Rb (mg/kg) 11.5 & 0.87 (10.6-12.3) 10.3 + 2.3 (5.8-12.8) 14.0 £ 1.5 (12.1-16.2) 89 + 4.2 (3.1-15.1) NA NA
Mo (mg/kg)  0.87 £ 0.06 (0.319-1.69)  0.88 + 0.38 (0.38-1.6) 1.1 £ 0.25 (0.79-1.4) 0.80 £ 0.3 (0.45-1.2) NA NA 8’ 3 m g / kg
Se (mg/kg) 0.56 + 0.05 (0.51-0.61) 0.74 £ 0.36 (0.34-1.8) 1.5 £ 0.19 (1.2-1.8)** 1.2 + 0.43 (0.58-1.9)** D: 0.30" 0.35* D: 0.5°2.0°*
C:03* C: 057°
V (mg/kg) 0.38 & 0.05 (0.33-0.43) 0.27 £ 0.19 (0.10-0.77) 0.37 £ 0.16 (0.25-0.69) 0.3 £ 0.07 (0.17-0.46) NA NA
Cr (mg/kg) 5.1 £ 0.4 (4.7-5.5) 5.1 £ 0.4 (4.3-5.9) 6.1 £ 0.4 (5.3-6.7) 5.1 £ 0.7 (3.8-6.0) NA NA . : | I
Co (mg/kg) 0.14 £ 0.02 (0.12-0.16) 0.13 £ 0.06 (0.053-0.308)  0.12 £ 0.08 (0.06-0.29) 0.1 £ 0.05 (0.04-0.2) NA NA LI m Ite ega F E D IAF
Mg (g/k 1.6 + 0.13 (0.58-7.2)** 1.5 £ 0.57 (0.61-2.4)* 0.68 = 0.11 (0.51-0.87 0.74 &+ 0.20 (0.54-1.1 D: 0.6 0.7° NA
g (g/kg) ( ( ) ( ) ( ) gl (2021) 28 mg/kg
Ca (g/kg) 14.1 £ 1.2 (5.6-31.7)** 15.6 = 7.5 (7.0-36.8)** 6.8 + 2.9 (2.5-10.7) 70 £ 2.4 (3.6-12.0) D: 5.0° D: 25%/18*
C: 6.0™
P (g/kg) 15.8 + 5.1 (7.1-33.3)* 18.9 + 7.2 (9.7-36.5)* 13.9 £ 2.9 (8.8-19.0) 13.6 + 3.1 (9.6-19.3) D: 4.0™° D: 16.0*°
C: 5.0

D dog. C cat, NA not available

*p < 0.05. **p < 0.01. Asterisks indicate differences when comparing the levels of the elements obtained in canned versus dry food and vice versa
*AAFCO (2003)
"FEDIAF (2011)
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Table 1. Copper and zinc concentrations (mg/kg DM) in commercial dog and cat food,
and comparison with the legal limit values of European Union legislation (Regulation
1831/2003/EC).

Dog foods
Copper

Cat foods
Copper

Zinc Zinc

Limite legal (mg/kg) 28 227 28 227

Mean + SD 23.05+13.67 182.12+76.21 26.32+19.50 173.54+78.00

minimum - maximum 0- 103,65 53,4 - 322,56 0-87.44 21,15 - 349,35
Coefficient of variation 0,59 0,42 0,74 0.45

% above the legal limit

(n) 20,83 (15)

% samples with

detection (n) 97,22 (70)

Legenda: SD= standard deviation.

26,39 (19) 28,57 (8) 14,29 (4)

100 (72) 89,29 (25) 100 (28)

Maiores

concentracoes em
alimentos para

Table 2- Comparison of copper and zinc conceR
dogs and cats.

Element Dry dog foods SEM Drv ¢a . SEM V od
Copper 24.0047 0.6273 33.7996 1.5538 <0.0001
Zinc 182.57 1.73 195.08 3.7329 0.0027

Legend: SEM: standard error of mean; P=probability of significance

Table 4- Comparison of copper and zinc concentrations (mg/kg) between the different
categories of dry dog foods.

Standard SEM
17.0288¢  0.9726  23.9083% 1.0196 30.43252 1.2335 <0.0001

2.7353 182.12% 2.8139 226.182 3.3629 <0.0001
Legend: SEM: standard error of mean; P=probability of significance; >* Averages followed
by different letters on the lines differ (P<0,05).

Element Premium SEM  Super premium SEM P

Copper
Zmnc 134.67¢

Zafalon et al. (2020)
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Table 8- Copper and zinc concentrations (mg/kg) in mineral supplements.

Sodium Sodium Potassium Potassium  Calcium  Dicalcium

Element chloride 1  chloride 2 chloride 1 chloride 2  carbonate  phosphate

Copper <0.05 <0.05 <0.05 <0.05 16.62 (505.19 |
Zmnc <0.05 <0.05 <0.05 <0.05 2.51 100.23

Zafalon et al. (2020)



Fatores que contribuem para altas concentrag¢oes de cobre nos alimentos

Utilizacao de grande quantidade de ingredientes com alto teor de
cobre

Poluicao ambiental

Aditivos

Adicao de cobre sem levar em consideracao o teor ja existe nos
ingredientes




Viewpoint

Is it time to reconsider current guidelines for copper
content in commercial dog foods?
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Cambridge, Cambridge CB3 OES, England (Watson); and Department of Clinical Sci-
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Unfortunately, the true copper content of a pet
food cannot be reliably ascertained simply by reading
the food label. It appears that many manufacturers
include premixes to ensure that their diets comply
with AAFCO’s minimum nutrient content recommen-
dations; however, they may do so without taking into
account native copper already in the baseline diet.
Also, even if the copper content is referenced on a
food label, the wide bioavailability of copper from
natural ingredients complicates determining the true



Hepatite cronica associada
ao cobre



Les3ao toxica mais comum

Pode se desenvolver em qualquer ra¢a, incluindo ragas mistas, mas o
Bedlington Terrier (BT), dalmata, Labrador Retriever (LR), Doberman
Pinscher e West Highland White Terrier sao mais predispostos

O acumulo hepatico de Cu anormal resulta da excre¢ao hepatica alterada

de Cu na bile, ingestao excessiva de Cu ou ambas

Quando o Cu excede a capacidade de transporte nos hepatocitos e a
capacidade de ligacao a outras moléculas, o Cu livre causa estresse
oxidativo, levando a degeneracao hepatocelular e morte celular com
inflamacao hepatica aguda ou cronica ou ambas

Excrecao alterada de Cu pode estar associada a mutagcoes genéticas nas
proteinas transportadoras de Cu no figado

TABLE 2 Factors implicated in the etiology of chronic hepatitis
(CH) in dogs and the consensus panel’s opinion on the relative
strength of evidence (strong, moderate, or weak) based on both the

scientific literature and dinical experience

Immune Moderate-strong

References
(see Table 5)

Kroeze (47)
Sevelius (48)

Bishop (19)
Adamus (50)
McKallum (51)

Gonzalez (52)
Rallis (53)

Egenvall (54)
Mylonakis (55)
Frank (56)
Harrus (57)

Nair (58)
Hildebrandt (59)
De Castro (60)

Campora (61)
Martinho (62)
Naughton (63)
Turinelli (64)
Rocha (65)

Chapman (66)
Bromel (67)
Allison (68)
Dubey (69)

Fry (70)
Hoon-Hanks (71)
Magana (72)
Dubey (73)

Gillepsie (74)
Saunders (75)
Bexficld (76)
Boomkins (77)
Rakich (78)

Van der Laan (79)




Ainda mais preocupante em
racas predispostas a HAC
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The ubiquitously expressed MURRI1 protein is absent
in canine copper toxicosis

Adriana E.M. Klomp"', Bart van de Sluis>’, Leo W.J. Klomp'™**, Cisca Wijmenga®*
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Recomendacoes de cobre
para caes



Mudancas das recomendacoes para adicao
de cobre em alimentos
Czarnecki-Maulden et al. (1993)

Oxido de cobre (1,7 ou 4,7 mg/1.000 kcal)

Reducao nas concentracoes séricas de cobre e
hemoglobina em 16 semanas

Sulfato de cobre (1,9 mg/1.000 kcal )

!

Ly g
DR
. »' B\

..‘.:_; A F

Nao desenvolvimento de anemia

Sulfato de cobre (2,7 mg/1.000 kcal ) mmmp Sem diminuicdo nas concentragdes
séricas de cobre



TABLE 15-5 (continued)

Minimal Requirement

Valores extrapolados da necessidade de cadelas
gestantes e lactantes >> ingestao recomendada
para manutencao estimada em 0,1 mg Cu/kg
PC/dia (0,2 mg/kg PC®7>/dia) , assumindo uma
biodisponibilidade de Cu de 30% (Meyer, 1984;

Mevyer et al., 1985)

11l

nt./
TO(N)
cal

ME”

Amt./
Kg
BWU.75

Amt./ Amt./

kg DM 1,000

(=4.000 kcal

Nutrient kcal)® ME"”
Sodium (mg) 300 75
Potassium (g)
Chloride (mg)
[ron (mg)* ,
Copper (mg)* 1.
Zinc (mg) 60 15 2.0
Manganese (mg) 4.8 1.2 0.16
Selenium (ug) 350 87.5 1.8
lodine (ng) 700 175 23.6
Vitamins

Vitamin A (RE)" 1,212 303 40
Cholecalciferol (pg)’ 11.0 2.75 0.36
Vitamin E (a-tocopherol) (mg) 24 6.0 0.8
Vitamin K (Menadione) (mg)* 1.3 0.33 0.043
Thiamin (mg) 1.8 0.45 (0.059
Riboflavin (mg) 4.2 1.05 0.138
Pyridoxine (mg) 1.2 0.30 0.04
Niacin (mg) 13.6 34 0.45
Pantothenic Acid (mg) 12 3.0 0.39
Cobalamin (ug) 28 7 0.92
Folic Acid (pg) 216 54 7.1
Biotin'
Choline (mg) 1,360 340 45

60
4.8

350

880

1.515
13.8
30

1.63
2.25
5.25
1.5
17.0
15
35

270

1.700

379
34
7.5
041
0.56
1.3
0.375
4.25
3.75
8.75

67.5

425

2.0
0.16

11.8
29.6

50

0.45
1.0
0.054
0.074
0.171
0.049
0.57
0.49
1.15
8.9

56

24 mg
64.000/” 16.000"
80 20

2. ()99"

2.6

NRC (2006)




TABLE I1I-3_.
Recommended nutrient levels for complete dog food
Unit per 1000 kcal of metabolisable energy (ME)

Minimum Recommended Level Maximum
UNIT Adu[( based on MER of Early Growth Late Growth lL? = EU legal limit .
(< 14 weeks) & (> 14 weeks) (given only on DM basis, see table I11-3 )
95 kcal/kg®™ | 110 kcal/kg"™ | Reproduction = (N) = nutritional

-—————

Copper® 208

lodine® mg 0.30 0.26 0.38 0.38 lL)
Iron® mg 10.40 9.00 22.00 22.00 (L)
Manganese mg 1.67 1.44 140 140 {L)
Setenium® (wet diets) HE 67.50 57.50 100.00 100.00 {L)
Selenium® (dry diets) HE 55.00 45.00 100.00 100.00 {L)
Zinc” mg 20.80 18.00 25.00 25.00 {L)



Determinac¢ao das necessidades dietéticas

Necessidade de nutriente: menor quantidade (absorvida ou consumida) necessaria para
manutencao das funcoes biologicas e da saude ideal (OMS, 1988)

Estudos de balanco metabodlico: impraticaveis por inumeras variaveis

Ensaios de alimentacao: também sao dificeis de serem executados

Observacoes epidemiologicas




Abordagem atual proposta

Observacoes
epidemiologicas

Revisao das
diretrizes

dietéticas de
cobre do NRC
e da AAFCO

Resultados de
intervencdes
dietéticas em caes
com hepatopatia
associada ao cobre

Center et al. (2021)




Limite superior de tolerabilidade

Nao estabelecido para caes

Abordagem atual:

e|nformacoes atuais poderiam ser utilizadas para
definicao
eAlteracao da recomendacao para o teor de cobre

biodisponivel em alimentos para caes para o que era

recomendado antes de 1997
Center et al. (2021)




Resumo das evidéncias para
reconsiderar as
recomendacoes

dietéticas de cobre para caes



T\ T
J American Veterinary Medical Association

Viewpoint

Is it time to reconsider current guidelines for copper
content in commercial dog foods?

Sharon A. Center DVM Frqm th_e Department of Clinical Sciences, College of VeFerinary M'edicine. Cprnell
University, Ithaca, NY 14853 (Center, Wakshlag); Veterinary Specialty Hospital of

Keith P. Richter DvM San Diego, San Diego, CA 92121 (Richter); Department of Clinical Sciences, Col-
. lege of Veterinary Medicine and Biomedical Sciences, Colorado State University,
David C. Twedt DvM Fort Collins, CO 80521 (Twedt); Department of Veterinary Medicine, University of
Cambridge, Cambridge CB3 OES, England (Watson); and Department of Clinical Sci-

Joseph J. Wakshlag bvM, PhD ences, Cﬁmmings Scﬁool of Veteringary M(edicine, ')I'ufts Unil\:’/ersity. North Grafton,

Penny ). Watson VetMD MA 01536 (Webster).
Cynthia R. L. Webster DVM Address correspondence to Dr. Center (sacé@cornell.edu). 202 1

A incidéncia de HAC parece que aumentou apds novas diretrizes para o teor de cobre
em alimentos para caes em 1997

Aumento das concentracdes hepaticas de cobre ao longo desse tempo

HAC pode ser tratada com sucesso em caes através de quelacao de cobre, seguida de
restricao desse mineral ao longo da vida

Em estudos com Labrador Retrievers, as observacdes clinicas dos autores sugerem que
a alimentacdo a longo prazo de dietas com restricdo de cobre ( 0,04 a 0,07 mg/kg/d) é
segura para caes saudaveis e caes com alteracoes hepaticas

A recomendac3do atual da AAFCO de cobre para caes é 1,83 mg/1.000 kcal equivale a
uma ingestao de cobre de aproximadamente 0,067 mg/kg/d para um cdo de médio ou
grande porte >> aproximadamente 1,7 a 1,8 vezes a ingestao de cobre através de
dietas com restricao deste mineral, consideradas seguras a longo prazo

A insuficiéncia generalizada de cobre nao foi reconhecida clinicamente antes do
desenvolvimento de novas diretrizes dietéticas de cobre em 1997




Conclusoes

Ha evidéncias de que varios alimentos comerciais apresentam teores excessivos de
cobre

As proprias recomendacdes minimas de ingestao tém sido questionadas

Acredita-se que as recomendacoes atuais sao altas e podem exceder o limite
superior de tolerabilidade para alguns caes

Tem sido abordado que as recomendacoes de cobre sejam reconsideradas e que se
considere o estabelecimento de um limite superior de tolerabilidade

Acredita-se que isso reduziria a incidéncia de hepatopatia associada ao cobre em
caes
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