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Summary

. Two female spayed dogs belonging to the same owner |
. were admitted for further examinations because of |
i clinical signs and laboratory values compatible with
. hyperthyroidism. Sonography of the ventral aspect of |
. the neck revealed small thyroid glands in both dogs. |
. The hypothesis that the dogs suffered from alimen- |
i tary hyperthyroidism caused by feeding head meat |
| containing thyroid gland tissue was confirmed by |
. consultation of the slaughtering plant, determina- |
| tion of iodine concentrations in deep-frozen samples
. and hormone measurements in 5 other dogs receiving |
i head meat from the same supplier. After changing the !
- diet, thyroxine concentrations declined and clinical
| signs were no longer observed. '

Keywords: dog, hyperthyroxinemia, polydipsia, ali-
i mentary hyperthyroidism, head meat

Introduction

Canine hyperthyroidism is exceptionally rare and typi-
cally results from thyroid carcinomas producing exces-
sive amounts of thyroid hormones (Mooney and Jones,
2004). Sporadic cases associated with a functional ad-
enoma have been reported (Lawrence et al., 1991; Itoh
et al., 2007). Elevations of thyroid hormones are usually
modest and clinical signs are mild (Meuten, 2002). Other
published causes of elevated thyroxine concentrations
(hyperthyroxinemia) in dogs include excessive levothy-
roxine treatment (Feldman and Nelson, 2004, Fine et al.,
2010), discontinuation of the administration of substanc-

Hyperthyreose bei Hunden verursacht durch |
i die Aufnahme von schilddriisenhaltigem Kopf- :
| fleisch ;

Zwei weiblich kastrierte Hunde einer Besitzerin mit
i auf Hyperthyreose hindeutenden klinischen Sym- i
. ptomen und Laborbefunden wurden zur weiteren |
| Abklirung iiberwiesen. In der sonographischen Un- |
. tersuchung des ventralen Halses konnten bei beiden |
. Hunden kleine Schilddriisen dargestellt werden. Die |
i Hypothese dass die Hunde an einem alimentiren !
. Hyperthyroidismus litten, der durch die Verfiitte- |
| rung von schilddriisenhaltigem Kopffleisch ausgelost |
wurde, konnte durch eine Kontaktaufnahme mit dem
| Fleischhauer, Jodmessungen in eingefrorenen Futter- |
proben und durch Hormonbestimmungen bei 5 an- |
i deren Hunden die mit Kopffleisch vom gleichen Liefe-
| ranten gefiittert wurden, bestitigt werden. Nach einer |
| Futterumstellung sanken die Schilddriisenwerte und |
. klinische Symptome konnten nicht mehr beobachtet |
. werden. '

. Schliisselworter: Hund, Hyperthyroxindmie, Polydip-
i sie, alimentdre Hyperthyreose, Kopftleisch

es blocking T. synthesis (Frank et al., 2005) and thyroid
trauma (Rau et al., 2007). Spuriously elevated thyroxine
concentrations are possible in case of anti-thyroxine an-
tibodies interfering with specific immunological assays
(Choi et al., 2006) and prolonged storage of serum at
high temperatures (Behrend et al., 1998).

Recently Kohler et al. (2012) described a possible new
cause of hyperthyroxinemia in 12 dogs in a retrospec-
tive study. Eight of these dogs were fed the “bones and
raw food” (BARF) and 4 a commercial diet. In the latter,
dried gullet was added to the feed on an almost daily ba-
sis. Six dogs showed clinical signs including weight loss,
restlessness, aggressiveness, tachycardia and panting. As
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clinical signs disappeared after changing the diet, the au-
thors speculated that hyperthyroxinemia was most likely
caused by the feeding of fresh or dried thyroid tissue from
animal origin. The present case report describes alimen-
tary hyperthyroidism in 2 dogs with polyuria and poly-
dipsia as the leading symptoms, caused by the consump-
tion of head meat containing thyroid gland tissue.

History

Two female spayed Rhodesian Ridgeback dogs with 11
and 13 years of age belonging to one of the authors were
admitted to the Clinic for Companion Animal Medicine
(University of Veterinary Medicine Vienna) because of
clinical signs and laboratory values compatible with hy-
perthyroidism.

The dogs, living in the same house-hold, had a history of
gradually worsening polydipsia, polyuria, excessive pant-
ing and restlessness. Appetite was good and weight loss
had not been observed. Recently one of the dogs had col-
lapsed during a walk, and despite intensive examinations
including cardiac and abdominal ultrasonography, no
underlying disease had been identified. Sinus tachycardia
was the only abnormality detected.

Results of complete blood counts were unremarkable.
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Except for slightly elevated liver enzymes (alanine amino
transferase: 168 U/l, norm. < 55 U/l; aspartate aminotrans-
ferase: 36 U/l, norm. < 25 U/) in the younger dog, plasma
biochemical parameters were within reference limits. Urine
of both dogs was isosthenuric and contained no active sedi-
ment. The urinary protein to creatinine ratio, measured in
the older dog, was 0.02 (norm. < 0.5). Hormone measure-
ments, performed with a chemiluminescence immunoassay
(Immulite, Siemens Medical Solutions, Flanders, U.S.A.),
included thyroxine (193 nmol/l in both dogs, reference
range 17 to 58 nmol/l, Fig. 1, dogs 1 and 2), free thyrox-
ine (8.4 and 13.8 pmol/l; reference range 7.7-48 pmol/l)
and thyroid stimulating hormone measurements ([TSH]
0.03 ng/ml in both dogs, reference range < 0.6 ng/ml).
Further anamnesis revealed that one year before, the
owner had started with a homemade raw food diet in-
cluding ~ 300—500 grams of ground head meat per day.
Meat was stored in the deep freezer at —20 °C. The dogs
had no access to thyroid medication.

Ultrasonography

Sonographic examination of the ventral aspect of the
neck revealed normal shaped thyroid glands with a total
volume of 485 mm3 in the older and 235 mm3 in the
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Figure I: Total thyroxine concentrations in 7 dogs fed with thyroid-containing head meat. In dogs 1 and 2 the head meat
was eliminated immediately after the first measurement, whereas a reduction to 50 % (control 1) and 30% (control 2) of
the original amount was fed in dogs 3 to 7. Dashed horizontal lines denote upper and lower reference limits. Data below the

detection limit of the assay are given as 6 nmol/l.
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younger dog (no breed specific references available, nor-
mal volume [mean + SD] in Akitas: 987.4 £ 420.1mm’,
Golden Retrievers: 947.6 + 311.7; Bromel et al., 2006).
The total thyroid volume was calculated by summation of
volumes of the right and the left thyroid glands. Thyroid
volume was determined with the formula n/6 x (length x
height x width). A 1 x1 cm hypoechogenic round struc-
ture, was detected in the cranial part of the left thyroid
gland caudal to the parathyroid gland in the older dog.
The sonographic appearance of this cystic structure re-
mained unchanged during the follow up of 4 months.
Biopsy was not performed.

Laboratory analysis

Thyroglobulin-, triiodothyronine- and thyroxine au-
toantibodies, measured at the Institute of Immunology
(Department of Pathobiology, University of Veterinary
Medicine Vienna) using an enzyme immunoassay devel-
oped and validated for canine serum (Patzl and Mostl,
2003), were not detectable.

Frozen ground-beef samples were sent to the Austrian
Agency for Health and Food Safety (Linz, Austria) for
iodine determination. Iodine was measured using induc-
tively coupled plasma mass spectrometry (ICP-MS) after
alkaline extraction. The analysis revealed iodine concen-
trations (mean + SD) of 9.43 + 2.36 mg/kg (average io-
dine of muscle tissue ~ 0.02—0.15 mg/kg; Flachowsky et
al., 2007). After selective removal of visible thyroid tissue
during neck trimming, iodine concentrations dropped
below the detection limit of 0.08 mg/kg. Thyroxine was
additionally measured in 5 other dogs fed with head meat
from the same supplier. This group consisted of 4 female
Rhodesian Rhidgebacks [Fig.1 dogs 3—6] and one female
Miniature Pinscher [Fig. 1 dog 7], ranging in age from
1-6 years. Four of these dogs also showed hyperthyrox-
inemia (Fig 1, dogs 3, 4, 5 and 7), but only 2 had shown
mild clinical signs (restlessness and aggressiveness). TSH
was below the detection limit of 0.03 ng/ml in all dogs.

Follow up

Hormone concentrations were monitored in all 7 dogs
after eliminating (dogs 1 and 2) or reducing (dogs 3—7)
the allotment of the specific head meat from the diet
(Fig.1). Thyroxine and TSH values were determined on
days 2 and 12 in dogs 1 and 2, and on days 6 and 19 in
dogs 3 to 7. TSH concentrations stayed low throughout
the observation period in all dogs.

Discussion

To the authors' knowledge, this is the second report of
food induced hyperthyroidism in dogs. The first publica-
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tion, a retrospective study from 2006 to 2011, appeared
during the writing of this paper and described 12 dogs
with hyperthyroxinemia most likely caused by feeding
thyroid tissue from animal origin (Kéhler et al., 2012).
Thyroid hormones are orally active and feeding fresh
thyroid glands was one of the first effective treatments of
hypothyroidism in human patients (Mackkenzie, 1892).
Thus it is not surprising that the consumption of thyroid
containing ground beef can cause hyperthyroxinemia. In
fact, two large outbreaks of alimentary hyperthyroidism
in the United States in 1984 and 1985 (Hedberg et al.,
1987) resulted in the prohibition of gullet trimming by
the United States Department of Agriculture. Since then
sporadic cases from Canada (Parmar and Sturge, 2003)
and the Netherlands (Hendriks and Looij, 2010) have
been reported.

In contrast to the recent publication of Kohler et al.
(2012) polyuria and polydipsia were the most conspicu-
ous clinical signs in the dogs of this study and in combi-
nation with excessive panting and restlessness prompted
the referring veterinarian to measure thyroid hormones.
These signs are consistent clinical findings in dogs with
functional thyroid tumors (Meuten, 2002) and are typi-
cally observed in dogs with levothyroxine intoxication
(Feldman and Nelson, 2004). After receiving the labora-
tory results showing very high thyroxine concentrations
in both dogs, the simultaneous occurrence of functional
thyroid neoplasia was considered. Although the finding
of small thyroid glands in a dog with hyperthyroxinemia,
absence of detectable thyroxine antibodies and no access
to thyroid medication would normally result in further
examinations e.g. pertechnetate thyroid scan, the exis-
tence of ectopic thyroid tissue in two dogs of the same
owner was considered very unlikely. A causative relation-
ship with the feeding protocol was taken into consider-
ation. The hypothesis that clinical signs were caused by
“alimentary hyperthyroidism” was substantiated by the
fact that the butcher had not removed the thyroid glands
when harvesting meat from the neck (personal communi-
cation) and that the iodine concentrations in the ground
head meat were very high. In fact daily iodine intake of
the 2 dogs was at least 247 ug/kg®”* compared to the rec-
ommended allowance of 29.6 pg/kg®” (kg”® = metabolic
body weight; National Research Council, 2006). Finally,
4 of 5 other dogs receiving the same feed had hyperthy-
roxinemia, and eliminating the ground beef from the diet
normalized thyroid hormone concentrations in all dogs.

Whether hyperthyroidism was caused by excessive iodine
or thyroxine in the ground meat was not determined. Al-
though healthy thyroids have regulatory mechanisms to
keep thyroid hormones within physiological ranges even
in the presence of iodine excess, iodine-induced hyper-
thyroidism is a well described phenomenon in humans
with underlying thyroid diseases (Roti and Uberti, 2001).
As histopathology was not performed in the dogs of this
study preexisting thyroid pathology cannot be excluded.
Nevertheless the simultaneous occurrence in 6 dogs im-
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plicates that hyperthyroidism was caused by the ingestion
of authentic thyroxine. It has to be determined whether
alimentary hyperthyroidism is exclusively caused by the
consumption of “raw” thyroid gland tissue. This seems
unlikely as thyroxine is not destroyed by cooking and
outbreaks of thyrotoxicosis in humans were caused by the
consumption of fried ground beef (Hedberg et al., 1987).
Possible causes of collapse, as reported in one of the dogs
include cardiovascular manifestations of hyperthyroid-
ism (Fine et al., 2010) and thyrotoxic hypokalemic pa-
ralysis (Kung, 2006).

Conclusion

The work-up of dogs with elevated thyroxine concentra-
tions should include a thorough investigation of feeding
habits, as hyperthyroidism with or without clinical signs
can be caused by the consumption of thyroid-containing
head meat.
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