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Abstract

The role of iodine in ruminant reproductive function is well known. However, studies about the impact of this
deficiency in reproductive performance of cattle are scarce. This paper describes stillbirth episodes in three beef cow herds
in northwest Argentina. The stillbirth losses ranged between 15.8 and 25%. Grossly, the thyroid glands presented diffuse,
bilateral and symmetric enlargement. Microscopically, follicular epithelium showed severe hyperplasia and hypertrophy,
forming multiple stratified layers of large cuboidal cells, with papillary projections into the follicular lumen. Free thyroxine
(T4f) mean levels in serum from aborted cows and heifers was 0.63+0.05 ng/dl. A diagnosis of congenital goiter was
performed based on these findings. Following the diagnosis, the herds were supplemented orally and parentally with iodine.
Mean T4f level post-treatment was 0.80£0.05 ng/dl and the stillbirth rate dropped sharply.
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Introduction

Beef bovine production in Argentina over the past
decade or so has been characterized by relocation to
marginal lands, and reduction of stock. The net
consequence of the first is an increase in the numbers of
cattle heads in the northwest and northeast regions of the
country (11). In addition, the average national weaning rate
did not exceeded 65% due to, among other causes, high
perinatal losses. The latter are defined as death that occurs
immediately before, during or up to 48 hours after birth
(1).

The role of iodine on reproductive function is well
known (17, 18). In ruminants, the metabolism of the
maternal thyroid gland is fundamental for fetal growth and
development (14). Thyroxine (T4) synthesis and its
conversion into tri-iodo-thyronine (T3) depends on the

integrity of the thyroid gland and the adequate supply of
maternal iodine (17, 18).

Reproductive losses associated with iodine
deficiency in cattle and other animal species have been
described throughout world (12, 14, 17). However,
information about perinatal calf mortality associated with
iodine deficiency in South America is scant (6, 9). This
paper describes three outbreaks of perinatal calf mortality
associated with iodine deficiency and goiter in
northwestern Argentina.

Case Report

The outbreaks occurred in three beef cattle farms
(E1, E2 and E3) of the Argentinean northwest. The
location, production characteristics and number of cattle
per herd are shown in Table 1. All affected cows were in
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excellent nutritional condition and did not show clinical
abnormalities before or after the abortions. Affected calves
(n=33) were born dead or died between a few minutes and
several hours after birth. No placental retention was
observed. The calves that were born alive presented in

respiratory difficulty, reduction of the suction reflex and
were unable to stand. Edema in craneo-ventral area of the
neck was observed in one animal.

Table 1. Location, signalment and mortality rate in three farms with goiter-associated perinatal mortality pre and post

treatment with iodine.

Farms Location Categories of N° of Breed Feeding Perinatal mortality rate
animals present  heads in Pre- Post-
in ranch ranch treatment treatment
E1l 29°44°68"S Heifers 140 Brangus Gatton panic 15.8 % 0%
63°25'49” W grazing
(Santiago del
Estero province)
E2 24°86°88°S 65°  Cows and heifers 120 Crossbreed Mixed natural 25 % 12%
59720°W pasture grazing +
(Salta province) sorghum silage
(ad libitum)
E3 25°097°49°S Cows and heifers 20 Aberdeen Mixed natural 20 % 3.6 %
65°49°67” W Angus pasture grazing +

(Salta province)

corn silage (12
kg/head/day)

The Specialized Veterinary Diagnostic Service of
the National Institute of Agricultural Technology in Salta,
Argentina (SDVE-INTA, Salta), received three dead calves

(N1, N2 and N3) originating in each of the farms included
in this study, respectively. Signalment of these three
animals is summarized in Table 2.

Table 2. Signalment and thyroid gland weight of three calves necropsied with goiter.

Calves Breed Sex Body weight  Thyroid gland weight  Thyroid gland weight/ Body weight
N1 Brangus Male 25 kg 24 ¢ 0.92 %
N2 Crossbreed Female 23 kg 48 g 2.08 %
N3 Aberdeen Angus Male 19 kg 68 g 3.57%

Full necropsies were performed on the three
calves. The thyroid gland of the three calves were diffusely
hyperemic and had diffuse, bilateral and symmetric
enlargement (Fig. 1). The total weight of the thyroid gland
was 24, 48 and 68 g for animals N1, N2 and N3,
respectively (Table 1). In addition, calf N3 showed mild
subcutaneous edema in the ventral area of the upper neck.
No other significant gross abnormalities were observed in
any of the three calves examined.

Samples of thyroid gland, liver, spleen, kidney,
lung, lymph nodes, brain and spinal cord from each calf
were collected and fixed in 10% buffered, pH 7.2 formalin
for 24-48 h and processed routinely to produce 5 um thick
hematoxylin and eosin sections.

Microscopically, the most striking lesions were
observed in the thyroid gland and they were similar in the
three animals. They consisted of very small and irregular
follicles with the lumen almost completely obliterated and
absence of colloid. The follicular epithelium showed
severe and diffuse hyperplasia and hypertrophy (Fig. 1)
and presented up to three layers of cells, and papillary
projections into the follicular lumen. Occasionally, mitotic

figures were observed in follicular epithelial cells. Two
calves presented partial atelectasis in the cranial lobes of
both lungs. No other significant microscopic abnormalities
were observed in any other tissue of the three calves
examined.

Blood without anticoagulant was collected from
20, 15 and 10 non-aborted adult cows in each herd,
respectively (Table 3). Aborted cows had been culled and
were no longer available for sampling. The first set of
samples was collected during the last gestation trimester
The serum was separated and processed to determine
levels of free thyroxine (T4f) by radioimmunoassay in
solid phase as previously described (2). In these cows, the
average T4f level was 0.63 + 0.05 ng/dl (Table 3). Normal
range of T4fis 0.7£0.18 (13).

In view of these results, cows in the three herds
were treated with iodine. In E1 and E2, a commercial
iodine product (4 g of organic iodine/100 ml) was used
subcutaneously at the dose recommended by the
manufacturer (15 ml/animal). In E3 a solution of metallic
iodine (12g/100 ml) and potassium iodide (8.57g /100 ml)
was spread daily on the food (corn silage) at an
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approximate dose of 0.05ml/animal. About 30 days post-
treatment, the animals were sampled for the determination
of T4f again. The T4f levels increased significantly in the
three herds after treatment with an average T4 level of 0.80
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Figure 1. Calf thyroid gland.
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+ 0.05 ng/dl (Table 3). The number of dead or weak calves
in the three herds was drastically reduced in the next
calvinf season (Table 1).
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follicular cells, forming papillary projections and obliterating the follicular lumen. Colloid is absent. H&E stain.

Table 3. Free thyroxine (T4f) levels in cows of three farms before and after iodine treatment.

Farm n Pre-treatment T4f (ng/dl) Post-treatment T4f (ng/dl)
El 20 0,69 +0,08a 0,86 +0,08b
E2 15 0,54 £0,04a 0,68+0,03b
E3 10 0,67 £0,05a 0,87 +0,04b
Average 45 0,63+0,05a 0,80 +0,05b

T4f reference (adult cattle) = 0,7 £ 0,18 ng/dl. (Paulikova et al., 2011).

Discussion

Based on epidemiology, gross, microscopic and
biochemical findings, a diagnosis of congenital diffuse
goiter due to iodine deficiency was established. This
diagnosis was further confirmed when after treating cows
with iodine, T4f levels increased and perinatal mortality
was reduced.

Nichols et al. (1949) found that in bovine fetuses
the relative growth of the thyroid glands is constant in
relation to body weight. According to Underwood and
Suttle (18) the thyroid gland weight of a normal calf is 14
g or less; a weight >18 g is indicative of congenital goiter.
Thyroids weighing between 14 and 18 g are considered
borderline for a diagnosis of congenital goiter. In our
study, the weight of the thyroid glands of the three calves
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was well above 18 g. In cases of goiter, the follicular cell
hyperplasia is caused by the persistent stimulation of
thyroid-stimulating hormone (TSH) on these cells in
response to low peripheral concentrations of T3 and T4
(15, 18), which was the case in these animals.

Matamoros et al. (7) suggested that T4f is the
most appropriate hormone to evaluate thyroid function in
cattle. Supporting this recommendation, Contreras et al (2)
found normal levels of T3 but low levels of T4f in animals
with subclinical hypothyroidism. However, the levels of
T4f suggested as normal are variable in the literature (3,
18). In the present study, all animals of the three study
herds received iodine supplementation, after which the
neonatal losses dropped dramatically and no new cases of
goiter were observed. These findings suggest that the
hypothyroidism observed was the result of iodine
deficiency. In E2, although perinatal mortality rates
decreased, the levels continued to be high post iodine
administration. It was speculated that this was due to the
fact that concentrations of T4f persisted at subnormal
levels after applying iodine.

In ruminants under extensive grazing conditions,
the possible origins of hypothyroidism are: 1) forage and
water with low iodine concentration, 2) selenium
deficiency, and 3) ingestion of goitrogens contained in
plants or other food (17). No goitrogenic plants species
were observed in the grazing area of any of the herds. The
presence of the same problem in three distinct farms of the
same region, suggests the low concentration of iodine in
forage as a fundamental cause of hypothyroidism. The
Argentine northwest is known for iodine deficiency in the
human population (17). Studies about iodine deficiency in
animals are, however, scarce. Garcia Torregrosa (5)
reported low concentrations of iodine in bovine milk from
the Lerma Valley in Salta province, while Marin et al. (6)
reported reproductive losses due to different infectious
causes and assumed to be predisposed by iodine deficiency
in a breeding herd from the San Martin County in the same
province. In the present study, an analysis of infectious
causes on mortality rate was not carried out. However, the
gross and microscopic features observed and the response
to iodine supplementation in the three herds strongly
suggests that iodine deficiency was the most probable
cause of the perinatal losses.

In ruminants and other animals, hypothyroidism is
characterized, amongst other problems, by reproductive
disorders such as infertility, prolonged gestation, abortions,
and increased perinatal mortality rates (8). The birth of
weak calves that have difficulty incorporating and suckling
is a frequent finding in iodine deficiency as seen in the
three herds presented here (6, 18). Thyroid hormones are
essential to maintain the basal metabolism and
thermoregulation of newborns (17, 18).

Selenium  deficiency can  also  induce
hypothyroidism because the conversion of T4 to T3, which
is the active form of thyroid hormone in tissues, requires
the action of the enzyme deiodinase, which is selenium-

dependent (18). The concentration of selenium in the
animals of this study was not measured and therefore
selenium co-deficiency cannot completely be ruled out.
However, the significant clinical improvement observed
after iodine supplementation suggests that the main cause
of hypothyroidism in this animals was iodine and not
selenium deficiency. Furthermore, no gross or microscopic
lesions suggestive of selenium deficiency were seen in any
of the animals of this study (4).
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