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Abstract:

BACKGROUND: Glucocorticoids are the steroidal drugs
which are very widely used in large animal medicine. These
agents have advantages in large animals but they have also
been associated with many potential adverse effects, espe-
cially at high doses or prolonged use. OBJECTIVES: The
present experimental study was designed to clarify the ef-
fects of dexamethasone (DEXA) and isoflupredone (ISO), as
the most common glucocorticoids in large animal medicine,
on bovine thyroid hormones. METHODS: Ten clinically
healthy Holstein calves (6-8 months old) were assigned into
2 equal groups. Dexamethasone (1 mg/kg) and isoflupredone
(1 mg/kg) were administered intramuscularly in DEXA and
ISOgroups, respectively, for two consecutive days. Blood
samples were taken at days 0 (before the 1stdose), 1 (before
the 2 nd dose), 2, 3, 5 and 7, from all studied animals and se-
rum concentrations of T3, T4, fT3 and fT4 were determined
in all specimens. RESULTS: Levels of T3 and T4 were de-
creased significantly after administration of both drugs. The
concentrations of T3 and T4 in Iso group were significantly
lower than the DEXA one (p<0.05). There were no signif-
icant changes in serum fT3 and fT4 levels following drug
administration. CONCLUSIONS: Pharmacological doses of
dexamethasone and isoflupredone have suppressive actions
on the circulating levels of thyroid hormones in Holstein
calves possibly via inhibition of TSH production at hypotha-
lamic-pituitary-thyroid level.

Introduction

Several therapeutic agents can affect
thyroid function at different levels (Betty,
2000; Bryan, 2009). These agents can alter
circulating values of thyroid hormone by
changing the levels of binding proteins or by
competing for their hormone binding sites.
Drugs may affect the synthesis or secre-
tion of thyroid hormones. Pharmacological
agents may also alter thyroid hormone me-
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tabolism and cellular uptake. Furthermore,
drugs may interfere with hormone action
at the target sites (Uma and Mihir, 2006).
Hence, evaluating the circulating levels of
thyroid hormones profile following the use
of any medications can assist veterinarians
to monitor the patients in order to prevent
the side effects of drugs.

Glucocorticoids such as dexametha-
sone and isoflupredone are the steroidal
drugs which are very widely used in large
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animal medicine. These agents have an-
ti-inflammatory and immunosuppressant
properties which are critical for the treat-
ment of a variety of diseases (Radostits et
al., 2007). However, besides their benefits,
glucocorticoids, especially at high doses or
for prolonged period, have been associated
with many potential adverse effects (Plumb,
2008). Researchers mentioned that if large
doses of these agents are given for a long
period of time it may reduce thyroid stim-
ulating hormone secretion from anterior pi-
tuitary thereby decreasing thyroid hormone
secretion by different mechanisms (Wilke
and Utiger, 1969). Thyroid cell function can
be regulated by glucocorticoids via changes
in the concentrations of the pivotal bioregu-
lators such as thyroid stimulating hormone
(Kaminsky et al., 1994).

Literatures mentioned the effects of glu-
cocorticoids on thyroid functions in hu-
man beings (Burr et al., 1976; Hosur et al.,
2012), laboratory (Nyborg et al., 1984; Sta-
chon et al., 2014) and farm animals (Mess-
er et al., 1995) but in spite of the common
use of glucocorticoids in bovine medicine,
information regarding the effects of these
agents on thyroid hormones profile is rare
in these animals. Hence, the present exper-
imental study was performed to clarify the
effects of dexamethasone and isoflupredone
on circulating levels of triiodothyronine
(T3), thyroxine (T4), free triiodothyronine
(fT3) and free thyroxine (fT4) in clinically
healthy Holstein calves.

Materials and Methods

In October 2013, 10 clinically healthy
Holstein calves (6-8 months old) were se-
lected from two different dairy farms around
Shiraz, Iran. The animals were examined
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prior to study and were proved to be clin-
ically healthy. Calves were assigned into 2
equal groups (n=5). Dexamethasone (Veta-
coid® 0.2%, Aburaihan Pharmaceutical Co,
Tehran, Iran, 1 mg/kg, intramuscularly) and
isoflupredone (Vetapredone® 0.2%,Aburai-
han Pharmaceutical Co, Tehran, Iran, 1 mg/
kg, intramuscularly) were administered in
DEXA and ISO groups, respectively, for two
consecutive days. Blood samples were tak-
en at days 0O (before the 1stdose), 1 (before
the 2nddose), 2, 3, 5 and 7 from all calves
through the jugular vein in plain tubes. Im-
mediately after blood collections, sera were
separated by centrifugation (10 minutes at
3,000xg) and stored at —22°C until assayed.

Serum T3 concentrations were deter-
mined using a competitive enzyme immu-
noassay kit (Padtan Elm Co., Tehran, Iran).
The intra- and inter-assay CVs were 12.6%
and 13.2%, respectively. The sensitivity of
the test was 0.2 ng/mL. Serum T4 concen-
trations were measured using a competitive
enzyme immunoassay kit (Monobind Inc.,
CA, USA). The intra- and inter-assay CVs
were 3.0% and 3.7%, respectively. The sen-
sitivity of the test was 0.4 mg/dl. Serum T3
and fT4 concentrations were determined by
the fT3 and the fT4 ELISA kits (DiaPlus
Inc., San Francisco, CA, USA). The intra-
and inter-assay CVs of the fT3 assays were
4.1% and 5.2%, respectively. The sensitivity
of the test was 0.05 pg/ml. The intra- and in-
ter-assay CVs of the fT4 assays were 4.5%
and 3.7%, respectively. The sensitivity of
this test was 0.05 ng/dl, too.

Data were expressed as mean + stan-
dard error (SE). Statistical analysis was
performed using two independent samples
t-test to compare mean concentrations of
thyroid hormones within similar hours be-
tween experimental groups. Repeated mea-
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Figure 1. Effects of dexamethasone and isoflupredone
(both at 1 mg/kg, injected intramuscularly for two consec-
utive days) on serum T3 and T4 levels in clinically healthy
Holstein calves. Stars indicate significant differences be-
tween groups on similar days (p<0.05).

sures ANOVA was also used in order to
study the changes in pattern of serum thy-
roid hormones in each group, using SPSS
software (SPSS for Windows, version 11.5,
SPSS Inc, Chicago, Illinois). The level of

significance was set at p<0.05.

Results

Effects of dexamethasone and isoflupre-
done on serum thyroid hormones of clini-
cally healthy Holstein calves are presented
in Figs. 1 and 2. Levels of T3 and T4 were
decreased significantly after both drugs
were administrated (p<0.05). The decreas-
ing pattern of T3 and T4 were continued to
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Figure 2. Effects of dexamethasone and isoflupredone
(both at 1 mg/kg, injected intramuscularly for two consecu-
tive days) on serum fT3 and fT4 levels in clinically healthy
Holstein calves. Stars indicate significant differences be-
tween groups on similar days (p<0.05).

last blood sampling at day 7 and their con-
centrations did not reach base line values at
day zero. The concentrations of T3 and T4
in ISO group were significantly lower than
those of DEXA group (p<0.05; Figure 1).
There were no significant changes in pat-
terns in serum fT3 and fT4 levels following
drug administration. Furthermore, no signif-
icant differences were seen between groups
at all similar hours (p>0.05; Figure 2).

Discussion
Thyroid gland produces the thyroid hor-

mones containing T3 and its prohormone,
T4, which are tyrosine-based hormones.
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Thyrotropes of the anterior pituitary gland
secrete thyroid stimulating hormone (TSH)
and this hormone regulates the production
of T3 and T4 by follicular cells of the thy-
roid gland. T4 is the major circulating thy-
roid hormone which has a longer half-life
than T3. T4 is changed to T3 which is more
potent than T4. fT3 and fT4 represent the
amount of T3 and T4 that are not bound to
proteins. Evaluating the fT3 and fT4 can be
used to assess and manage disorders of the
thyroid gland (Yen, 2001).

Thyroid hormones are primarily respon-
sible for metabolism regulation. They in-
crease the metabolic rate, change protein
synthesis, regulate osteoblasts and nervous
system maturation and increase the sensi-
tivity to catecholamines. The proper circu-
lating levels of thyroid hormones are nec-
essary to develop and differentiate all of the
cells. These hormones are also responsible
for regulation of protein, fat, carbohydrate
and vitamin metabolism. Numerous physi-
ological, pathological and pharmacological
stimuli influence thyroid hormone metabo-
lism (Taylor et al., 1997; Tan et al., 1998).

We hypothesized that glucocorticoids, as
a common pharmacological agent in large
animals, can potentially affect the thyroid
hormones profile. Hence the present experi-
mental study was performed to compare the
effects of dexamethasone and isoflupredone
on the metabolism of thyroid hormones in
clinically healthy Holstein calves. The re-
sults of the current research showed that cir-
culating levels of T3 and T4 in both DEXA
and ISO groups were decreased significant-
ly after glucocorticoids administration.

All of the researchers mentioned that ad-
ministration of glucocorticoids suppress
the thyroid hormones. Glucocorticoids de-
creased blood serum TSH concentrations
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in euthyroid women (Banos et al., 1979).
Dexamethasone administration to hypothy-
roid rats decreased serum TSH. Dexameth-
asone augmented a T3-induced decrease of
TSH. However, changes in pituitary TSH a-
and B-subunit mRNA concentrations were
not found (Ahlquist et al., 1989).

Kakucska et al. (1995) obtained clearer
results on the effects of glucocorticoids on
the hypothalamo-pituitary-thyroid axis. In
the paraventricular hypothalamic nuclei of
adrenalectomized rats, an increase in cor-
ticotropin releasing hormone mRNA oc-
curred in parallel to the increase in pro-thy-
rotropin releasing hormone mRNA. On the
contrary, administration of corticosterone or
dexamethasone caused a marked decrease in
corticotropin releasing hormone mRNA and
pro-thyrotropin releasing hormone mRNA
(Kakucska et al., 1995).

Administration of a single dose of hy-
drocortisone (500 mg) increased both TSH
production and stimulation by thyrotropin
releasing hormone in normal subjects and
patients with Cushing’s syndrome (Rubello
et al., 1992). Only long-term hypocorticism
may be a cause for decreased TSH level.
The earlier recovery of the diurnal rhythm
of TSH than that of cortisol suggests that
the TSH rhythm is not under the direct con-
trol of circulating cortisol (Azukizawa et
al., 1979). Fang and Shian (1981) suggest-
ed that adrenal glands may not be directly
involved in the hypothalamic control of the
pituitary content of TSH. They also revealed
that physiological levels of glucocorticoids
clearly exert an inhibitory effect on TSH re-
lease by the pituitary gland in response to
provocative stimulation.

Administration of a high dose of dexa-
methasone not only suppressed TSH but also
decreased the TSH response to thyrotropin
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releasing hormone administration (Re et al.,
1976).The inhibitory effect of dexametha-
sone is used for monitoring of subclinical
hypothyroidism in obese patients. Adminis-
tration of thyrotropin releasing hormone af-
ter dexamethasone increased the TSH level
only in hypothyroid patients but not in eu-
thyroid obese patients (Coiro et al., 2001).
Results of the Ghadhban and Jawad’s study
(2013) revealed a significant decrease in the
serum concentrations of T3 and T4 during
administration of dexamethasone in rabbits
at 0.5 mg/kg BW. This decrease in the thy-
roid hormones of rabbit circulation may be
due to dexamethasone action as suppression
of hypothalamic-pituitary-thyroid activity.

In conclusion, it can be stated that phar-
macological doses of dexamethasone and
isoflupredone have suppressive actions on
the circulating levels of active thyroid hor-
mone in Holstein calves. Based on the find-
ings of other researchers it may be suggest-
ed that the common pathway of this action
is at hypothalamic-pituitary-thyroid level to
inhibit TSH production and hence reduce
thyroidal T3 and T4 release. The results of
the present experimental study showed that
decreasing the serum T3 and T4 levels can
be considered as a side effect of glucocor-
ticoids in Holstein calves and veterinarians
should note the disadvantages of these phar-
macological agents.
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