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ABSTRACT
Introduction: Transthyretin (TTR) is a major transporter of thyroxine hormone. Alterations in TTR have been
found to be associated with neurogenerative disorders. Thus the current study aimed to evaluate the clinical
significance of serum transthyretin levels among cases of depression and healthy control subjects. Materials &
Methods: Total 100 euthyroid cases with depression and 50 healthy subjects were included in the study. Degree
of depression was evaluated using 17-item Hamilton Depression Scale. Present study analysed the level of Serum
transthyretin, and other thyroid binding globulin, albumin, globulin, thyroid hormone, thyroid stimulating
hormone were measured. Result: According to the Hamilton Depression Scale, 37 (37%), 37 (37%) and 26 (26%)
patients were found to have mild, moderate and severe depression respectively. In cases of depression TTR was
found to be 22.84 mg/dl however, in healthy control subjects 28.43mg/dl was observed was found to be significant
(p<0.0001). Cases of depression with degree of depression such as mild, moderate and severe, TTR was
25.14mg/dl, 22.28mg/dl and 20.39mg/dl respectively (p<0.0001). Increase level of TSH level was observed in
cases of depression (3.75 mIU/L) however, in healthy control subjects 2.34 mIU/L was observed and differences
was found to be significant (p=0.02). Distribution of Serum Albumin Level (SAL) among cases of depression was
34.70 mg/dl while in healthy subjects 30.90 mg/dl was observed and difference was found to be significant
(p=0.0009). Degree of depression such as mild, moderate and severe had 11.84, 15.08 and 19.46 HDRS score
(p<0.0001). Significant negative correlation (r -0.74, p<0.0001) was observed of TTR with HDRS score among
cases of depression. Conclusions: The present study suggests that serum TTR could be good noninvasive
predictive indicator for depression and could help to access the severity of disease and its prognosis.
KEYWORDS: Transthyretin, Degree of Depression, Hamilton Depression Scale.
INTRODUCTION
Depression is common mood disorder, not only affects
the quality of life[1] but also reduces efficient ability,[2],
worsens rehabilitation outcomes[3], and increases
mortality after stroke.[4] Factors associated with post
stroke depression include history of depression before
stroke, history of a previous stroke, stroke severity, and
disability after stroke.[1] Patients with depression are
incapable to participate in the rehabilitation process or to
engage in necessary behavioural changes and cognitive
therapies, leading to a vicious cycle between depression
and functional impairment.[5] Transthyretin (TTR) is a
54-kDa protein that is mainly synthesized by the liver
and choroid plexus and participates in the transport of
thyroxin and retinol. Serum transthyretin level is
decreased in various conditions such as inflammation,
protein
malnutrition, end-stage liver disease, or
,
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malignancy.[6] It also known as pre-albumin is a protein
synthesized in the liver and the choroid plexus of the
brain.[7] Depression has been well documented in hyper
and hypothyroidism, with varying explanation.
Depression in euthyroid individuals still remains an
enigma. In the peripheral tissues, transthyretin, thyroid
binding globulin (TBG) and albumin are the carrier
proteins for Thyroxine, T4[8] whereas in the brain tissue,
TTR is the only carrier protein. Studies have documented
the correlation of the severity and frequency of
depressive episodes with CSF transthyretin.[9] TTR was
considered to be essential for delivering its ligands to
target tissues, particularly to the CNS.[10] However,
studies in TTR null mice have questioned whether TTR
is indeed essential for thyroid hormone transfer into the
brain.[11] TTR-null mice display significantly reduced
levels of thyroid hormones in the choroid plexus and no
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other protein appears to replace TTR in the transport of
T4 in the CSF.[12] TTR protein involved in the transport
of thyroxin across the blood-brain barrier has been found
to be reduced in CSF from patients with depression.[13] It
has been shown that levels of transthyretin (TTR,
formerly prealbumin), a thyroid hormone binding protein
secreted into the cerebrospinal fluid (CSF) from the
choroid plexus, are lower in depressed patients than in
controls.[14] Thus the present study aimed to investigate
the clinical importance of serum transthyretin in
Depression patients.
MATERIALS AND METHODS
Patients Selection and Sample Collection
The study was commenced after obtaining approval from
the Institutional Ethics Committee and informed written
consent from the patients. It was carried out in the
department of Biochemistry and the Psychiatry
outpatient clinic of a tertiary-care hospital and medical
college in North-Western India. The study included 100
patients diagnosed with depression. The diagnosis was
confirmed by Psychiatry Consultant using Mini
International Neuropsychiatric Interview (MINI) by
concerned clinician.[15] Hamilton Depression Rating
Scale (HDRS) was used to assess severity of

depression.[16] All the patients with depressive disorder
were included except patients with bipolar depression,
psychotic depression, and any other co morbid
psychiatric or chronic physical disorders were excluded
from the study.
All the patient’s blood samples were collected in plain
vial and serum were separated by centrifugation method
(2000rpm for 5 minutes) and stored at -200c till the
analysis.
Statistical analysis: All the statistical analysis was done
using SPSS and graph Pad prism software. All the
quantitative data were presented as mean with standard
deviation. Parametric and non parametric tests were used
for comparison of different groups. P value < 0.05 was
considered to be significant.
RESULTS
Demographics: In present study total 100 cases and 50
controls were included in study.
Among cases 55% were males and 45% were females
however, in control subjects 70% were males and 30%
were females (Table 1).

Table 1: Distribution of selected characteristics of patients and healthy controls.
Variables
Patients n (%)
Healthy controls n (%)
100 (100%)
50 (50%)
Total no.
Gender
Males
55 (55%)
35 (70%)
Females
45 (45%)
15 (30%)
Degree of Depression
Mild
37 (37%)
Moderate
37 (37%)
Severe
26 (26%)
Prognostic importance of TTR among Cases of
Depression and Healthy controls
Significant (p<0.0001) difference was observed in TTR
among cases and controls. In cases of depression TTR
was found to be 22.84 mg/dl however, in healthy control
subjects 28.43mg/dl was observed (Figure 1). When it

was compared among cases of depression with degree of
depression was found to be significant (p<0.0001). Cases
of depression with degree of depression such as mild,
moderate and severe, TTR was 25.14mg/dl, 22.28mg/dl
and 20.39mg/dl respectively (Figure 2).
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Figure 1: Distribution of TTR level among cases of depression and healthy controls.
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Figure 2: Distribution of TTR level among cases of depression with respect to degree of depression.
Distribution of biochemical outcome among Cases of
Depression and Healthy controls
Several biochemical parameters were compared among
cases of depression and healthy control subjects.
Significant difference was observed in distribution of
TSH and SAL among cases of depression and healthy
cases. Increase level of TSH level was observed in cases
of depression (3.75 mIU/L) while in healthy control

subjects 2.34 mIU/L was observed and differences was
found to be significant (p=0.02). Distribution of Serum
Albumin Level (SAL) among cases of depression was
34.70 mg/dl while in healthy subjects 30.90 mg/dl was
observed and difference was found to be significant
(p=0.0009). No significant difference was found in T3,
T4 and TBG level among cases of depression and
healthy control subjects (Table 2).

Table 2: Distribution of Biochemical parameters among cases of depression and healthy subjects.
Parameters
Cases of Depression
Healthy controls
p value
FREE T3pg/ml
2.65+0.95
2.71+0.84
0.78
FREE T4 ng/dl
1.48+0.80
1.52+0.69
0.60
TSH mIU/L
3.75+7.11
2.34+0.86
0.02
TBG mg/dl
1.68+0.64
3.48+13.80
0.21
SAL (Serum Albumin Level) g/l
34.70+9.71
30.90+4.16
0.009
Association of Hormones outcome with degree of
depression among cases of depression
Significant impact of degree of depression was observed
on HDRS score, degree of depression such as mild,

moderate and severe had 11.84, 15.08 and 19.46 HDRS
score (p<0.0001). No significant impact of degree of
depression was observed on biochemical parameters
(Table 3).

Table 3: Distribution of Biochemical parameters among cases of depression with respect to degree of depression.
Degree of depression
Mild
Moderate
Severe
p value
FREE T3pg/ml
2.47+0.83
2.70+1.03
2.85+0.97
0.13
FREE T4 ng/dl
1.45+0.61
1.58+1.0
1.39+0.72
0.97
TSH mIU/L
3.44+2.52
4.33+10.93
3.36+4.32
0.35
TBG mg/dl
1.79+0.65
1.69+0.69
1.53+0.54
0.33
SAL (Serum Albumin Level) g/l
34.07+8.08
35.49+11.61
34.48+9.16
0.79
SGL(Serum Globulin Level) GM/DL
2.37+0.68
2.15+0.60
2.28+0.67
0.45
HDRS score
11.84+1.09
15.08+1.16
19.46+1.96
<0.0001
Correlations of TTR with different hormonal
parameters among cases of depression
Significant negative correlation (r -0.74, p<0.0001) was
observed of TTR with HDRS score among cases of
depression. No such significant correlation was observed
of TTR with biochemical parameters (Table 4).
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Correlation Coefficient
(TTR)
Sig. (2-tailed)
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T3
-0.125
.215

T4
0.008
.939

TSH
0.061
.547

DISCUSSION
Transthyretin (TTR) is a protein mainly synthesized in
liver and choroid plexus and participates in the transport
of several hormones such as thyroxin and retinol. Serum
transthyretin level have been found to be decreased in
various conditions such as inflammation, protein
malnutrition, end-stage liver disease, or malignancy.[6]
TTR was rapidly recognized as the third specific binding
protein (BP) ensuring the transport of thyroid hormones;
the other 2 are serum albumin (ALB) and thyroxine
binding globulin (TBG). It has been reporter that thyroid
hormone transporter function of TTR has been
emphasized, as reduced levels of TTR have been found
in CSF from patients with major depressive disorder,
which could potentially lead to lower levels of thyroid
hormone in the brain.[17] It has previously been shown
that TTR levels are reduced in depressed patients
compared to healthy controls.[18] It was postulated that
the low levels of TTR resulted in reduced levels of
thyroid hormones being distributed throughout the brain
and CSF, which could lead to thyroid hormone- related
depression.[17]
Present study found the significant difference in
distribution of TTR among cases and healthy controls. It
was also observed that degree of depression have impact
on reduction on TTR, reduction of TTR in patients was
observed with the severity of disease among patients.
TSH and SAL was found to be decreased in patients
when compared with control. This suggested decrease in
TTR level in patients associated with decreased level of
TSH and SAL level among patients. It was observed that
HDRS score linked with degree of depression such as
severity of disease. The most important finding,
correlation of TTR with HDRS score was found to be
negative suggested inverse correlation. Study conducted
in an animal model revealed decreased prealbumin
production correlates with serotonergic hypofunction [18],
which is involved in the pathophysiology of depressive
disorder and showed basis for a correlation between
prealbumin and depression.[19] Study conducted by
Fleming et al in 2007 found that TTR enhances nerve
regeneration and may cause depression[20] (Fleming et
al., 2007). Joo Y et al in 2006 demonstrated that
Transthyretin mRNA expression and protein expression
was found to be decreased in a chronic stress-specific
manner.[21] Serum prealbumin was significantly lower in
patients when compared with post-stroke depression,
Baseline serum prealbumin level was associated with
post-stroke depression at
1
month,
suggesting
that prealbumin might be a useful biomarker for poststroke depression.[22]

www.ejbps.com

TBG
0.102
.311

SAL
0.092
.361

SGL
0.129
.202

HDRS
-0.743**
<.0001

CONCLUSION
Present study concluded, serum TTR could be good
noninvasive predictive indicator to access the severity of
disease and its prognosis. Patients with depression had
low serum levels of TTR compared to control. Patients
with depression should be evaluated and followed up by
a simple blood test as serum transthyretin.
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