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Abstract

Background and Purpose Liver failure is often associated with psychiatric alterations, partly resulting from the increased

dopamine levels in brain. We aimed to investigate relationship between increased dopamine levels and mental abnormalities

using bile duct ligation (BDL) rats and document mechanism that liver failure increased dopamine levels in SH-SY5Y cells.

Experimental Approach Psychiatric alterations were operated following 14-day BDL. Dopamine and its metabolite levels in

cortex, expressions of enzymes and transporters related to dopamine metabolism and transport in cortex and hippocampus

were measured. SH-SY5Y cells were used to investigate whether NH4Cl, bile acids and bilirubin affected expression of tyrosine

hydroxylase (TH) or not. TH expression in SH-SY5Y cells co-incubated with bilirubin and signal pathway inhibitors was

measured. Key Results Open-field test results showed a remarkable increase in exploratory behavior following BDL. BDL

increased dopamine levels and expression of TH protein in cortex. MAO-A and Mb-COMT slightly but significantly decreased.

Data from SH-SY5Y cells showed that increased bilirubin levels was a factor in inducing TH expression. Both inhibitor of

NF-κB pathway BAY117082 and silencing p65 remarkably reversed bilirubin-induced upregulation of TH protein. NF-κB

activator TNF-α increased expression of TH protein. Roles of bilirubin in TH expression and increases in dopamine levels

were documented using hyperbilirubinemia rats. Significant increases in dopamine levels, expressions of TH, p65 and p-p65

protein were observed in hyperbilirubinemia rats. Conclusion and Implications BDL significantly increased dopamine levels

in rat cortex partly due to bilirubin-mediated TH induction. Increased bilirubin induced TH expression via activating NF-κB

signaling pathway.

Hosted file

Manuscripts.pdf available at https://authorea.com/users/401396/articles/513485-bile-

duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-

induction-of-tyrosine-hydroxylase

Hosted file

Table 1.pdf available at https://authorea.com/users/401396/articles/513485-bile-duct-

ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-

induction-of-tyrosine-hydroxylase

Hosted file

Table 2.pdf available at https://authorea.com/users/401396/articles/513485-bile-duct-

ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-

induction-of-tyrosine-hydroxylase

Hosted file

1

https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase


P
os
te
d
on

A
u
th
or
ea

13
M
ar

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
56
70
57
.7
49
07
55
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
. Table 3.pdf available at https://authorea.com/users/401396/articles/513485-bile-duct-

ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-

induction-of-tyrosine-hydroxylase

2

https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase
https://authorea.com/users/401396/articles/513485-bile-duct-ligation-increased-dopamine-levels-in-the-cerebral-cortex-of-rats-partly-due-to-induction-of-tyrosine-hydroxylase


P
os
te
d
on

A
u
th
or
ea

13
M
ar

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
56
70
57
.7
49
07
55
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

3



P
os
te
d
on

A
u
th
or
ea

13
M
ar

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
56
70
57
.7
49
07
55
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

4



P
os
te
d
on

A
u
th
or
ea

13
M
ar

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
56
70
57
.7
49
07
55
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

5



P
os
te
d
on

A
u
th
or
ea

13
M
ar

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
56
70
57
.7
49
07
55
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

6



P
os
te
d
on

A
u
th
or
ea

13
M
ar

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
56
70
57
.7
49
07
55
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

7


