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Fig. 1. Comparison of the number of BDNF- and TrkB-immunoreactive

Purkinje cells between the controls and the chronic ethanol treatment groups

Fig. 2. Sex differences of the number of BDNF- and TrkB-immunoreactive
Purkinje cells ~-—-———""""""""""""""""""""""""""""“""~——————— 12
Fig. 3. BDNF immunoreactivity in the cerebellar cortex in the controls and the
chronic ethanol treatment groups —————————————————————————————————— 28
Fig. 4. TrkB immunoreactivity in the cerebellar cortex in the controls and the

chronic ethanol treatment groups ~————"""""""""""""""~""~"—"—~"—"—"——— 29



ABSTRACT

Reduction of brain-derived neurotrophic factor and its
receptor TrkB expression in the rat cerebellum after

chronic ethanol treatment

Park, Sang-Soo
Advisor: Prof. Moon, Jeong-Seok, Ph.D.
Department of Medicine,

Graduate School of Chosun University

Brain-derived neurotrophic factor (BDNF) and its specific receptor TrkB are
concerned with survival and maintenance of neurons in the mature cerebellum.
This study examined the effects of chronic ethanol treatment (CET) on the
expression of BDNF and TrkB proteins in the rat cerebellum. CET was induced
via daily liquid alcohol intake for 28 weeks beginning at 10 weeks of age. Adult
Sprague-Dawley rats (n=24) were divided into two groups according to sex.
Immunohistochemistry was performed to detect the localization of BDNF and TrkB
proteins, and the number of BDNF- and TrkB-immunoreactive (IR) Purkinje cell
was measured in the lobule 2/3 and 4/5 of cerebellum. As a result, BDNF and
TrkB immunoreactivities were detected in cell bodies and dendrites of Purkinje
cells both in the controls and the CET groups. However, in the molecular layer,
the staining intensity and the complexity of dendrite of Purkinje cell were reduced
in the CET groups compared to the controls both in male and female. The

statistical result also had shown that the CET produced significant reduction of the



number of BDNF- and TrkB-IR Purkinje cells both in male and female. On the
other hand, there was no sex differences except for BDNF-IR Purkinje cells in the
CET group. These results may indicate that CET produces a significant reduction

of BDNF and its receptor TrkB expression in the rat cerebellar Purkinje cell.
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Table 1. Blood alcohol levels

Control sucrose-fed group  Chronic ethanol treatment group

+

Male 0 (n=6) 0.0883 + 0.0325 * (n==6)
Female 0 (n=6) 0.0667 + 0.0422 © (n=6)

+

Values are means + standard deviation % for alcohol. * indicates significant difference
from the control sucrose-fed group at the p<0.05 level determined by Mann-Whitney U

test.

_‘IO_



A BDNF-IR Purkinje cells
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Fig. 1. Comparison of the number of BDNF- (A) and TrkB-immunoreactive (IR)
Purkinje cells (B) between the controls and the chronic ethanol treatment groups in the
lobule 2/3 and 4/5 of cerebellum (mean values * SD). * »<0.05 and ** p<0.005 in
relation to the controls (Mann-Whitney U Test). In the chronic ethanol treatment
groups, both BDNF- and TrkB-IR Purkinje cells were significantly reduced compared

to the controls in each male and female group.
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A ) BDNF-IR Purkinje cells

] male
I female

Number of cells

m-CT {-CT m-CET f{-CET

B TrkB—-IR Purkinje cells

110 ¢ O male

100 M female
9 r
80
70 ¢

Number of cells
8383

20 r
10 |

m-CT f-CT m-CET {-CET

Fig. 2. Sex differences of the number of BDNF- (A) and TrkB- IR Purkinje cells (B)
in the lobule 2/3 and 4/5 of cerebellum in each controls and chronic ethanol treatment
groups (mean values = SD). * Significantly increased in the female chronic ethanol
treatment group compared to the male chronic ethanol treatment group, »<0.05
(Mann-Whitney U Test). The female groups were all tend to increase compared to the
male groups but these did not show statistical significance except for BDNF-IR
Purkinje cells in the chronic ethanol treatment group.
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Explanation of Figures

Fig. 3. BDNF immunoreactivity in the cerebellar cortex in male control sucrose—fed
group (a, c¢), female control sucrose-fed group (e), male chronic ethanol treatment
group (b, d) and female chronic ethanol treatment group (f). BDNF
immunoreactivity was detected in cell bodies and dendrites of Purkinje cells almost
all groups. In the molecular layer, the staining intensity and complexity of dendrites
of BDNF-IR Purkinje cell was reduced in chronic ethanol treatment group
compared to control sucrose—-fed group both in male and female. In male chronic
ethanol treatment group, loss of BDNF-IR Purkinje cell was observed and some
BDNF-IR Purkinje cell were hypertrophied (arrowheads). Arrows indicate dendrites
of the Purkinje cells in the molecular layer. 2/3, 4/5 = lobule 2/3, 4/5; G = granular

layer; M = molecular layer; P = Purkinje cell layer. Scale bars = 50 um

Fig. 4. TrkB immunoreactivity in the cerebellar cortex in male control sucrose-fed
group (a), female control sucrose-fed group (c), male chronic ethanol treatment
group (b) and female chronic ethanol treatment group (d). TrkB immunoreactivity
was strongly detected in cell bodies and dendrites of Purkinje cells in all control
sucrose-fed group compared to control sucrose-fed groups. In addition, TrkB
immunoreactivity was observed in the granular layer in female control sucrose—fed
group. The entire molecular layer was weakly stained and long dendrites were
observed in all chronic ethanol treatment groups. TrkB-IR Purkinje cell was
reduced in chronic ethanol treatment group compared to control sucrose-fed group

both in male and female. Arrows indicate dendrites of the Purkinje cells in the
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molecular layer. 4/5 = lobule 4/5; G = granular layer; M = molecular layer; P =

Purkinje cell layer. Scale bars = 50 pum
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