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Histological Observation on the Development of Cerebellar Cortex in
Red-billed Leiothrix (Leiothrix lutea) after Early Hatching
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Abstract: To study the histological changes of cerebellar cortex of immature red-billed leiothrix (Leiothrix
lutea) at different days of age, brains were sampled from red-billed leiothrixs at 1, 5 and 9 days of age. By
using H.E and toluidine blue staining as well as microscopy, the coronal section of the cerebellum was
observed to analyze the changes of cellular and postnatal structural patterns, and all the data were analyzed
with one-way ANCOVA. The H.E staining showed that the cerebellar cortex of red-billed leiothrix at 1 day of
age consisted of three layers, namely external granular layer (EGL), unclear Purkinje cell layer (PCL) and

internal granular layer (IGL); the external granular layer was obvious, but the margin of Purkinje cell layer
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and internal granular layer was not distinct (Fig. 1a, d). At 5 and 9 days of age, a clear four-layer structure
was observed, including external granular layer, molecular layer (ML), Purkinje cell layer and internal
granular layer (IGL) (Fig. 1b - c, e - f). With the increase of the age, the thicknesses of cortex, molecular
layer and internal granular layer were significantly increased (P < 0.01). Toluidine blue staining showed
clearly that the size of Purkinje cells was significantly increased with the increase of age. At 1 day of age, the
Purkinje cell was small with pyriform and the Nissl body was dark-colored (Fig. 2a, b); at 5 days of age, the
Purkinje cells were enlarged (Fig. 2c, d). At 9 days of age, the size of the Purkinje cells was increased and the
boundary between Purkinje cell layer and internal granular layer was apparent (Fig. 2e, f). Although the
thickness of external granular layer became thinner after a slight increase, there was no significant change
(P > 0.05) (Table 1). There was a reduced proportion of the external granular layer to the cortex (Table 2).
Also the index of internal granular layer to the cortex was increased (Table 2). The results showed that the
histological structure of cerebellar cortex was gradually matured in red-billed leiothrixs after early hatching.
The changes of external granular layer and internal granular layer suggested that the granular cells in internal

granular layer might migrate from external granular layer.
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Fig. 1 Developmental changes in the cerebellar cortex of red-billed leiothrix as revealed by

H.E staining and microscopy
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a. The cerebellar cortex of red-billed leiothrix at 1 day of age (100 x); b. The cerebellar cortex of red-billed leiothrix at 5 days of age (100 >);
¢. The cerebellar cortex of red-billed leiothrix at 9 days of age (100 x); d. The cerebellar cortex of red-billed leiothrix at 1 day of age (400 >);
e. The cerebellar cortex of red-billed leiothrix at 5 days of age (400 >); f. The cerebellar cortex of red-billed leiothrix at 9 days of age (400 >).
EGL. 4MBUKLJZ: IGL. WKL ML. 23 T2 PCL. Tl & BF i)z .

EGL. External granular layer; IGL. Internal granular layer; ML. Molecular layer; PCL. Purkinje cell layer.
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Fig. 2 Developmental changes in the cerebellar cortex of red-billed leiothrix as revealed
toluidine blue staining and microscopy
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a. The cerebellar cortex of red-billed leiothrix at 1 day of age (400 >); b. The cerebellar cortex of red-billed leiothrix at 1 day of age (1 000 >);
c. The cerebellar cortex of red-billed leiothrix at 5 days of age (400 >; d. The cerebellar cortex of red-billed leiothrix at 5 days of age (1 000 >);
e. The cerebellar cortex of red-billed leiothrix at 9 days of age (400 x); f. The cerebellar cortex of red-billed leiothrix at 9 days of age (1 000 X).
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EGL. External granular layer; IGL. Internal granular layer; ML. Molecular layer; PCL. Purkinje cell.
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Table 1 The thickness of each layer in cerebellar cortex

H#% The day of age
1 5 9
SNk JZ External granular layer 21.941 6 +3.297 7 25.254 6 +2.128 0 23.6231+4.2125

PR JZ Internal granular layer _
73 ¥ )2 Molecular layer _
T EFAH M0 %5 Width of Purkinje cell —
T EF AN Height of Purkinje cell —

43.447 7 +2.949 6"
22.349 3 £3.593 0%
4.404 7 +0.703 8"
5.594 3 +1.042 6"

79.186 3 +9.674 8°
57.050 9 +5.261 5°

7.7047 +1.152 6®
11.786 3 +1.337 0°

LHEAR LA IE £ AREEROR: AT EARA AR RS FREORE R R ¥, P<0.01; “—Fonfiit k.

Data are expressed as Mean £SD; The difference between data with different capital letters within a horizontal is extremely significant (P <

0.01); “—"indicates the data is absent.
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Table 2 The ratio of each layer and cerebellar cortex

y GORL )24 B2 T
Hig SHERL R/ B NTRIBR Internal ifflif}lla [eir)/y lcerebellar
The day of age External granular layer / cerebellar cortex Molecular layer / cerebellar cortex g corte}:
1 0.33 — —
5 0.29 0.26 0.51
9 0.15 0.37 0.51

“7 FoRBEEL. “— indicates the data is absent.
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