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(Abstract)

SEXUAL DIMORPHISM OF SONG CONTROL NUCL EUS RA IN
THE FOREBRAIN OF SONGBIRD ( LONCHURA STRIATA) ~

ZEN G Shao-Ju ZHAN G Xin-Wen ZUO Ming Xue
( College of Life Science, Beijing Normal University, Beijing 100875, China)
( Department of Biology, Hainan Normal College, Haikou 571158, China)

Songbirds exhibit some of the most extreme sex dimorphismin the brain of al vertebrates. The mechanisms
that control this sexua dimorphism are poorly understood. By usng histologica and neura tract-tracing meth-
ods, we studied the development of the sexua dimorphism of aforebrain nucleus involved in the song control ,
the robust nucleus of the archistriatum (RA) of songbird, Striated mannikin (Lonchura striata) . We found:
(1) Theoutline of RA could befirst distinguished from its surroundings around 5 days post-hatch (D5) in both
female and male birds. From D5 to 45, the RA volume increased gradually. The growth in RA volume wasoc
curred dgnificantly during D5 to 25 ( P<0.05, t-test, unpaired, two tail) . The differencesin RA volume were
not dgnificant from D5 to 35 between mae and femade Striated mannikin ( P> 0. 05) . During development the
RA volume for femaes became smaller and smaller ater D45, whereas the RA volume for males continuoudy in-
creased. Asaresult, the RA volume in femaes wasonly one-third of that in malesat D120; (2) There was no
dgnificant difference in the neuron sze in the RA between the sexes during D5 to D35 ( P>0. 05). At D5 the
neurons sze of RA in both femaes and maes remains essentialy the same, 15. 74 m? +5. 2u m?. However , the
neuron Szesin RA were 5.6 and 5. 5 times larger at D45 than their szesat D5, regectively , for the maes and
the females. The neuron sze in RA for both femaes and maes no longer increased ater D45. The larger neu-
ronswith 80U m? cell size in RA disgppeared gradualy ater D 45 and they were nearly absent in femaes by
D120. The neuron sze was 1094 m” 5. 2 m’ in male RA and 60. 94 m’ + 10. OM m” in female RA at D120,
regectively. The neuron szein RA was nearly two timeslarger in malesthaninfemalesat D120; (3) The neu
ron densty in RA decreased from 1. 18 x 10° to 1. 98 x 10* per mm?® and from 1. 21 x 10° to 1. 17 x 10* per mm?,
respectively , for the females and the males during D5 to D120. Before D45 the RA neuron dendty in both sexes
was not dgnificantly different , however , eter D45 the RA neuron dendty was larger in femaes than in males;
(4) By using Nisd staining, the gpoptotic neurons were observed. The gooptotic neurons were eadly seen ege
cidly in thefemale RA during D45 to D60. The numbersof apoptotic neurons were 19. 4 + 8. 0 per mm?® at D45
and (17.9+8.2) x10°per mm® at D60 in the female RA. Compared to the features of normal neurons, the
size of gpoptotic neurons became smaller and shape became crimpy. There afew granules (apoptotic bodies) ap-
peared in the nucleus stained darkly and distributed uniformly in gooptotic neurons. Apart from gpoptotic bod-
ies, theother partsof gpoptotic neurons were almost not stained by Nisd substance. For a norma neuron, how-
ever , there wasonly a big pale nucleus with one or two dark nucleolus. The cytoplasm could be stained with blue
by Nisd substance. dia were aslarge as the gpoptotic neurons. Like norma neurons, they have only one or two
dark nucleolus. However , an gooptotic neuron contains a few agpoptotic bodies. These made the gooptotic neu
rons eadly be distinguished from other neuronsor gliain the RA. Although the neurona gpoptos s appeared from
D5 to D80, the most obvious gpoptotic stage distributed from D45 to D60. The gpoptotic neurons were amost

* This work was supported by the Nationa Natura Science Foundation of China (No. 39870097 , No. 39960014)
** Corresponding author E-mail : mxzuo @bnu. edu. cn
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not observed in the adult female and male RA. From D35 to D80, goptotic RA neurons were sgnificantly in-
creased infemalesthanin maes ( P<0.05) ; (5) At D5, no labeled fibers were found within RA from injections
of BDA (biotinylated dextran amine) into the lateral magonocellular nucleus of anterior neostriatum (L MAN) .

However , RA was labeled from the injection into LMAN at D15. Thisresult suggested that the connections be-
tween RA and L MAN should be established during D5 to D15. At D25, there werefew labeled fiberswithin RA
from injectionsof BDA into HVC, while most labeled fibers were found outsde of RA , forming & cup” around
RA. At D35, labeled fibersfrom HV Cfilledin the whole RA andin thé cup” around RA. Theseindicated that
the connection from HV C to RA was established during D25 to D35. While the neura connections the volume,
the neuron sze and the density of RA neurons changed sgnificantly. As shown above, the neuron agpoptoss was
most obviousin femaesfrom D35 to D60. Thisled usto suggest that the most obvious neuron gooptossin fe-

males might be caused by lack of connection from HVC to RA. After the stage of neuron gpoptoss, RA in the
females lost amost dl the large neurons (80U m?) and the differencesin RA volume increased gradually between
males and females. The above results suggest that the differencesin neuron sze and volume of RA between the
sxes may result from the differences of neuron gpoptoss which lead to the sexua dimorphism during develop-

ment of ong control sysem in Striated mannikin.

Key words Striated mannikin (Lonchura striata) , Sexua dimorphism, Neurond tract-tracing, Apoptoss,
Voca oontrol nuclei
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that at 5 days post-hatch) x 100
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