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Development of the Mushroom Bodies in Apis cerana cerana
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Abstract The mushroom bodies are paired neuropils in the insect brain that act as multimodal sensory integration
centers and are involved in learning and memory . Our studies by using the Hematoxylin and eosin staining technique
show that the brain of a developing honey bee Apis cerana cerana  contains approximately 1 000 neuroblasts which
finally develop to the mushroom body intrinsic neurons Kenyon cells . These neuroblasts are derived from four
clusters neuroblasts that are already present in the newly hatched larva. Each cluster contains no more than 45 cells.
Subpopulations of Kenyon cells distinct in their cytoarchitecture and position are formed at different but overlapping
periods during the development of mushroom bodies with the final localization of these neurons in place by the mid-
pupal stage. This is the first comprehensive study on mushroom body formation during the larval and pupal development
of A. cerana cerana .
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The morphology of the Apis cerana cerana adult worker brain.
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1. Schematic diagram of an adult honeybee brain 2. Transverse section of the adult honey bee brain 3. Middle transverse section of

the adult honey bee brain 4. Transverse section of the mushroom bodies in the adult honey bee brain.
CB central body mC medial calyx 1C lateral calyx p pedunculus o alpha lobe 3 beta lobe ke Kenyon cells LP lateral

protocerebrum me medulla externa mi medulla interna SOG  suboesophagyl ganglion OES esophagus la lamma 1i lip co

collar ri basal ring. Bar = 50 pm.
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Development of the Mushroom Bodies in Apis cerana cerana worker.
1. The brain of the first instar larva. Large neuroblasts of the protocerebrum are indicated by arrowheads 2. Right side of the brain of
the second instar larva. Medial left and lateral right neuroblast clusters at higher magnification. Large neuroblasts are indicated by
arrowheads 3. Right side of the brain of the third instar larva. Note the absence of calycal neuropil 4. Left side of the brain of the
fourth instar larva. Medial right and lateral left neuroblast clusters of the brain 5. Left side of the brain of the fifth instar larva
6. Two mushroom body calyx of P4 7. Two mushroom body calyx of P8 8. The mushroom bodies of the adult worker honey bee. Bar
=50 pm.



