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INTRODUCTION 

Why do insects with a short reproductive life such as moths need neuroendo· 

crine control of sex pheromone production, a key factor in their mating behavior? 
This was the question posed by Barth (1965) to support his argument that there 

is no neurohormonal control of pheromone production in moths. However, phero· 

mone production in females of the majority of moth species follows a diel 

periodicity. For example, Heliothis zea females produce and release pheromone 

only during scotophase (Raina et al., 1986). It was this observation that led to 
the investigation and discovery of neurohormonal control of pheromone produc· 
tion in H. zea (Raina and Klun, 1984). 

Riddiford and Williams (1971) had reported that calling in Hyalophora cecropia 

and Antheraea polyphemus was controlled by a hormone released from the corpora 

cardiaca (CC) into the hemolymph. Carde and Webster (1980) reported that decapita

tion of female Platynota stultana resulted in a decline in the pheromone titer. Raina 

and Klun (1984) showed that ligation of female H. zea between head and thorax com
pletely shut down the pheromone production and that production could be induced 

in such ligated insects by the injection of brain suboesophageal ganglion (brain-· 

SOG) homogenates. This experiment also formed the basis for a very sensitive and 

rather simple bioassay. The pheromone was extracted from the ovipositor and 

quantified by capillary gas chromatography. Because the brain and SOG in adult 

moths are closely joined, the initial report described the hormone as a brain 

factor. Subsequently, it was shown that the hormone is a peptide produced in 

the SOG and released into the hemolymph via the CC at the onset of scotophase 

(Raina and Menn, 1987; Raina et al~, 1987). It was also reported that the phero

mone biosynthesis activating neuropeptide (PBAN) was present in very small 

amounts in larvae and pupae and that the titer of the hormone increased signifi

cantly in pharate adults, reached its maximum in 2-3 day old females and then 

gradually decreased. Raina et al. (1987) also reported that crude brain-SOG homo

genates injected into ligated females rapidly induced pheromone production. 

Noticeable amounts of pheromone were detected within 15 minutes after the 

injection, the pheromone attained normal level in one hour, and peaked in four 

hours. Whereas, 0.5 brain-SOG equivalents was enough to induce a normal titer 

of the pheromone, it showed significant activity even at 0.125 equivalents. The 

activity was also shown to be associated with brain-SOG from the male moths. 
















