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Serotonin (SHT) is an important biogenic amine that plays a key role in the regulation and
modulation of many physiological and behavioural processes in vertebrates and'invertebrates. 5HT

& % F KE functions  as a neurotransmitter, neuromodulator and neurohormone, in most insect. SHT is

responsible for the modulation of behaviors in insects, such as foraging, sensitivity to olfactory
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stimuli. SHT also affects feeding in ants. Lines of evidence from various experimental approaches

show that SHT plays important physiological roles in the circadian system of insects.
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These functions are mediated through the binding of serotonin to its receptors. In vertebrates,
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Functions of serotonin receptors in integration of physiology and behavior. in insects the serotonin receptors (SHTRs) were classified into seven groups on the basis of sequence
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homology, signaling properties, gene organization and pharmacological properties. These receptors

play different roles in the nervous system. In insects, the serotonergic system seems to be similarly

complex. Most of SHTRs evolved before the divergence of invertebrate and vertebrate branches.

Most of SHTRs were located in the brain of insects. The apparent role of SHTRs can be related to

physiological functions and behavior, such as sleep, learning, memory, circadian light sensitivity and

so on. Here, we showed SHTR plays important roles in photoperiodism of Antheraea pernyi and

polyethism in 4pis mellifera.
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In the 4. pernyi, we provide evidence that SHTRp n;ay lock the gate of PTTH release/synthesis.
First, we found that SHTRp-like immunohistochemical reactivities (-ir) were co-localized with
proﬂxoracicotropi; hormone (PTTH)-ir at the dorsolateral region of the protocerebrum (DL) and
eclosion hormone (EH)-ir at DC and SOG. Therefore SHTR may affect the PTTH release/synthesis.
Second, dsRNAsma was injected into pupa under LD 16:8 and LD 12:12; The result shows that
dsRNAHTRE wijl make_eariy diapause termination. Furthermore, we prove that the injection of
dsRNA™®2 jnduced PTTH and EH accumulafion. Therefore, we conclude that dsRNA[SHTRB binding

suppresses PTTH and EH synthesis and release.
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Luzindole and SHT were co-injected under LD 16:8, the results show that SHT maintains diapause
while melatonin terminates it. This conclusions was supported by the injecﬁon o_f
5,7-dihydroxytryptamine (5,7-DHT) into diapause pupae under LD 12:12. This pharmacological
result and the result below suggest thz;t photoperiodic regulation of pupal diapause is likely regulated

by a balance of SHTRg and melatonin receptor functions.

In 4 llifera, we conclusion that Am5HTR;, mRNA level was fluctuated while, other

AmSHTRs (SHTR;, SHTRy, and 5HTR,) did not change, not only in the brain but also in the
hypopharygeal gland (HG). This is the first demonstration of SHT in the HG. By injection of
dsRNA*H™%, royalactin accumulation was reduced in the brain, indicating that AmSHTR,, binding
stimulates royalactin synthesis. It means that SHT regulate royalactin synthesis. This conclusion was
supported by injection of melatonin and 5,7-DHT. After injection of melatonin and 5,7-DHT, the
level of royalactin transcript was also reduced, in the brain and HG. However, the royalactin

transcript was increased, when after injection SHT.

Present study strongly suggests that SHTRs regulaté a variety of physiology and behavior in
insects. Our date demonstrate that SHTRg binding induced pupal diapause in 4. pernyi. However,
the roles of SHTR, were still unclear. In 4. mellifera, SHTR binding regulates polyphenism.

However, it is unclear how SHTRg, controls the royalactin.
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