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ACE-like protein core sequences 373
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acetate uptake, adipokinetic hormones
1534
acetate uptake assay
AKH-III potency 160-1
fat body cells 154, 155
fat body tissue of locust 161-2
acetyl-L-lysine chloromethyl ketone
(ALCK) 162, 164
achetakinins 379
analogues 381-2
adenylyl cyclase, hormonal activation 184
adipokinetic hormone (AKH) 74
acetate uptake 1534
calcium
channels 157, 159
efflux from fat body 179-80
entry into fat body 179
extracellular in phosphorylase
stimulation 176-7
mobilisation from intracellular stores
181-2
response 157, 158
cyclic AMP levels in fat body 177
differential inactivation 174, 175, 176
G-protein-coupled receptors in signalling
184-5
glandular cell production 255
half-lives 176

hydrolysis by ACE 361
inositol trisphosphate activation in fat
body 156

lipid mobilisation 153

locust 149

receptors 156, 159

release induction by LomTK 255

residue replacement 159

RNA synthesis inhibition 174

second messengers 156-7, 158, 159, 1834

signal transduction 157, 172

substrate mobilisation 1724, 175, 176

potency 1734

synthesis 172

see also AKH-1; AKH-II; AKH-III
adipokinetic peptides

active conformation at receptor site 151

circular dichroism spectroscopy 150-1,

152,153

molecular conformation 149-51, 152, 153

B-structure 150, 151
aggregation-attachment pheromones 101
AKH see adipokinetic hormone
AKH-I 83, 149

acetate uptake inhibition 162

C-terminal modification 160-1

CD spectrum 150-1, 152

N-terminal modification 159-60
AKH-II, CD spectrum 150-1, 152
AKH-IIT
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molecular sequence 151
allatoregulatory factors 4
allatostatic peptides 24

myomodulatory activity 25
allatostatin-immunoreactive neurones 16

© in this web service Cambridge University Press

www.cambridge.org


www.cambridge.org/9780521591133
www.cambridge.org

Cambridge University Press

978-0-521-59113-3 — Recent Advances in Arthropod Endocrinology
Edited by Geoffrey M. Coast , Simon G. Webster

Index

More Information

Index

allatostatins 4-5, 229
brain content 17
C-terminus 18
cockroach 4-5
amino acid substitutions 11
brain mRNA transcripts 9
C-terminal identity 7
c¢DNA encoding 9
core pentapeptide conservation 12
corpora allata sensitivity 14-16
designation 7, 8
distribution 16-18
genes 9, 10, 11
immunoreactivity in other insects 234
isolation 6-7
JH inhibition effectiveness 13
peptide length 12
peptide potency 12-13
polypeptide precursors 9, 10
structure activity studies 11-14
corpus allatum
content 17
sensitivity 14-16
direct release 18
endocrine cells 17
endopeptidase specific for Arg-Leu 20
fat body vitellogenin production 84
functions 17
genes 9, 10, 11
Pseudaletia unipunctata 20-1, 23
humoral modulation 15
humoral pathway 17
insecticide development 25-6
isoforms 270
JH production regulation 93
lepidopteran 20-1, 23
metabolism 18-20
non-arthropod 24
peptide functions 20
peptide precursors 234
vitellogenesis 74, 834
vitellogenin glycosylation inhibition 84
allatotropins
JH production regulation 93
Mas-AT stimulation of oviduct of
Manduca 337, 338, 340
aminoisobutyric acid (Aib) residues 3868
aminopeptidase, amastatin-sensitive
18-19
ammonium secretion 212
amnioserosa, Race gene expression 369
amylase, leucomyosuppressin effects 284
Ance gene 365, 367, 369, 371, 373
angiotensin I, ACE cleavage of C-terminal
dipeptide 361
angiotensin I 358
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angiotensin-converting enzyme (ACE)
amino acid sequence 367, 368
ancestral gene 371
biochemical properties 359, 360, 361-2
C-domain 370
C-terminal dipeptide cleavage 361
C-terminally amidated neuropeptides 386
cellular localisation 363-5
cleavage sites 361
Drosophila melanogaster gene cloning
365, 367
endopeptidase resistant analogues 386-8
evolution 369-71, 372, 373
function 359
gene product analysis 371, 373
gene tree 372
gut hormone synthesis 373
immunoreactive cells 3634
insect 357-9
development 267, 269
reproduction 374
isoforms 358, 369-70
locustamyotropin-like hormone synthesis
373
membrane-bound 362
peptide hormone hydrolysis 361
physiological role 3734
soluble 362
substrate specificity 358, 359, 360, 361-2,
373
tandem duplication 370-1
tissue distribution 362-3
annelids, crustacean cardioactive peptides
323,325
anodontatachykinin 252, 270
antennal heart innervation by allatostatin-
immunoreactive neurones 16
anterior ramifications complex 305, 307
antibacterial peptides 373
antidiuretic hormones 189
locust 214
arachnid CCAPir neurones 319
arginine vasopressin-like peptide 193
Artemia salina, CCAP-immunoreactive
(CCAPir) neurones 310-11
assembly pheromones 101
astacurans 35, 36
CHHs 39

barnacle CCAPir neurones 311

benzethonium chloride (Bztc) 295-6
non-peptide ligand 296

Blatta germanica allatostatins 4-5

blood meal of ixodid ticks 91-3

bombyxin 111

brachyruans 35
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bradykinin 358 CCAP 302, 303
ACE cleavage of C-terminal dipeptide CCAP-immunoreactive neurones 305
361 cardioacceleratory peptide 194
brain stimulation of Malpighian tubules 197-8
ACE localisation 363, 366 CavTKs
allatoregulatory factors 4 Calliphora vomitoria 263-5, 266, 267-8
allatostatin functions 268
content 17 hindgut 268
gene expression 244 midgut 268
CCAPir neurones 317 neurones 2635, 266
Leu-callatostatin 239 phenotype loss during metamorphosis
LomTK-LI cell bodies 259, 261 265
bursicon 315, 327, 347 CCAP see crustacean cardioactive peptide
byssus retractor muscle contraction 319 CCAP-immunoreactive (CCAPir)
interneurones 315
C-terminal carboxyamide 160 leech and snail 319, 325
Caenorhabditis elegans ACE sequencing CCAP-immunoreactive (CCAPir) neurones
371 306, 307, 308, 309
calcium arachnids 319
AKH Artemia salina 310-11
fat body effects 179 barnacles 311
and raising of cyclic AMP 177, 178, Daphnia magna 311
179 distribution 325
AKH-I acetate uptake inhibition 157 insects 312-18
capacitative entry 182-3 harvestman 319, 324
ecdysteroid biosynthesis 12831, 132, insect brain 317
133,134 malacostracans 310
efflux regulation 179-80 myriapods 318
influx regulation 179-80, 182 protocerebral 317
insect kinin actions on Malpighian structure in insects 312-18
tubules 195, 197 types 313, 314, 315, 316, 325-6
intraceltular store xiphosurans 319
depletion 183 CCAP-immunoreactive (CCAPir) terminals
mobilisation from 181-2 307, 310, 313
phosphorylase stimulation by AKH CCAP-immunoreactivity (CCAPir) 320-3
176-7 CCAP-related peptide, molluscan 319
SchistoFLR Famide binding 288 central nervous system, ACE activity 362
trehalose synthesis by fat body 182 Chelicerata, crustacean cardioactive
calcium channel blockers peptides 319, 322-3
AKH-induced inhibition of acetate CHH see crustacean hyperglycemic
uptake 157 hormone
ecdysteroid synthesis 130, /32, 133, 135 CHH A 55
calcium channels, SchistoFLR Famide mRNA 62
oviduct effects 289 CHH-encoding mRNA 62
callatostatins 17, 23, 229 CHH-like neuropeptides 35, 36
see also Leu-callatostatin CHH-like peptide 59
Calliphora vomitoria (CaV) 22, 23, 229 CHH-precursor-related peptide (CPRP) 55,
CavTKs 263-5, 266, 267-8 57
LomTK-LI 264-5, 266, 267 CHH-producing cells
calmodulin 195 circadian rhythmicity 61
capacitation 99 see also crustacean hyperglycemic
carbohydrate hormone (CHH)
metabolism 63 chloride, kinin effects on shunt pathway
mobilisation from fat body 172 195-6
reserves in insect flight 172 chloride pump, locust hindgut active
Carcinus maenas transport 211
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chloride transport 194
locust 212
chloride transport-stimulating hormone
(CTSH) 215-16, 217
chloroacetyl-L-leucine 162
chloromethyl ketones 164-5
cholecystokinin 8 (CCK8), ACE effects 358
cholera toxin 184
cholesterol conversion to
7-dehydrocholesterol 125
chymotrypsin, fat body cell dispersal 155
circadian rhythmicity, CHH-producing cells
61
circular dichroism (CD) spectroscopy
150-1, 152, 153
cnc-neurones 306, 309, 310
cockroach
allatostatin genes 9, 10, 11
allatostatins 4-5, 6, 7
myoinhibitory/myostimulatory peptides
248
reproductive strategies 14-15
vitellogenic females 15
Coleoptera vitellogenesis 77
collagenase, fat body cell dispersal 154-5
copulatory factors 99
corpus allatum
ACE localisation 363
allatostatin
content 17
release 18
sensitivity 14-16
biosynthetic activity 3
neurones 3—4
oocyte growth 77
corpus cardiacum 4, 212
ACE localisation 363
AKH release 172
CCAP effects 311
Leu-callatostatin immunoreactivity 240,
241
neuropeptides 214, 216
corticotropin-releasing factor (CRF) related
diuretic peptides 191-3, 379, 380
actions on Malpighian tubules 195
conserved region 191-2
potency 192
primary structure /92
receptors 192-3
sodium transport 195
courtship, ixodid ticks 102
crab 35
LomTK-LI activity 268
crayfish
engrailed gene 310
plesiomorphic central nervous system 307
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CREF see corticotropin-releasing factor
(CRF) related diuretic peptides
crustacean cardioactive peptide (CCAP)
3024, 305, 306, 307, 308, 309-11,
320-3
abdominal ganglion 347
amino acid sequence 336
annelids 323, 325
biological activity 3034, 311-12
cardiac performance 303
cardioacceleration 311-12
cardioexcitatory effects 303
Chelicerata 319, 322-3
crustaceans 3034, 305, 306, 307, 308,
309-11, 320-1
hindgut effects 307
immunoreactive neurones 304-11
structure/distribution 312-18
inotropic effects on heart 311
insects 311-13, 314, 315, 316, 317-18,
321-2
molluscs 319, 323, 325
moulting behaviour 327
myoactivity 311
myriapods 318, 323
nerve cord extract myotropic factor 341,
343
nerves supplying oviduct 347-9
oviduct
regulation in insects 349
stimulation in Manduca 337, 341, 343
primary structure conservation 302
scaphognathite beat frequency 303-4
target cells 304
worms 319, 325
crustacean hyperglycemic hormone (CHH)
33,40-2,53
amino acid sequences 54-5
carbohydrate metabolism 63
ecdysteroid synthesis inhibition 40, 139
family 334
glucose regulation 40
high affinity binding sites 42
5-HT effects 62
isoforms 63
Leu-enkephalin effects 62
localisation at medulla terminalis X-
organ 61
molecular structure 53-5, 56, 57, 58, 59
moult inhibiting activity 41-2
mRNA tissue distribution 62
perikarya 61-2
physiological roles 634, 65
polymorphism 54, 58
precursor 33
preprohormone 54, 55
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crustacean hyperglycemic hormone (cont.)
preprohormone (cont.)
expression 59-60, 62
mRNAs encoding 57
structure 55, 56
production sites 601
receptors on Y-organs 40, 132-3
sequence identity with ion transport
peptide 218, 222
synergism with MIH 40-1
vitellogenesis 63
X-organ sinus gland complex 59
crustaceans
cyclic nucleotides 126-7
developmental hormone systems 93-5
ecdysteroid synthesis in Y-organ 125-6
LomTK-LI 68
malacostrans 53
moult control 34-5
neuroendocrine centres 59
neurohormones 334
phosphorylation pattern 128
protein kinase activity 127-8
steroidogenesis 139-41, 142-3, 144
see also gonad-inhibiting hormone (GIH);
moult-inhibiting hormone (MIH)
cryptonephric complex 201
cuticle formation in tick nymphs 112
cyclic AMP
AKH-induced production 177, 178, 179,
180
calcium dependence in phosphorylase
activation 183
ecdysteroid biosynthesis 126-7
locust fluid and chloride transport 212-13
production in Malpighian tubules 190
second messenger role with CRF-related
peptides 195
serotonin stimulation of Malpighian
tubules 196-7
steroidogenesis regulation 138
Y-organ 129
cyclic AMP-phosphodiesterase 129
cyclic AMP-responsive element-binding
protein (CREB) 138
cyclic GMP
cardioacceleratory peptide stimulation
197-8
ecdysteroid biosynthesis 126-7, 140, 143
locust fluid and chloride transport 212
MIH effects 129, 132
cyclic GMP-phosphodiesterase 129, 130
Cyclorrhapha vitellogenesis 80
cytochrome P450 128, 138
ecdysteroid biosynthesis 139
transaldolase effect 144

Daphnia magna, CCAPir neurones 311
7-dehydrocholesterol 125
3-dehydroecdysone 104, 105
25-deoxyecdysone 94, 125
developmental hormone systems 93-5
diacylglycerol 173, 177
AKH-induced formation in fat body 180
ecdysteroid release 131, 134
diapause
induction activity by pyrokinins 383
larval tick termination 97
diazepam binding inhibitor (DBI) 138
2,6-dichlorophenol 102
22,25-dideoxyecdysone
sex pheromone production 102
supermoulting 98
tick moulting 95
digestive system, SchistoFLR Famide 2834,
286
20,26-dihydroxyecdysone 97
Dip-AST 27
Dip-AST 515, 16
degradation 19
resistance to cleavage 20
Dip-AST 7 15, 16, 19
Dip-AST 9 18, 19
Diploptera punctata, Dip-allatostatins 11
see also Dip-AST
Diptera
ecdysteroids 94
Leu-callatostatins 229
vitellogenesis 79-80, 85
diuresis
dye clearance 191
post-eclosion 189, 190-1
termination 201-2
diuretic activity
kinin analogues 381, 382
kinin neuropeptides 379
peptoids 382
diuretic factors
CCAP co-localisation 327
hormonal function 198-200
diuretic hormone 189
hormonal function 198, 199
locust 214-16
mesothoracic ganglion mass 200
Ramsay assay 190-1
synergism /99, 200-1
see also Locusta-DH
diuretic peptides 379
insect kinin family 1934
dolichol 84
dopamine stimulation of Manduca oviduct
337
dorsal unpaired median neurones 283, 334
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dromyosuppressin 281-2, 296
Drosophila melanogaster 281-2
dye clearance 191

ecdysone
metabolism in ticks 97
PTTH stimulation 93
sex pheromone role 102
ecdysteroid 26-oic acids 106
ecdysteroid biosynthesis
calcium role 128-31, 132, 133, 134
cyclic GMP 140, 143
cytochrome P450 139
inhibition 45
MIH 63, 64
phosphorylation/dephosphorylation
mechanisms 128
prothoracicotropic hormone stimulation
139
repression by CHH 41
ecdysteroid biosynthetic pathway
125-6
cyclic nucleotides 1267
ecdysteroids 34, 35
calcium channel blocker effects on
synthesis 130, /32, 133, 135
diacylglycerol effects 131, 134
esterification at C-22 98, 104
inactivation 104-5
tick nymphs 96-8
metabolism 104-5
MIH effects 94
release 130, /131
receptors in salivary glands 101
release into haemolymph 82-3
sex pheromone production 102
synthesis 37
tick 95-107
larval diapause termination 97
male 99
moulting 95-6
nymphal cuticle formation 112
nymphs 96-8
synganglial factors 111-12
vitellogenesis 102-3
vitellogenesis 73, 74, 80
fat body 77
induction 80
in Lepidoptera 85
regulation 94
shift to JH 85-6
synthesis 78
termination 82-3
tick 102-3
Zygentoma 83
eclosion, diuretic hormone 189
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eledoisin 250
embryogenesis, ticks 105-7
endopeptidase 19
regulatory peptide degradation 386
specific for Arg-Leu of allatostatins 20
engrailed gene 310
enkephalinamide, ACE hydrolysis 361
3-epiecdysone 104, 105
epoxide hydrolase 3
esterases 3
eyestalk
decapod crustaceans 34
X-organ sinus gland complex 59

FaRP-receptor reaction system 290
see also FMRFamide-related peptides
(FaRPs)
fat body
acetate uptake 161-2
AKH signal transduction 172
allatostatin effects on vitellogenin
production 84
calcium flux 179
capacitation in previtellogenesis 79
cells in vitellogenesis 72-3
signal transduction 176-85
vitellogenin production 77
fecundity-enhancing substances 93
feeding, ticks 102, 109
mating relationship 93
flight
activity in insects 172
energy 173
fluid transport, locust 212
FMRFamide 278
midgut immunoreactivity 283
myosuppression in insects 279
receptors 288
FMR Famide-like immunoreactivity
digestive system 283, 284
heart muscle 285-6
FMRFamide-related peptides (FaRPs) 278,
296
skeletal muscle sensitivity 285

G6PDH, steroidogenesis 139
G-protein-coupled receptors 193
AKH signalling 184-5
kinin 193
GIH see gonad-inhibiting hormone
L-glutamate stimulation of Manduca
oviduct 337
glycogen phosphorylase 173
gonad-inhibiting hormone (GIH) 33-4,
38-40, 53
amino acid sequence 54-5
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gonad-inhibiting hormone (GIH) (cont.)

localisation at medulla terminalis X-

organ 61

mode of action 64

oocyte growth 63

perikarya 61

physiological roles 634, 65

polymorphism 55

preprohormone 55, 56

expression 59-60

species specificity 64

vitellin synthesis 63, 64

X-organ sinus gland complex 59
gonad-stimulating hormone (GSH) 42, 62
gonadotrophic cycle, ixodid ticks 103
gonadotropin, ticks 108
Gryllus bimaculatus 22, 23

peptides 23
gut hormone synthesis, ACE role 373

haemolymph 4
ACE activity 362, 363
allatostatin content 17
amastatin-sensitive aminopeptidase
18-19
endopeptidase 19
flow redirection with CCAP 304
FMRFamide-like immunoreactivity 284
harvestman, CCAPir neurones 319, 324
heart, inotropic effects of crustacean
cardioactive peptides 311
heart muscle, SchistoFLR Famide 284-5
Helix pomatia 319
Heteroptera vitellogenesis 77
hindgut
CavTKs 268
CCAP effects 307, 311
contraction inhibition by
leucomyosuppressin 283
innervation by allatostatin-
immunoreactive neurones 16
kinin neuropeptide actions 379
LemTRPs 263, 264
Leu-callatostatin neurones 240, 241
motility regulation by Leu-callatostatin
242,243,244
HMG-CoA reductase cyclicity 81-2
HMG-CoA synthase cyclicity 81-2
5-HT see S-hydroxytryptamine
HVFLRFamide 290, 291, 294
His residue 293, 294
inhibitory biological activity 295
7-S-hydroprene 17-18
hydroxyecdysone 100-1
20-hydroxyecdysone 74
insects 93

metabolism in ticks 97
sex pheromone role 102
structure 94
tick moulting 93, 96
vitellogenin production
inhibition 83
stimulation 78, 79-80
yolk protein gene expression modulation
80
3-hydroxykynurenine 37, 38, 39
20-hydroxylation 107
hydroxyphenyl propionate (HPP), AKH-I
modification 159
5-hydroxytryptamine (5-HT) 61-2
diuretic function 191
feeding cessation 201
see also serotonin
hyperglycemia, CHH release 62
hypertrehalosaemic hormone 83, 156, 157,
182
message transduction 183
signal transduction cascade 181
see also AKH-I; AKH-II; AKH-III
hypertrehalosaemic peptides 176
hypocerebral ganglion 257

ileum myoinhibition by Leu-callatostatin
242,243,244
inositol lipid cycle 181
inositol phosphates
calcium mobilisation 181-2
concentration effects of AKH 183
inositol trisphosphate 131, /34, 156
insects
angiotensin-converting enzyme (ACE)
357-9
crustacean cardioactive peptide 311-13,
314,315, 316, 317-18, 3212
oviduct regulation 349
developmental hormone systems 93-5
flight activity 172
kinin neuropeptide family 379-80
LomTK-like immunoreactivity in
cerebral structures 269
moulting 326
signalling pathways 357
urine production regulation 189
insulin, locust 162
insulin-like compounds 161-2
inulin 191
ion transport peptide (ITP) 59, 213
actions 217
amino acid sequence 217-19
biological actions 220-1
cDNA expression 219-20
distribution among insects 219
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disulphide bridges 220
ileum effects 220
locust receptor specificity 219
partial sequencing 216
prepropeptide 218, 219, 220
purification 216
rectal effects 220
synthetic 220-1
ITP see ion transport peptide
ITP-like cDNA 221-2
action 222
amino acid sequences 221, 222

JH-binding proteins (JHPs) 109
juvenile hormone (JH) 3, 734
biosynthesis 3
allatostatin effects 17
assay 4
Calliphora vomitoria 23
Gryllus bimaculatus 23
inhibition 21, 23
oviparity 15
regulation 93
viviparity 15
functions 3
increase with age 21
metabolizing enzymes in ticks 109
migratory flight 21
oocyte growth 77
oviposition in ticks 108
reproduction regulation 94
ticks 107
vitellogenesis 20, 75
direction 75-7
shift to ecdysteroids 85-6
ticks 108
Zygentoma 85
vitellogenin
production by fat body 77
synthesis stimulation in fat body 77
juvenile hormone I (JH 1) 107, 108
juvenile hormone III (JH III) 42, 43, 74
ticks 107-8, 109
juvenile hormone-degrading enzymes 3
juvenoids, ticks 107-13

kassinin 252
5B ketodiol 125
kinin neuropeptide family, insect 379-80
kinin-binding sites 193
kinin-like immunoreactive material 200
kinins 193-4
active conformation 385-6
aminoisobutyric acid (Aib) residues
386-8
C-terminal pentapeptide sequence 380
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calmodulin 195

carboranyl analogues 382-3
heterodimer 384

hormonal function 200
inactivation by ACE 386, 387
insect 379-80

Malpighian tubule actions 195-6
mimetic analogues 380-5, 388-9
non-peptide mimetics 384
pseudodipeptide analogues 385
pseudopeptides 384, 385
pseudotripeptide analogues 385
pyrokinin analogues 383
structure—activity studies 380-5

Lacanobia oleracea 25
lateral segmental organs, tick 112-13
leech CCAPIr interneurones 319, 325
Lem see Leucophaea maderae
Lem tachykinin-related peptides
(LemTRPs) 251-2
hindgut 263, 264
midgut release site 263
pharynx dilator muscle action 272
potency 271
primary structure variation 271
tissue-specific 271
Lepidoptera vitellogenesis 77-8, 85
Leu-callatostatin 229
cleavage at internal basic sites 236-7
functions 245
gene 230, 231, 232, 233
heneicosapeptide 233, 236-7
hexadecapeptide 233, 234
interneurones 239
N-terminal trimming 237-8, 245
neuroendocrine pathways 238
neuronal pathways 238
neurones 238-9, 241
octapeptides 237
putative 235
open reading frame 230, 233
peptides 233
isolation/identification 234-6
sequences 230, 234
prohormone 237
gene 230, 231,232, 233-4
precursor 231, 233
processing 236-8
regulation of hindgut motility 242, 243,
244
sequence conservation 2334
tissue expression 238-9, 240, 241-2
Leu-callatostatin 1 234, 235
Leu-callatostatin 4 235
Leu-enkephalin 61-2
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leucine chloromethyl ketone (LeuCK) 163,
164
leucokinins 379
analogues 380-1
hydrolysis by ACE 361
leucomyosuppressin 280, 296
cardioinhibitory effects 284
gene 280
expression in midgut 284
hindgut contraction inhibition 283
precursor 280
skeletal muscle effects 285-6
Leucophaea maderae (LEM) 259, 261, 263,
264, 265
see also Lem tachykinin-related peptides
light-flash-evoked electroretinogram 310
lipid mobilisation
adipokinetic hormones 153
AKH-I C-terminal modification 160
AKH-III potency 160, 161
calcium dependence 177
from fat body 172
lipid reserves, insect flight 172
lipoxygenase inhibitor 289
locust
ACE cellular localisation in CNS 363-5
adipokinetic hormones (AKHs) 149
CCAPir innervation 317
chloride transport 212
hindgut
fluid transport 211
mechanisms 210-12
transport control 212-13
ileum 212, 213
insulin 162
ion transport peptide 210
Locusta migratoria (Lom) 253, 254, 255,
256, 257, 258, 259
see also locustatachykinins
Locusta migratoria accessory gland
myotropin (Lom-AG-MT) 336, 340
Locusta-DH 198, 199, 200, 201, 202
neurohormone function 248
locustakinin 799, 200, 201, 379
locustamyotropin 363, 365, 366
locustamyotropin-like hormones 373
locustapyrokinin 363
locustatachykinin I 311
locustatachykinins (LomTK) 202, 250, 252
cell bodies 255, 257
co-localisation 271
fibres 271
hydrolysis by ACE 361
interneurones 255
Locusta migratoria 253, 254, 255, 256,
257, 258, 259

neuronal cell bodies 253
neurones 253, 254, 255, 256, 258, 260
retrocerebral glandular complex 257, 260
see also LomTK-LI
LomTK-LI
C. vomitoria 264-5, 266, 267
cell bodies 257, 259, 261
in crab 268
Crustacea 68
distribution in brain 261
endocrine cells 262, 263
fibres 260, 261, 262, 263
lateral neurosecretory cells 271
in molluscs 268, 269-70
neurones 259, 260, 261
peripheral nervous system 260, 261, 262,
263
stomatogastric nervous system of
Crustacea 268
Lucilia cuprina 229, 230
luteinising hormone-releasing hormone
(LH-RH) 358
ACE hydrolysis 361

magnesium, SchistoFLR Famide binding
288
malacostrans 53
male accessory gland innervation 16
Malpighian tubules 189
CRF-related peptide actions 195
cryptonephric complex 201
diuretic factor actions 194-8
function regulation 202
insect kinin actions 195-6
secretion
control by two hormones 2001
stimulation 189, 191-4
writhing stimulation 202
mandibular organ-inhibiting hormone
(MOIH) 42-3, 53, 64, 94
biosynthesis site 44
neuroendocrine regulation 65
sequence 44
mandibular organs, methyl farnesoate
secretion 57
Manduca diuretic hormone (Manduca-DH)
191, 192, 315
receptor 193
Manduca sexta
allatostatins 5
non-amidated peptide 20
oviduct spontaneous muscular activity
336-7
proctolin absence 336
Manduca sexta allatostatin (Mas-AST)
allostatic function 24
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final instar Lepidoptera 25
Pseudaletia unipunctata 21, 23
Mas-AST-like gene 5
Mas-AT, oviduct effects 341, 343
regulation 349
stimulation 337, 338, 340
mating in ticks 102, 109
feeding relationship 93
non-steroidal factors 99-100
medulla terminalis X-organ (MTGX,) 61
mesothoracic ganglion mass, diuretic
hormone 200
Met-callatostatin 229
methyl farnesoate (MF) 42-3, 57
crustaceans 94
ecdysiotropin activity 43
inhibition by CHH isoforms 63
synthesis inhibition 44, 57, 64
mevalonic acid pathway 82
inhibition by allatostatins 84
mevalonolactone 84
midgut
ACE activity 362
allatostatin gene expression 244
Calliphora vomitoria tachykinins
(CavTKs) 268
FMRFamide-like immunoreactivity 284
innervation by allatostatin-
immunoreactive neurones 16, 17
LemTRPs 263
leucomyosuppressin gene expression 284
LomTK-LI endocrine cells 262, 263
Race gene expression 369
SchistoFLR Famide effects 284, 286
migratory behaviour, Mas-AST peptide 25
migratory flight 21
MIH see moult-inhibiting hormone
MIH-like neuropeptides 35, 36
MIH-receptors, Y-organs 132-3
MOIH see mandibular organ-inhibiting
hormone
MOIH-1 38
MOIH-2 38
molluscs
CCAP-related peptide 319
crustacean cardioactive peptides 319, 323,
325
LomTK-LI activity 268, 269-70
moult control in Crustacea 34-5
moult-inhibiting hormone (MIH) 33-5, 36,
37-8, 53
actions 125-6
cyclic GMP effects 129, 132
cyclic nucleotide affects 127
ecdysteroid
biosynthesis inhibition 63, 64, 139
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biosynthesis regulation 126
production 94
release effects 130, 131
S-HT effects 62
MOIH relationship 44
moulting process 64
physiological roles 634, 65
preprohormones 55, 56
expression 59-60
primary structure 55
sequence identity with ion transport
peptide 218, 222
sequencing 35
signal transduction 13940
structure 55
synergism with CHH 40-1
transaldolase
activity 128
synthesis effects 140-1, /43
Y-organ secretory activity 125
moulting
co-ordination with vitellogenesis 81
crustacean cardioactive peptides 327
insects 326
juvenoids 107-8
MIH 64
regulation in tick nymphs 95-6
Zygentoma 75
mushroom bodies
LomTK-LI 259, 261
neurones 317
myomodulins 270-1
myosuppressins, FMR Famide-related 296
myotropic factors, nerve cord extracts 341
myotropic peptides 248
myotropins 335
myriapods 318
crustacean cardioactive peptides 318, 323

N-terminal trimming 237-8, 245
Na*/K*/2Cl~ cotransporter 194
CRPF-related peptide stimulation 195
serotonin stimulation of Cl~ 197
Na/K-ATPase pump, locust hindgut 211
NADPH 144
neomyosuppressin 283
nerve cord extract, oviduct of Manduca
effects 340-1, 342, 343
nervi corporis
allati 363, 364
cardiaci 16, 363, 364
nervous system of ticks 109-10
neurilemma, tick 110, 111
neuroendocrine system, ticks 110-13
neurohaemal sinus gland 310
neurohormones, crustacean 33-4
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neurokinin A 252
neurones, crustacean cardioactive peptide
304-11
neuroparsins 214-15, 216
neuropeptides
functions 248-9
N-terminal trimming 237-8
oviduct
Manduca 339, 340
regulation 335
neuropils
ganglionic 261
glomerular 253
sensory 253
neurotransmitters
oviduct of Manduca 337, 339
oviduct regulation 335
nimodipine 130
nitric oxide 197, 198
nitric oxide synthase 198
Noebellieria cyclic AMP generating peptide
(Neb-cGP) 192, 194
NS-L, neurosecretory type cell 315

octopamine 335
oesophageal ganglion neurones 239
ommochrome biosynthesis 38
ommochrome xanthommatin 38
oocyte growth
corpora allata 77
GIH 63
juvenile hormone 77
oogenesis, ticks 102-5
optic lobe, LomTK-LI cell bodies 259
orthopteroid vitellogenesis 75-7
termination 82
Orthorrhapha 79-80
ovaries
CHH effects on maturation 42
vitellogenesis 73
cycle termination 82
yolk protein synthesis 73
oviduct
CCAP effects 311
contractile activity with pyrokinins 383
dorsal unpaired median neurones 283
innervation 334
insect 334
LomTK response 259
neural control 334
neurohormonal controls 335
neuropeptides 335
neurotransmitters 335
peptide response 336
physiological regulation 335
SchistoFLR Famide

effects 291
membrane-bound receptors 288-9
muscle effects 282-3
receptors 287
VFLRFamide receptors 294
oviduct of Manduca
allatotropin Mas-AT 337, 338, 340
CCAP
effects 337
in nerves supplying 347-9
innervation 343, 344, 345, 346, 347
myotropic activity in nerves supplying
347, 348, 349
myotropic factor effects 337, 338-9, 340
nerve cord extract effects 340-1, 342,
343
neuropeptides 339, 340
neurotransmitters 337, 339
proctodeal nerve 345
spontaneous muscular activity 336-7
oviparity 14, 15
oviposition
JH induction in ticks 108
salivary gland degeneration 101
stimulation factor 99, 100
ticks 102-5
ovovipary, vitellogenesis 76
ovoviviparity 14

papain, fat body cell dispersal 155
pars intercerebralis, Leu-callatostatin gene
expression 241
penaeid shrimps/prawns 35, 36, 37
vitellogenic cycle 39
peptidase
allatostatin metabolism 18
insect homologues 357
peptide hormones
C-terminal a-amide group 361
hydrolysis by ACE 361
peptides
allatotropic activity 6
a-amidated 361
antibacterial 373
pericardial cells, Race gene expression 369
pericardial organs 302
Periplaneta americana allatostatin (Pea-
AST) 10, 11
inhibitory response 15
synthetic 13-14
perivisceral organ 345
pertussis toxin 184
pest management 25-6
pharynx dilator muscles 272
phenylalanine chloromethyl ketone
(PheCK) 162, 163, 164
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pheromone biosynthesis-activating
neuropeptide (PBAN) 315, 317
see also pyrokinin/PBAN
pheromones
aggregation—attachment 101
tick 101-2
trophism by pyrokinins 383
phosphodiesterase, calmodulin-dependent
129
phospholipase C
AKH-induced activation 185
hormonal activation 184
inhibitors 156
phosphoramidon 161
phosphorylase, AKH-induced activation
183-14
phosphorylase kinase
calcium in stimulation 176
calcium—calmodulin-dependent activity
176
calcium-independent 177
phytoecdysteroids 97
pigment-dispersing hormone (PDH) 43, 53
potassium transport
kinin effects 196
locust hindgut 211
PP30 family 138
previtellogenesis 79
proctodeal nerve 345
proctolin 284, 286
inotropic cardiac effects 303
oviduct sensitivity 335-6
proline, high capacity pump 211-12
proteases 357
protein kinase
activity in crustaceans 127-8
inhibition 164
protein kinase C (PKC) inhibitors 156
prothoracic gland innervation 16
prothoracicotropic hormone (PTTH) 93,
139
protocerebrum
CavTK neurones 265
CCAPir neurones 317
Pseudaletia unipunctata
allatostatin gene 20-1, 23, 25-6
expression 21
allatostatin precursor 21
pseudotetrapeptide 382, 383
pseudovivipary 76
pupariation acceleration by pyrokinins 383
pyrokinin/pheromone biosynthesis-
activating neuropeptide (PBAN)
363, 383, 384
peptides 384
pyrokinins 383
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Race gene 369
receptivity-inhibiting substances 93
rectal myoinhibition by Leu-callatostatin
243,244
red pigment-concentrating hormone
(RPCH) 43, 53, 149
hydrolysis by ACE 361
renin—-angiotensin system 357-8
reproduction, ACE role 374
reproductive cycle, moult cycle co-
ordination 75
reproductive strategies, insect 71
retrocerebral organ complex 257, 260
ticks 111, 112

salivary gland
degenerating factor 99, 100
degeneration in ticks 99, 101, 103, 104
ecdysteroid receptors 101
innervation by allatostatin-
immunoreactive neurones 16
regulation in ticks 100-1
secretory function development 100
scaphognathite beat frequency, CCAP 3034
SchistoFLR Famide
agonists 2946
antagonists 2946
benzethonium chloride 295-6
binding affinity 292-3
biological activity 282-5, 286, 287
cardioinhibitory effects 2845
digestive system 283-4, 286
distribution 281-2
gene characterisation 2801
heart muscle 2845
in situ hybridisation 282
ligand-gated channel blocking 289
midgut effects 284, 286
mode of action 288-9
oviduct 288-9
muscle 282-3
physiological activity 2923
receptors 287-8
antagonists 295
membrane-bound 288
skeletal muscle 285, 287
structure—activity relationships 289, 290,
291, 292-3, 294
transduction 288-9
voltage-gated channel blocking 289
SchistoFLR Famide-like material, oviduct
282-3
serine protease inhibition 164
serotonin
diuresis termination 201
hormonal function 198, 199-200
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serotonin (cont.)
Malpighian tubule actions 196-7
oviduct of Manduca stimulation 337
release from neurohaemal areas 199
synergism with mesothoracic ganglion
mass peptide hormone 200
see also 5-hydroxytryptamine (5-HT)
sex pheromones 101, 102
signalling pathways, insect 357
sinus gland, crustacean 34
skeletal muscle, SchistoFLR Famide 285,
287
slow excitatory motoneurone (SETi) 285
snail, CCAPIr interneurones 319, 325
sodium reabsorption site 212
sodium transport 194, 195
kinin effects 196
locust hindgut 211
sperm, tick
development 99
maturation 98-100
spermatocyte accumulation in tick nymphs

spermiogenesis, tick 99
steroid hydroxylase-inducing proteins
(SHIPs) 138
steroidogenesis
crustaceans 13941, /142-3, 144
G6PDH 139
regulation 138-9
transaldolase role 144
steroidogenic activator peptide (SAP) 138
steroidogenic acute regulatory protein
(StAR) 138
sterol carrier protein 2 (SCP2) 138
stomatogastric ganglion 307
stomatogastric nervous system 257, 259
LomTK-LI 268
suboesophageal ganglion 4
ACE localisation 363, 366
crustacean cardioactive peptide pathway
309
SchistoFLR Famide 281
substance P 250, 252
ACE effects 358
ACE hydrolysis 361
supermoulting, tick 96
22,25-dideoxyecdysone 98
synergism, MIH and CHH 40-1
synganglial peptide, tick 111
synganglion, perioesophageal in ticks 110

tachykinin-like peptide 202
tachykinin-related peptides 248-9
actions 268-70
amino acid sequences 25/

C-terminal pentapeptide 250
co-transmitter role 272
distribution 268-70
forms 270
functions 270, 272
invertebrate 250-2
vertebrate 249-50
tanning hormone see bursicon
terminal nerve 8 (TN8) 345
thapsigargin 182
acetate uptake effects 157
calcium effects 131, /33
thimerosal 182-3
thoracic ganglion 309
thoraco-abdominal ganglion 240, 241
thyroglobulin 281
tick salivary gland degeneration factor
(TSGDF) 100
ticks
adult female 100-5
adult male 98-100
ametabolous development 91
apolar pathway of ecdysone metabolism
97-8
argasid 91, 92
critical weight 103
ecdysteroids 95-107, 1034
metabolism 104-5
embryogenesis 105-7
embryonic cuticles/envelopes 106-7
endocrine regulation of
reproduction/development 91-3
feeding 102, 109
gonadotropin 108
hormone synthesis sites 109-13
immature stages 95-8
ixodid 91-3
critical weight 93
gonadotrophic cycle 103
mating 93
rapid engorgement phase 92-3
slow feeding phase 92-3
JH-binding proteins 109
JH-metabolising enzymes 109
juvenoids 107-13
larval diapause termination 97
lateral segmental organs 112-13
mating 93, 99-100, 102, 109
moulting regulation 95-6
nervous system 109-10
neurilemma 110, 111
neuroendocrine system 110-13
neurohaemal centres 110-12
neurosecretory centres 110-12
non-steroidal mating factors 99-100
nymphal cuticle formation 112
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oogenesis 102-5
oviposition 102-5
perioesophageal synganglion 110
peripheral nerves 110
pheromones 101-2
precocene-induced sterility 108
retrocerebral organ complex 111, 112
salivary gland
degeneration 103, 104
regulation 100-1
secretory product accumulation 111
sex pheromone production regulation
101-2
sperm maturation 98-100
supermoult 96, 98
synganglial peptide 111
vitellogenesis 102-3
Na-p-tosyl-L-lysine (TLCK) 162, 163, 164
N-tosyl-L-phenylalanine chloromethyl
ketone (TPCK) 163, 164
transaldolase
characteristics /42
cytochrome P450 effect 144
ecdysteroid biosynthesis inhibition by
MIH 140-1, 143
expression 128
MIH effects 140-1, 143
steroidogenesis 140-1, 142-3, 144
synthesis inhibition 140-1
transepithelial potential measurement
190
trehalose
biosynthesis 181
calcium requirement 176
release from fat body 173
synthesis
by fat body 182
stimulation 156
triacylglycerol lipase 173
tryptophan metabolites 37
tyrosine kinase inhibition 164

Urechis excitatory peptide C 302
urechistachykinins 252
urine production regulation in insects 189

VFLR Famide 291, 294

minimum sequence for binding 295
vitellin synthesis, GIH 63, 64
vitellogenesis

adipokinetic hormones 74

after adult emergence 77

allatostatins 74, 834

CHH isoforms 63

co-ordination with moulting 81

cyclicity 81-2
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Diptera 79-80
ecdysteroids in termination 83
fat body cells 72-3
hormonal control of initiation/
maintenance 74-80
hormones 73-4
insect 71
juvenile hormone 20, 75
induction in ticks 108-9
larval 78
late pharate adult stage 77
Lepidoptera 77-8, 85
ovaries 73
termination of cycle 82
ovovipary 76
peptides 834
prepupal 77-8
pseudovivipary 76
regulation by short-loop feedback 82
shift from JH to ecdysteroids 85-6
termination 82-3
ticks 102-3
vivipary 76
Zygentoma 74-5
vitellogenesis-inhibiting hormone (VIH)
38-40
sequence identity with ion transport
peptide 218, 222
vitellogenic cycles 39
vitellogenic hormones 72, 734
vitellogenic proteins 72, 73
evolutionary relationships 72
vitellogenic tissues 72-3
vitellogenin 38-9, 72, 73
cyclicity in production 81-2
edysteroid effects 80
gene
product 72
transcription in fat body 76
production stimulation by
20-hydroxyecdysone 78, 79-80
synthesis in ticks 107
Zygentoma 75
vitellogenin-inhibiting hormone (VIH)
see gonad-inhibiting hormone
(GIH)
viviparity 14, 15, 76

worms, crustacean cardioactive peptides
319, 325

X-organ, medulla terminalis 61

X-organ sinus gland 44, 54
complex 59

xanthurenic acid 37, 38, 39

xiphosuran CCAPir neurones 319
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Y-organ 34, 35
calcium role 128-31, 132, 133, 134
CHH-receptors 40, 127, 132-3
cyclic AMP 126-7, 129
cyclic GMP levels 127
ecdysteroid
inhibition 55
synthesis 94
ecdysteroid synthesis in crustaceans
125-6
MIH-receptors 127, 132-3
protein kinase 127-8
protein synthesis 126

transaldolase
expression 128
sterotdogenesis regulation 140-1,
142-3, 144
yolk proteins 72, 73
gene expression 80
ovarian production 80
synthesis 73

Zygentoma
ecdysteroids 83
vitellogenesis 74-5, 85
co-ordination with moulting 81
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