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Fig. 1-1. 	Whole mount of a corpus allatum 

and associated nerves. 	The tissue was 

vitally stained with acridine orange. 	The 

central green portion is the corpus allatum 

and the surrounding orange to yellow areas 

are nerves containing neurosecretory material. 

Note the varicose neurosecretory axons running 

through the corpus allatum. 	This print was 

processed commerciallrnd was over exposed to 

give more detail. 	The original material 

possessed more contrast, i.e. the orange and 

yellow parts should be red and the green parts 

brighter green. 	X 340 





Fig. 2-1a. Frontal section through optic lobe 

showing one group, of neurosecretory cells (arrow) 

and the "glialicrescent at the chiasma (double 

arrow). Mt- medulla terminalis, 14- lamina 

ganglionaris, T- trachea. 	X- 375 

Fig. 2-1b. 	Transverse section through the optic 

lobe showing the two groups of neurosecretory cells 

(arrows).- LG- lamina ganglionaris, T- trachea. 
„ 	

X 375 

Fig. 2-1c. 	On next page. 



c-- 
I 

(N 



Fig. 2-1c. 	Frontal section of the optic lobe 

showing neurosecretory cells, one of which has 

an axon running towards the centre of the optic 

chiasma (arrow). 	X-830 
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Fig. 2-2. 	Neurosecretory cells in the optic 

lobe of an adult. 	The elementary neurosecretory 

granules (NS) occupy much of the cytoplasm and the 

remainder contains well developed rough endoplasmic 

reticulum (REP). A group of lipfuscin granules 

(LG) is often present in each cell. 	G- Golgi 

body. X8,900. 
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Fig. 2-3. Neurosecretory cells in the optic lobe 

of a larval insect. 	There are few neurosecretory 

granules (NS) in the cytoplasm and the endoplasmic 

reticulum (REP) is not well developed. 	Note the 

glial invaginat ions (arrows).. X 11,500 
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Fig. 2-4. Neurosecretory cells in the optic lobe 

of an adult insect. One cell shows an axon hillock 

filled with neurosecretory granules (NS). 	Glial 

invaginations are fairly common (arrows). A 

granular or fibrous region (OR) is present in one 

cell. 	T- tracheole. 	X 7,000. 
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Fig. 2-5a. A Golgi= body in a neurosecretory cell 

showing strongly polarized structure. An almost 

mature neurosecretory granule is present at the end 

of one of the cisterna (arrow). Dip- nuclear pore. 

X 37,600 

Fig. 2-5b. Another Golgi body showing the formation 

of a neurosecretory granule (arrow) and the apparent 

continuity between the endoplasmic reticulum (RER) 

and Golgi cisternae by way of the irregular profiles 

(*). 	X 48,650. 

Fig. 2-5c. 	Dense bodies, perhaps lipofuscin 

granules, in the optic lobe neurosecretory cells. 

These bodies contain vacuolar and multilamina;e, 

structures. 	X 29,100. 
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Fig. 2-6. 	These neurosecretory cells have 

different electron densities, the central cell 

being darker than the top cell. 	The nucleus 

(N) is ovoid and has a slightly crenulate 

membrane which contains numerous nuclear pores 

(arrows). 	The nucleolus (Nu) is prominent. 

X 8,400. 
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Fig. 2-7a. Annular ovoid region of fibrous and 

granular material. Neurosecretory granules form 

a central core to this structure. The pattern 

(circles and spirals) of the ribosomes on the endo-

plasmic reticulum can be seen (arrows). 	G- Golgi 

body. X 28,300 

Fig. 2-7b. 	Similar to Fig. 2-7a, but the central 

core also contains mitochondria (M) as well as 

neurosecretory granules. X 28,300 





Fig. 2.8a. A peripheral portion of a neurosecretory 

cell showing a glial invagination (*) and the intimate 

apposition of endoplasmic reticulum with the plasma-

lemma (arrows). 	X 38,300 

Fig. 2-8b. A synapse (Sy) between small-granule- 

containing axon and a neurosecretory axon. 	Note 

the dense post-synaptic layer. 	Tubular smooth 

endoplasmic reticulum is present near the synapse 

(arrow) as well as in other parts of the axons. Two 

en passent  release sites (RS) for neurosecretory 

material are shown. 	X 44,500 
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Fig. 2-9a. 	A synapse (Sy) between small-granule- 

containing axon and a neurosecretory axon. Note 

the relationship between the tubular smooth endo-

plasmic reticulum and theother organelles (arrows). 

X 29,700 

Fig. 2-9b. 	Another synapse (Sy) between granule- 

containing axons. Note the tubular elements in 

the pre-synaptic region (arrow). These tubules 

are distinct from microtubules (Mt). 	X 29,700 

Fig. 2-9c. 	A branching neurosecretory axon (arrows) 

with a synapse (Sy) on one branch. 	X 18,000 





Fig. 2-10. 	Part of the neurosecretory axon tract 

in the optic lobe. 	Note how the neurosecretory 

granules (NS) tend to occupy the periphery of the 

axoplasm while microtubules (Mt) and tubular smooth 

endoplasmic reticulum (arrows) form a central core. 

X 19,100 
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Fig. 2-11. 	Portion of a neurosecretory cell at 

the proximal optic chiasma. The endoplasmic 

reticulum is not well organized and the neuro-

secretory granules (NS) tend to occur in clumps. 

There are numerous polyribosomes scattered through-

out the cytoplasm as well as occasional dense 

bodies (DB) and multilaminar bodies (MB). 	The 

nucleus (N) is centrally placed and has little 

chromatin. Nuclear pores (arrows) are prominent. 

There are several layers of glial tissue (G1) sur-

rounding the cell and often forms invaginations 

into the nemrosecretory cell. 	X 12,800 





Fig. 2-12. 	An axon hillock of one of the 

neurosecretory cells at the proximal optic chiasma. 

Note the glial sheath (G1) surrounding the neuro-

secretory cell and the irregular form of the neuro-

secretory granules (NS). 	X 29,600 





Fig. 2-13. 	Cells of the "glial crescent". 

Note the elongate form of these cells and 

the abundant glycogen (Gy) in the cytoplasm. 

N- nucleus, Nu- nucleolus, C- centriole. 

X 7,t00 







Fig. 2-14a. 	Desmosomes (arrows) between adjacent 

"glial crescent" cells. X 30,500 

Fig. 1-14b. 	Glycogen granule clusters in the 

"glial crescent" cells. Mt: 	X 43,500 

Fig. 2-14c. 	Plasmalemma of "glial crescent" cells 

on the free surface. Note the more dense regions 

at the tips of the invaginations (arrows). 

CP- centriole pair, D- desmosome. 	X 37,600 
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Fig. 4-1. 	Whole mount of segmental blood vessel. 

The nerves in the wall of the vessel (arrow) are 

almost parallel and have little branching whereas 

in the valve (V) the nerves have a more ramifying 

nature. Note how the nerves end before the distal 

extremity of the vessel. LCN- lateral cardiac 

nerve; double arrow - the cell body of an 

intrinsic neuron of the LCN. Methylene blue 

preparation. 	X.160 
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Fig. 4-2a. 	Detail of nerves in a segmental blood 

vessel. Note the varicose appearance of the nerves 

and their branching (arrow). Methylene blue 

preparation. X-600 

Fig. k-2b. A segmental blood vessel vitally 

stained with acridine orange to show neurosecretory 

axons (red). 	Nuclei are yellow to green spots. 

Through the fluorescence microscope, the nerves are 

a much stronger red than shown here and the nuclei 

more green. 	This print was processed commercially 

and was overexposed to gain more detail. 	Over- 

exposure induces a yellowing in all colours. 

X 340 
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Fig. 4-3. Electronomicrograph of a segmental blood 

vessel showing portions of opposite walls. Note the 

discontinuous nature of the wall cells and the small 

amount of glial tissue associated with the neurosec-

retory axons (NS). 	N- nucleus of wall cell; C- con- 

nective tissue strand; BL- basement lamella; L-

lumen of the vessel; arrow - plasmalemma bulge. 

X 14,200 





Fig. 4-4. Detail of a connective tissue strand. 

Note the periodic banding in the fibres (arrow). 

S- stroma. Phosphotungstic acid block stain. 

X 39,200 
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Fig. 4-5a. 	Fused connective tissue str 	(*) 

near the base of the segmental blood vessel. The 

rough endoplasmic reticulum (ER) of the fibroblast 

is dilated and contains fibrous material. 	The 

fibroblasts also contain occasional multilaminar 

bodies (MB) and microtubules (arrow). PC- peri-

cardial cell. 	X 24,600 

Fig. k-5b. Fusion of many connective tissue 

strands (arrow) near the heart wall (HW). 

F- fibroblast. 	X 10,200 





Fig. 4-6. 	Distal end of the segmental blood 

vessel. The wall of the vessel is composed of 

connective tissue strands (C) apposed to the fat 

body (FB) on one side only; the opposite side has 

no connective tissue strands (arrow). X 4400 
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Fig. 4-7a. 	Portion of the SBV wall showing the 

discontinuous nature of the fibroblasts. 	The 

fibroblasts tend to encircle the connective tissue 

strands (C). 	D- desmosome; FR- free ribosomes; 

PB- plasmalemma bulge with vesicles. 	X 35,200 

Fig. 4.=7b. 	Fibrolasts (glia?) partially encircling 

a group of neurosecretory axons (NS). An exocytotic 

omega figure containing dense material is present in 

the membrane of one neurosecretory axon (arrow). 

Ribsomes occur on the nuclear membrane. X 43,100 

Fig. 4-7c. Fibroblasts (glia?) encircling neuro-

secretory axon (NS). Note the two types of neuro-

secretory axon. 	X 38,600 





Fig. 4-8. 	Basal region (near valve) of segmental 

blood vessel. 	The wall of the vessel is fairly 

thick and the fibroblasts (F) appear separate from 

the glial tissue (G11) surrounding the axons (A). 

The axons do not contain many granules/numerous 

microtubules are present. 	The basement lamella 

(BL) is multilaminar in this region, and the con-

nective tissue strands (C) are large. Also, the 

nuclei of the fibroblasts (N) are irregular in 

this basal region. 	Part of a valve muscle cell 

is shown in the upper right hand corner. This 

part of the muscle cell plasma membrane is smooth 

which is in contrast to the other parts. The mito-

chondria (A) tend to aggregate near the sparse 

myofibrils (Mf). 	The muscle cell nucleus shows 	a 

prominent nucleolus (Nu). Gy- glycogen. X 7,900 





Fig. 4-9a. Bundle of neurosecretory axons in the 

basal region of the SBV. The axons are surrounded 

by glial tissue (G1) which appears distinct from 

the fibroblasts in this region. 	Cr- centriole; 

arrow - glycogen granules in the NS axon. X 41,700 

Fig. 4-9b. A nucleus of a fibroblast in the SBV 

wall. The nuclear membrane is greatly infolded 

and bears ribosomes (arrow). 	The chromatin is 

aggregated around the nuclear membrane and the 

centre of the nucleus is filled with granular mater-

ial. 	X 27,000 
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Fig. 4-10a 	Part of the wall of the SBV. 	The 

endoblagmic reticulum (ER) is dilated in places 

and contains fine granular material. A Gdolgi 

body (G) is present and shows numerous small 

vesicles which have a perimeter of electron-dense 

material. M- mitochondrion; PB- plasmalemma 

bulge filled with vesicles. 	X 35,900 

Fig. 4-10b. 	Fibroblast of the SBV wall showing 

a Golgi body (G), mitochondria (M) and profiles 

of plasmalemma bulges (PB). 	X 32,800 





Fig. L1.-ii a. 	Fibroblast of the SBV wall showing 

dense bodies (DB), multivesicular body (MV) and 

part of a Golgi body (G). A probable remnant 

of a plasmalemma bulge (PB) is present near the 

fibroblast. X 35,900 

Fig. 4-11b. 	Part of a fibroblast showing a 

plasmalemma bulge filled with vesicles (PB). 

L- lumen of vessel. 	X 48,600 





Fig. 4-12a. 	Part of a fibroblast showing the 

apparent continuity of the vesicles within the 

plasmalemma bulge (PB) and the endoplasmic retic-

ulum (ER). Some portions of the ER are dilated 

and filled with finely granular material (*)• 

X 36,200 

Fig. 4-12b. 	Part of the SBV wall. A fibro- 

blast shows a partly broken down plasmalemma 

bulge (PB). 	Two axons are present which are 

partially devoid of glia. One axon containing 

a large dense NS granule shows an apparent release 

site (RS) with small vesicles. A scyphosome is 

indicated by the arrow. M- mitochondrion. 

Fixation at night. 	X 36,200 





Fig. 4-13a. 	Portion of the dorsal diaphragm. 

This structure is basically similar to the wall 

of the SBVIs. 	The endoplasmic reticulum (ER) 

is dilated and contains finely granular mater- 

ial. 	Strands of connective tissue (C) are set 

in the basement lamella (BL). 	X 22,000 

Fig. 4-13b. 	Bundle of 9 neurosecretory axons 

in the basal region of the SBV. The glial 

tissue (G1) encloses some of the axons while 

other axons are at least partially naked. A 

coated caveola (arrow) is present in one axon. 

Fixation at night. 	X 40,400 
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Fig. 4-14a. 	A small diameter NS axon containing 

one large dense NS granule, small vesicles (SV) 

and a scyphosome (arrow), This axon is probably 

near its termination. Fixation at night. 

X 80,900 

Fig. 4-14b. 	Portion of a bundle of NS axons con- 

taining large dense granules. There is little 

glial tissue present. The axons also contain 

glycogen granules (arrow). 	The axolemma is mod- 

ified in two ways. Firstly, an omega figure 

(double arrow) is present in an intercellular 

site, and secondly, an exposed part of the axolemma 

is thrown into short irregular projections (P) although 

the basement lamella remains smooth. 	Fixation at 

night. 	X 37,000 





Fig. 4-15. 	A bundle of NS axons, some of 

which contain large dense granules (LD) and one 

which contains large electron-translucent 

granules (ET). 	The axons with large dense 

granules also contain glycogen granules (arrow). 

Coated caveolae are evident in both types of 

axon (crossed arrows). Fixation at night. 

X 37,000 
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Fig. 4-16. 	The NS axon containing small dense 

granules (SD) shows two release sites (RS) and 

scolloping (arrows) of the exposed axolemma. 

Glycogen granules (crossed arrow) occur in the 

axons containing large dense granules (LD). 

Fixation at night. X 37,000 
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Fig. 4-17a. A release site in an axon containing 

large dense granules. 	Note the variable densities 

of the small vesicles (SV). 	Partly formed scyphosomes 

are present (arrows) as well as fully formed scyphosomes 

(crossed arros). 	Fixation at night. 	X 59,100 

Fig. 4-17b. An axon containing large electron-

translucent granules showing a release site (RS) and 

several partly formed scyphosomes (arrows). The 

axolemma is scolloped and this may indicated release 

by exocytosis. 	Fixation at night. X 104,800 

Fig. 4-17c. An omega figures (arrow) containing dense 

material is present in an intercellular site. Adjacent 

to this is another omega figure which appears to be 

giving rise to small vesicles (crossed arrow). Fixation 

at night. X 87,000 





Fig. 4-18a. A coated caveola (arrow) is shown in 

the axolemma of this axon. Adjacent spines pro-

jecting from its membrane appear to converge to 

give the impression of small vesicles surrounding it. 

Fixation at night. 	X 93,100 

Fig. 4-18b. Axons in the lateral cardiac nerve. The 

axon containing large dense granules (LD) has its axo-

lemma scolloped (arrow) and probably indicates release 

by exocytosis. 	The' axon containing large electron- 

translucent granules shows a release site (RS) with 

small vesicles. 	The basement lamella (BL) contains 

numerous collagen fibres. Fixation at night. X 39,700 





Fig. 4-19a. 	Lateral cardiac nerve. 	Release sites 

(RS) in axons containing large dense granules. 

Scyphosomes (arrows) are present in thesezonos. 

Fixation at night. X 28,000 

Fig. 4-19b. 	Similar to Fig. 4-19a. Note the 

numerous scyphosomes (arrows). Fixation at night. 

X 37,000 

Fig. 4-19c. 	Lateral cardiac nerve. An axon con- 

taining small dense granules (SD) has a release site 

(RS) adjacent to glial tissue (G1). 	A small extracel- 

lular space exists opposite the release site. 

Fixation at night. 	X 37,000 

Fig. 4-19d. 	Lateral cardiac nerve. A neurosecretory 

axon which has several coated caveolae (arrows) in its 

axolemma. Fixation at night. X 37,000 
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Fig. 4-20. A nerve cell body in the lateral 

cardiac nerve. 	Golgi bodies (G) are numerous 

and have small dense vesicles associated with 

them. 	Dense bodies (DB), which are probably 

lysosomes, often occur near the Golgi bodies. 

Rough endoplasmic reticulum (ER) is extensive. 

N- nucleus; T- tracheole; PC- pericardial 

cell. The nerve cell body is not well pre-

served. 	X 7,000 
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Fig. 4-21. 	Part of a valve muscle cell (MS) near 

the heart wall (HW). 	In this case, the myofibrils 

are well organized and run parallel to each other. 

The sarcoplasmic reticulum (SR) is quite extensive 

in some places and the transverse tubular system (TS) 

is closely associated with it. 	In the interdigitated 

region of the muscle cell, numerous axons (A) contain-

ing dense granules and glial tissue (arrow) occur. 

Some of these axons synapse (Sy) with the muscle cell. 

L- lysosomes; Cr- centriole. 	X 7,000 





Fig. 4-22. An interdigitated region of the valve 

muscle cells. 	These regions contain axons (A), 

tracheoles (T) and strands of connective tissue (C). 

Some of the axons are pre-terminal and contain 

many granules while others synapse (Sy) with the 

muscle and have few granules but numerous synaptic 

vesicles. 	The myofibrils (Mf) occur most often 

near the interdigitated regions and are only occasion-

ally oriented parallel to one another. Mitochondria 

(M) occur in the general region of the myofibrils and 

glycogen granules (Gy) are scattered throughout the 

cytoplasm. 	X 9,100 





Fig. 4-23. 	Portion of the interdigitated region 

of the valve muscle cells. 	The basement lamella (BL) 

does not extend into all the intercellular spaces 

(arrow). 	The axon terminals (Sy) sometimes become 

completely enclosed by the muscle cell and have no 

glial investment. Glycogen granules are scattered 

throughout the sarcoplasm. 	X 17,400 
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Fig. 4-24a.  Portion of the interdigitated region of 

the valve muscle cells. Two groups of myofibrils 

are at right angles to one another. The Z lines 

(Z) are clearly evident but the other muscle bands 

are indistinct. 	In transverse section, the myofibrils 

show an irregular arrangement of thick and thin myofila-

ments. The sarcoplasmic reticulum (arrow) divides the 

filaments into myofibrils. 	A neuro-muscular synapse 

(Sy) is formed on a projection from a muscle cell. 

Gl- glia. 	X 12,000 

Fig. 4-24b. An interfibrillar junction between the 

heart wall (HW) and a valve muscle cell (MS). Note 

the layers of dense material (arrow) at the junction. 

X 34,800 
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Fig. 4-25. 	Junction between a valve muscle cell (MS) 

and connective tissue (C). 	Note the layer of dense 

material on the inner surface of the sarcolemma 

(arrow). 	Compare with Fig. 4-24b. 

X 34,800 
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Fig. 4-26a. A neuro-muscular junction in a valve 

muscle cell. An element of the endoplasmic reticulum 

is intimately associated with the post-synaptic mem-

brane (arrow) and is in apparent continuity with the 

sarcoplasmic reticulum (SR). A vacuolar structure (V) 

containing granules and membranes is shown. 	Glycogen 

granules (Gy) are scattered throughout the sarcoplasm. 

X 34,800 

Fig. 4-26b. A neuro-muscular junction of a valve 

muscle cell. 	The sarcoplasmic reticulum is associated 

with both the post-synaptic membrane (arrow)) and the 

sarcolemma (double arrow). 	X 34,800 
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Fig. 4-27. Annulate lamellae in a valve muscle 

cell. The lamellae often continue out into the 

sarcoplasm (arrow) and are apparently continuous 

with the sarcoplasmic reticulum (a). 	Other 

lamellae are continuous with adjacent lamellae of 

the stack (double arrow). 	Outside the stack, the 

lamellae often have ribosomes attached to the mem-

branes and resembles rough endoplasmic reticulum. 

Glycogen is scattered through the cytoplasm of the 

muscle cell. 	V- vacuolar structure. X 34,800 





Fig. 4-28a. Portion of a centtle complex in a 

valve muscle cell. One centriole (arrow) shows the 

9 triplet arrangement of tubules and "radial" spokes. 

The endoplasmic reticulum (double arrow) associated 

with the complex is apparently continuous with the 

sarcoplasmic reticulum (SR). 	Some parts of the 

endoplasmic reticulum bears ribosomes (*)• E-

portion of a membranous structure which encloses part 

of some centrioles; Gy- glycogen granules. X 34,800 

Fig. 4-28b. A centriole complex in a valve muscle 

cell. There are elements of endoplasmie reticulum 

(ER) associated with the complex and it appears to 

• be contiguous with the sarcoplasmic reticulum. A 

Golgi body (G) is near the complex. E- structure 

partially enclosing a centrole; Gy- glycogen granules. 

X 34,800 
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Fig. 4-29a. Neuro-muscular synapses and pre-

terminal axons of valve muscle cells. A synapse 

with striated dense cleft material ozi the post-

synaptic membrane occurs on a projection of a 

muscle cell (Sy). A preterminal axon is separ-

ated from muscle projections by a thin glial layer 

(arrow). 	X 34,800 

Fig. 4-29b. 	Neuro-muscular synapses of the heart 

wall. The synaptic cleft has striated dense mat-

erial on the post-synaptic membranes (arrows). 

Ms- mucle cell of heart wall. X 34,800 
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Fig. 4-30a. 	Portion of an incurrent ostial lip 

(OL) and the heart wall (HW). 	Note the difference 

in density of the two types of muscle. 	The sarco- 

mere length is approximately the same in both muscle 

types. 	The transverse tubular system forms diads 

(D) with the sarcoplasmic reticulum. The mitochondria 

(M) fill the cytoplasmic projection of both the ostia 

and heart wall, and the projections are more angular 

in the ostial lip. 	X 17,400 

Fig. 4-30b. 	Portion of the ostial lip muscle 

in transverse sectionshowing the arrangement of 

thick and thin myofilaments. 	The thick filaments 

form a sub-hexagonal array and about 12 thin fila-

ments form an orbit around each thick filament. 

X 34,800 
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Fig. 4-31a. 	Interfibrillar junction (IJ) between 

two heart muscle cells near the junction of the 

incurrent ostial lip muscle (OL) and the heart wall 

(HW). 	The ostial muscle terminations have dense 

material associated with the sarcolemma (arrow) 

where it is adjacent other cells and connective 

tissue.
1 
 Note the greater density of the ostial 

muscle as compared with the heart wall. 	X 17,400 

Fig. 4-31b. 	An interfibrillar junction (IJ) between 

the heart wall (HW) and an incurrent ostial lip 

muscle (OW. Note the difference in density between 

the two types of muscle. 	X 34,800 
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Fig. 5-la. 	Junction of the link nerve (LN) 

with nerve A (A). Arrow points in direction 

of ganglion. 	T- trachea. Methylene. blue. 
X 375 

Fig. 5-1b. 	Junction of the median/transverse 

nerve (n3) with the link nerve (LN). 	The 

paired neurosecretory neurons are shown (arrows). 

Methylene blue. 

X240 
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Fig. 5-2a. 	Junction af'nerve C (C) with the 

link nerve (LN), showing the multi-polar neuron 

(double arrow). 	Arrow points in direction of 

ganglion. Methylene blue. 	X 375 

Fig. 5-2b. 	Neurosecretory cells on the link 

nerve. 	Phase contrast. 	X 680 

Fig. 5-2c. 	Same shot as Fig. 5-2b o  but the 

neurosecretory neurons are stained with acridine 

orange. Note granules in cell body. 	X 680 
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Fig. 5-3a.  Detail of one of the processes 

(arrows) of the multipolar neuron on nerveC. 

Methylene blue. 	X 1200 

Fig. 5-3h. Junction of the segmental nerve 

(part of nerve A) (SN) with the lateral 

cardiac nerve (LCN). 	The varicose neurosec- 

retory axons are distinct from the bundle of 

"ordinary" axons (arrow). Methylene blue. 

X 375 
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Fig. 5-4a. Junction of the link nerve (LN) and 

nerve A (A) showing distribution of neurosecretory 

axons. 	Arrow points towards the ganglion. Neuro- 

secretory axons are "'red. 	Acridine orange. 

X340 

Fig. 5-4b. Junction of the segmental nerve and 

the lateral cardiac nerve (LCN). Acridine orange. 

X 340 

These prints were processed commercially. 
They have been overexposed and there is 
a loss of contrast in the colours compared 
with the original. 	The -,:reds have become 
orange and the greens more yellow. 
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Fig. 5-5. Electromicrograph of part of one of 

the peripheral neurosecretory neurons. Note the 

thin glial layer (G1) around the neuron, some 

axons of the link nerve (arrows) in the neural 

lamella (NL), sparse distribution of neurosec-

retory granules and occasional lysosomes (L) 

associated with the Golgi bodies (G). 	The mito- 

chondria (M) are poorly preserved. N- nucleus. 

X 9,000 



5-5 



Fig. 5-6a. 	Detail of a peripheral neurosecretory 

neuron showing the thin glial layer (G1) and its 

invagination into the cell body (*), a Golgi 

body (G), rough endoplasmic reticulum (PER), 

neurosecretory granules (NS) and mitochondria 

(M). 	X 35 , 500 

Fig. 5-6b. A Golgi body in a neurosecretory cell 

showing the formation of a neurosecretory granule 

(arrow). 	A lysosome (L) is present near the Golgi 

body. 	X 35,500 
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Fig. 5-7. Transverse section of nerve A showing 

distribution of neurosecretory axons around the 

perimeter of the nerve. Two such axons are 

indicated (arrows). X 6,700 
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Fig. 5-8. 	Detail of a neurosecretory axon 

in nerve A. Note the peripheral location 

outside the "glial barrier" (dense deposit). 

X 35,500 
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Fig. 5-9. Transverse section of the link 

nerve showing one well ensheathed axon (*), num-

erous granule-containing axons with glial sheaths 

(**) and peripheral naked neurosecretory axons 

(arrow). 	X 7,700 
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Fig. 5-10a. 	Detail of naked neurosecretory axons 

in the link nerve showing small vesicles (SV), 

which are probabably indications of release 

of neurosecretory material, as well as small and 

large dense granules. 	X 41,100 

Fig. 5-10b. Transparent granules in axons of 

the link nerve. Note the accumulation of small 

vesicles within one of these axons (arrows). 

X 41,100 





Fig. 5-11. Neurosecretory axons in the segmental 

nerve near the lateral cardiac nerve. There are 

three types of granule-containing axons; those 

with . : small dense granules (I), those with large 

dense granules (II), and those with transparent 

granules (III). 	X41,100 
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Fig. 6-1a. 	Whole mount of almost degenerate 

secondary sterno-tergal muscle. The striations 

in the muscle are only just visible (arrow). 

Glutaraldehyde fixation, phase contrast optics. 

X 940 

Fig. 6-1b. 	Whole mount of degenerating sternd- 

pleural muscle. Only one fibre remains without 

signs of degeneration. Degenerated fibres 

(arrows) appear as empty tubes. 	Tracheae (T) 

do not degenerate. 	Glutaraldehyde fixation, 

phase contrast optics. X 940 





Fig. 6-2a. 	Whole mount of degenerating sterno- 

pleural muscle showing accumulations of granules 

of Z lines (arrow). 	T- trachea, A- axons (?). 

Glutaraldehyde fixation, phase contrast optics. 

X;940 

Fig. 6-2b. 	Whole mount of degenerating sterno- 

pleural muscle. No fibres remain which have 

striations, but axons (A) are evident. 	T- 

trachea. Glutaraldehyde fixation, phase contrast 

optics. 	X 940 





Fig. 6-3. 	Electronmicrograph of secondary sterno- 

tergal muscle from a 1 day adult. 	The muscle shows 

little sign of degeneration. Most of the sarcoplasmic 

reticulum (arrow) is reduced and some invaginations 

are dialated (double arr9(s). T- tracheole, A- axon 

terminal, N- nucleus. 	X 9,700 
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Fig. 6-4. 	Secondary sterno-tergal muscle from a 

6 day adult. 	The fibres are much reduced and have 

become cylindrical and as a result the intercellular 

spaces have become wider. 	The mitochondria (M) 

have become swollen and dense bodies (DB) are evident. 

One fibre is almost completely degenerated (DF). 

A- axon. 	X 11,700 
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Fig. 6-5a. , Detail of secondary sterno-tergal muscle 

showing arrangement of myofilaments in a 1 day adult. 

The mitochondria (M) are small and dense. Compare 

with Figs. 6-6 and 6-7. 	X 40,400 

Fig. 6-5b. 	Association of dense bodies with vac- 

uolated mitochondria (arrows). 	3 day adult. 

X 28,600 





Fig. 6-6. 	Degenerating muscle fibre from a 6 day 

adult. The myofilaments are is disarray and few 

thick filaments are evident. The sarcolemmal in-

vaginations (SI) are swollen, but diads (D) are still 

present. 	M- swollen mitochondria, A- axon, B- multi- 

laminar body. 	X 36,900 





Fig. 6-7. 	Transverse section of secondary 

sterno-tergal muscle from a 10 day adult. The 

fibres (F) are reduced and have very few invagin-

ations. Phagocytes (P) surround fibres and are 

often almost filled by a cytolysosome (Cl). 

A- axon, T- tracheole. X 36,900 
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Fig. 6-8. A large multilaminar body in a 

degenerate muscle fibre from a 10 day adult. 

The fibre is surrounded by a phagocyte (P). 

X 36,900 



9 -g 



Fig. 6-9. A phagocyte from a 10 day adult. The 

cell is active, showing distended endoplasmic 

reticulum (ER) and an active Golgi body (G). 

Coated vesicles (arrows) are fairly common. MB-

membranous body. 	X 36,900 
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Fig. 6-10. 	Transverse section of secondary sterno- 

tergal muscle from a 31 -!day adult. 	A fibre (F) has 

undergone degeneration at an earlier stage than its 

neighbours. A phagocyte (P) surrounds the degenerate 

fibre. 	X 17,400 
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Fig. 6-11. Axon bundle in the secondary sterno-

tergal muscle of a 6 day adult. Most of the axons 

contain dense granules and are surrounded by a 

glial sheath. A neuromuscular junction (arrow) 

shows noiV sign of degeneration. 	IC 17,400 



6-11 



Fig. 6-12a. 	Neurosecretory axons on the periphery 

of an axon bundle which contain large dense granules. 

Possible release sites are indicated by arrows. 

X 42,800 

Fig. 6-12b. A neurosecretory axon in the nerve 

to the secondary sterno-tergal muscle. A release 

site is evident (RS). 	X 42,800 



6-12 



Fig. 6-13a. A neuro-muscular synapse in the 

secondary sterno-tergal muscle from a 1 day adult. 

The synapse is indicated by an arrow. The axon 

terminal contains dense granules (ca. 90nm diameter) 

and synaptic vesicles (ca. 30-40nm diameter). Glial 

tissue (G1) is distinct from the denser muscle tissue 

(MS). 	X 59,500 

Fig. 6-13b. 	Transverse section of a ,:fully degenerate 

secondary sterno-tergal muscle (older than 3 weeks). 

The tracheoles (T) are still intact as well as the 

nervous tissue which shows accumulations of vesicles (V) 

and granules (Gr). 	The glial tissue (G1) is reduced 

and contains few organelles. Cy- cytolysosome. 

X 26,600 

Fig. 6-13c. An axon containing small dense granules 

and small vesicles. 	There is little glial tissue 

associated with the axons. 	X 26,600 
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Fig. 7-1. 	Wall of anterior aorta. 	The myo- 

fibrils are not parallel to each other within one 

cell. There are abundant mitochondria (M) and 

glycogen (Gy) between the myofibrils. D- diads, 

SR- sarcoplasmic reticulum, Z- Z line. 	X 29,100 





Fig. 7-2. 	Axons associated with the anterior aorta. 

The axons containing small dense granules (A), are 

peripheral to the muscular wall (W). A probable 

release site (RS) is shown in one axon: T- tracheole. 

X 29,100 





Fig. 7-3. Confluence of anterior aorta (AA) and 

the ampulla mucle (A10. 	The Z-line of the anterior 

aorta muscle have hemi-desmosomes (HD) at the aarco-

lemma. A large axon containing large neurosecretory 

granules shows an accumulation of granules in one 

area, but is "empty" in an adjacent area (arrow). 

The ampulla muscle fibres are of the long sarcomere type 

in this region. 	They have one or two cisternae of 

sarcoplasmic reticulum (SR) between the myofibrils and 

diads (D) occur towards each end of the A band ,. Mito-

chondria (M) are associated with the Z lines and also 

form columns throughout the sarcomere. 

X 10,000 
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Fig. 7-4. Axons associated with the anterior 

aorta. Large well sheathed axons (SA) have many 

microtubules and elements of smooth endoplasmic 

reticulum, but few granules. Neurosecretory 

axons (NA) have a mixed population of pale and 

dark large granules. These axons have little-

glial tissue associated with them and often the 

axons are naked. Periodically, exocytotic 

omega figures (arrow) can be found in these 

axons. 	X 21,800 





Fig. 7-5. Axons associated with the anterior aorta: 

,Axons containing large neurosecretory granules (LNA) 

and other axons containing small neurosecretory 

granules (SNA) as well as many small vesicles'' 

are naked, or nearly so, to the haemolymph, except 

for the basement lamella (BL). 	X 27,000 
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Fig. 7-6. Transverse section of ampulla muscle. 

The muscle fibres are roughly polygonal in cross-

section and the nuclei are laterally placed. Axons 

(A) and tracheoles (T) occur at the "corners" of 

the fibres. The myofibrils are partitioned by 

mitochondria and sarcoplasmic reticulum to give 

a tabular form to the myofibrils. 	X 7,000 

Inset. Filament arrangement in the 
amptilla muscle. 
The thick filaments form a lattice 
while the thin filaments form irreg-
ular orbits around each thick member. 
There are 10-12 thin filaments in 
each orbit. The thick filaments 
,appear to be composed of an aggregate 
of finer units. 
X 60,000 
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Fig. 7-7a. Short sarcomere fibre of the ampulla 

muscle. The sarcomeres are about 2 or 31um long. 

Mitochondria (M) form column between the myofibrils, 

but are sometimes only associated with the Z-lines. 

Glycogen (Gy) and the sarcoplasmic reticulum (SR) 

accompany the mitochondria to divide the myofibrils. 

Diads (D) occur near each end of the A band, but 

have no regular arrangement. 	X 37,600 

Fig. 7-7b. 	Short sarcomere fibre of ampulla muscle. 

Large, square—sectioned:pottions of the transverse 

tubular'system forms diads (D) with the sarcoplasmic 

reticulum. There is a dense layer with projections 

associated with the SR in the diadic region. The SR 

is not well developed in this region - compare with 

Fig. 7-7a above. 	X 37,600 
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Fig. 7-8. Long sarcomere fibre of the ampulla 

muscle. The sarcomeres are about 61um long. The 

mitochondria (M) are in columns between the myofibrils, 

but sometimes they occur at each side of the Z-line. 

Glycogen (Gy) accompanies the mitochondria. Sarco-

plasmic reticulum (SR) Ls poorly developed and 

forms diads (D) with longitudinal elements derived 

from Z-tubules (ZT). The diads have a layer of 

dense material with projections associated with 

the SR. 	Where the Z-lines meet the sarcolemma 

or Z-tubules, there occur dense plaques on the 

external membrane which are probably hemidesmosomes (HD). 

X 23,100 
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Fig. 7-9. Termination of the ampulla muscle at 

the ampulla wall. The ends of the muscle cells 

possess extensive hemidesmosomes (HD). 	The wall 

of the ampulla is compose/of irregular cell profiles, 

some muscle ends (ME), and some "glial" tissue ("G"). 

The extracellular layersoof the ampulla wall are 

represented quite clearly, the inner layer (I) is 

markedly different from the middle layer (II), which 

forms an almost-continuous layer between the wall 

and the muscle. 	X 12,650 
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Fig. 7-10a. Junction between a tongue of a mucle 

cell (Ms) and a "glial" cell ("G"). 	A desmosome 

(D) is formed between the two cells. 	The "glial" 

cell has microtubules (Mt) and fibres (arroWsimilar 

in appearance to the thin filaments of the adjacent 

muscle cell. 	X 38,000 

Fig. 7-10b. 	"Glial" cell of ampulla wall near 

muscle insertion. The cell has many microtubules 

(Mt) and fibres (arrow). 	The areas where the 

microtubules meet the plasmalemma are thickened 

and form a hemidesmosome (HD). 	These cells are 

adjacent the extracellular layers of the ampullar 

wall (I and II). 	X 38,000 





Fig. 7-11. 	Bundle of axons associated with the 

ampulla muscle. Axons in the centre of the bundle 

(A) have several glial layers surrounding them 

but have few granules in the axoplasm. The peri-

pheral axons (NA) usually have little, if any, 

glial investment and contain neurosecretory granules. 

X 17,250. 
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Fig. 7-12a. Axon terminal on ampulla muscle. 	The 

axon is closely apposed to a projection of the muscle 

cell, but there is only a slight indication of dense 

material generally associated with neuro-muscular 

junctions (arrow). 	There is no basement lamella 

between the axon and muscle. Glial tissue (G1) 

forms a shield on the side away from the muscle. 

Small vesicles within the axon are not focussed on 

any particular zone. Dense granules consistently 

occur in these axon terminals. 	X 38,640. 

Fig. 7-12b. Axon terminal in the ampulla muscle. 

The axon (A) is separated from the muscle (MS) and 

there is a layer of the basement lamella between 

them, but no glial tissue (arrow). 	The axon contains 

small vesicles and dense granules. 	T- tracheole. 

X 38,640 

Fig. 7-12c. Axon terminal on the periphery of the 

ampulla muscle. A group of small vesicles is situated 

opposite the axolemma on the side away  from the muscle 

(arrow). 	This axon also contains dense (neurosecretory?) 

axons. This may be a release site for neurosecretory 

material. 	X 38,640 





Fig. 7-13. 	Contact between axon and ampulla 

muscle. The axon is immediately adjacent the 

muscle with no intervening structures. The 

contact zone extends for a considerable length 

of the axon (not all shown here). 	Immediately 

beneath the axolemma on the side adjacent the 

muscle, there is a sub-surface cisternae of 

smooth endoplasmic reticulum (arrow). The 

axoplasm is filled with numerous profiles of 

smooth endoplasmic reticulum (SER), microtubules 

(Mt), mitochondria (M), small dense granules (SG) 

and occasional large dense bodies (DB). This 

appears to be a non-specific of neuromuscular 

contact. 	X 38 640. 
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Fig. 7-14. 	Herring body (category I) in the 

ampulla wall. This type of Herring body has 

numerous neurosecretory granules (NG), mito-

chondria (M), but few multilaminar bodies (MB). 

The Herring body is surrounded almost entirely 

by glial tissue. The ampulla wall in this 

region is composed of irregular cell processes, 

but the extracellular layers (I, II and III) 

are still present. Two odd cell types are 

present:- those with fibres and vesicles (FT) 

and those with whorls of membranes (WM). L-

lumen of ampulla. 	X 9,100 
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Fig. 7-15. 	Herring bodies (category I) and axon 

terminals in ampulla wall. The category I Herring 

bodies have many neurosecretory granules (NG) but 

few multilaminar bodies. They usually have a 

glial sheath. The axon terminals (AT) are naked 

on one side and the axoplasm contains dense granules 

and small vesicles. 	X 27,000 
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Fig. 7-16. 	Herring body (category II) in the 

ampulla wall. These Herring bodies contain many 

multilaminar bodies (MB), some of which contain 

mitochondria (arrow) and dense bodies (Ea). The 

Herring body is surrounded by glial tissue which 

possesses numerous microtubules (Mt). Micro 

tubules are usually present in the axoplasm. 

X 27,000 



(D 
v-- 

1 
N- 



Fig. 7-17a. Axon terminals in the ampulla wall. 

The terminal are naked to the connective tissue of 

the wall. Some terminals contain numerous small 

vesicles (SV) as well as dense granules and mito-

chondria. 	The axolemma sometimes has pits and 

projections, but omega figures have not been found 

in these terminals. The small vesicles perhaps 

indicate the release of neurosecretory material 

X 36,000 

Fig. 7-17b. Axon terminal in the ampulla wall, 

• similar to Fig. 7-17a. This electronmicrograph 

also shows a -'profile of a third odd cell type 

found in the muscle insertion zone of the ampulla 

wall. 	This cell type (OC) contains granular 

material and vesicles, but no other cell organelles. 

X 36,000 





Fig. 7-18. Ampulla wall. The cellular layer 

has many cytoplasmic projections and each cell is 

linked with its neighbours by specialized cell 

junctions, even in the thinnest regions (arrow). 

The inner (I), middle (II), and outer (III) 

extracellular layers are well developed, especially 

the middle layer, 	The oblique striations in 

the middle layer are sectioning artifacts. 

N- nucleus, M- mitochondria, Mt- microtubules. 

X 7,600 
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Fig. 7-19a. 	Detail of junctions between adjacent 

ampulla wall cells. Septate desmosomes (SD) and 

"tight" junctions (TJ) are consistently present. 

RER- rough endoplasmic reticulum, Mt- micro-

tubules. 	X 35,500 

Fig. 74.19b. 	Detail of "tight" junction between adjacent 

ampulla wall cells. 	The outer leaflet of each 

plasmalemma become Very close and in places appear 

to fuse (arrow). 	X 194,000 





Fig. 7-20a. 	Profile of an odd cell type in 

the ampulla wall near the muscle insertion. 

The cytoplasm contains many fibres and vesicles 

which have a fuzzy granular coating around them. 

X 30,400 

Fig. 7-20b. Profile of anotherViidcell type 

in the ampulla wall near the muscle insertion. 

The cell contains whorls of membranes rather 

similar to smooth endoplasmic reticulum. 

Some of these membranes form into multilaminar 

bodies (MB), some of which contain dense bodies 

(DB). 	X 18,500 





Fig. 7-21. 	Section of the middle extracellular 

layer of the ampulla wall. This layer contains 

fibrous material (F) as well as small circular 

profiles (arrow). 	Several profiles of the odd 

cell type shown in Fig. 7-20a are present (*)• 

X 41,400 
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Fig. 7-22. Wall of the antennal vessel in the 

convoluted portion in the head capsule. The 

basal membrane of the inner cells is domed 

and clefts are formed between adjacent cells., 

Cytoplasmic arms of the outer cells project into 

these clefts and come into intimate contact with 

the inner cells. 	The extracellular material 

around the outer cells contains collagen 

fibres (C) and aggregates of dense material (DM). 

L- lumen of vessel, Mt- microtubules in apical 

projections, MF- mitochondrial field, N- nucleus, 

CJ- cell junctions of inner layer of cells, 

DB- large dense body, BL- basement lamella on 

lumenal side. 	X 8,400 
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Fig. 7-23. A similar section to Fig. 7-22. Nuclei 

(N) of both inner and outer cells have prominent 

nucleoli (Nu). 	Note how the space between the 

two ce11.30-yers is isolated from the haemocoel (H). 

The extracellular material contains collagen fibres 

(C) but no dense aggregates. AL- annulate lamellae, 

G- Golgi body, AP- apical projection, CJ- cell 

junction. 	X 6,600 
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Fig. 7-24. Apical projections of antennal 

vessel in the convoluted region in the head. 

There are abundant microtubules (Mt) which 

appear to merge with the plasmalemma. Small 

dense bodies (DB) occur between the microtub-

ules. BL- basement lamella, L- lumen of 

vessel, TJ- "tight" junction. 	X 26,500 





Fig. 7-25. 	Portion of the mitochondrial field 

of the inner layer of cells of the antennal vessel 

(convoluted portion). The mitochondria contain 

numerous dense granules between the cristae 

(arrow). ER- endoplasmic reticulum, Mt-

microtubule. 	X 39,500 





Fig. 7-26. 	Junction of the inner (IC) and 

outer (0C) cell layers of the antennal vessel 

in the head. G- Golgi body of an inner cell, 

FR- free ribosomes, Mt- microtubules. 

X 36,200 
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Fig. 7-27a. 	Portion of an inner cell of the 

antennal vessel in the head showing a centriole 

(C) with fine filaments (arrow) running to a 

Golgi body (G). PEP- dialation in the rough 

endoplasmic reticulum. 	X 38,000 

Fig. 7-27b. 	Portion of an inner cell of the 

antennal vessel in the head showing annulate 

lamellae (AL) which are continuous with 

rough endoplasmic reticulum (PEP). 

X 28,600 

p•-• 
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Fig. 7-28. 	Cell junction between adjacent 

inner cells of the antennal vessel in the head. 

SD- septate desmosome, D- desmosome, TJ-

"tight" junction. 	X 45,200 





Fig. 7-29, Portion of an outer cell of the 

antennal vessel in the head, 	A projection 

of the cell is filled with small dense bodies 

(DB) of variable shape and size. C- collagen 

fibres. 	X 40,700 
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Fig. 7-30. 	Portion of the extracellular 

material of the antennal vessel in the head. 

Collagen fibres (C) have periodic banding. 

DM- dense aggregates of material, H- haemacoel, 

*- projection of cytoplasm from an outer cell. 

X 40,700 





Fig. 7-31. 	Part of the antennal vessel in the 

basal region of the antenna. The wall is only 

one cell thick and has lost most of the features 

of the vessel cells as found in the head region. 

However, a few apicalrgorojections (AP) are re-

tained and the cell junctions have septate 

desmosomes (SD). 	The vessel is supported by 

thin arms of connective (?) tissue (CT). 

L- lumen of vessel. 	X 7,700 
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Fig. 7-32. 	Wall of the antennal vessel in 

the distal part of the antenna. The wall is 

thin (ca 1 / 
 um) but retains occasional apical 

projections. 	Cell junctions have septate 

desmosomes (SD) and occasional microtubules 

(Mt) are found. 	The vessel is close to the 

hypodermdl cells (HC). BC- blood cell in the 

lumen of the vessel. 	X 19,800 





Fig. 7-33. A group of sensory neurons in the 

antenna. 	The sensory neurons (SN) are completely 

surrounded by a thin cytoplasmic sheath (crossed 

arrow) from the sheath cell (SC). 	Glial cells 

(GC) are found within the group of neurons. 

The antennal nerve (AN) has two types of glial 

tissue. Around bundles of axons, there is a 

dense glial tissue (arrow) while around the 

periphery of the nerve is a pale type of glial 

tissue (double arrow). HC- hypodermal cell, 

BL- basement lamella of hypodermal cells. 

X 10,300 
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