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Distribution of 5- HT immunoreactive neurons in the optic lobes of the ant
( Camponotus japonicus)

ZHANGJinrHua L IN JiaQiao BAO Xue Xiang™
(School of Life Sciences, Northeast Normal University, Changchun 130024, China)

Abstract Camponotus japonicus (Formicidee, Hymenoptera) isatypica socia insect. Because of its conparatively con
centrated and concise nervous yystem it is a good experimental mode for the study of visud information procesing in com-
pound eyes and the structure and function of the insect brain and nervous yystem. Optic lobes are the visua center ininsect
compound eyes and the anatomical structure and eectrgphysological characterigtics of these organs have been studied in
detall. The digtribution of 5 HT immunoreactive neurons and their pat hways has been reported in smeinsects. However ,
the distribution of 5 HT in the optic lobes and brain of Campontus japonicus has not yet been investigated. CP (Colopho-
ny-paraffin) embedding tissue section technique and immunohi stochemical streptaidin-peroxidase (SP) methods were emr
ployed to dice and stain Campontus japonicus optic lobes. By investigating 5 HT immunoreactivity , the distribution of 5
HT in the optic lobes of Campontus japonicus can be determined, which can provide information useful for the further
study of insect brain neurobiology. 5 HT-like immunoreactive processes originate from a relatively smal number of cel
bodies but each neuron has layers of processesover a large volume of the neuropil of the optic lobe. All neuropil regions of
the optic lobe, the lamina, medulla and lobula, contain 5 HT immunoreactive varicose fibers, which were digtinct in mor
phology and degree of staining. These al showed pronounced ratification. Thelaminais divided into layers A , B and C.
Saningindicated that 5 HT immunoreactivity in layer A and B was weaker while that in C was strorger and well dis
tributed (Plate : 1). These 5 HT varicose fibers were arranged in a columnar form and the columns were i nterconnect
ed by lateraly projecting fibers. Medulla could be divided into nine layers according to the degree of staining. The staining
of thefirgt , seoond, third, seventh, eghth and ninth layerson both sdes was lighter and i mmunoreactivity was weaker.
5 HT immunoreactivefibersin thefourth, fifth and sxth layers, which were verticd to the columnar celsof the medulla,
was distributed extensvely and stained even in the middle of the medulla, forming a characteristic centripetal mesh pattern
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(Pate :3). Lobulaocould be divided into five layersfor 5 HT immunoreactivefibers (Plate : 5). The sainingof the
second layer wasthe lightest , while thefirst and fourth layerslacked any immunoreactive fibers. The third andfifth layers
were very thin with dark and clear 5 HT immunoreactive fibers. These two centripetaly orientated layers were vertica to
the postive fiber layer of the medulla. A few diffused fibers were reveded in the fifth layer. There were two groups of
large immunoreactive neuronsin the midposterior partsof protocerebrum. Their axonsran in bundles, some thin branches
of which invaded a large area of the protocerebrum. Some of them a0 invaded the lobula and medulla (Plate  : 6). In
addition, we could see 3 clear and weak immunoreactive visud fiber tracts: medullalatera protocerebrum fiber tract
(Pate :7),lobulalatera protocerebrum fiber tract (Plate : 8) and lobulalobulafiber tract. 5 HT immunoreactivity
was obvious in outer chiasma (Pate : 2) but was weak in theinner chiasma. There were three kindsof neurons related
to optic lobes: amacrine cdls, columnar neurons and targentia neurons. The number of 5HT immunoreactive neurons
was about 20, which were located on both Sdesof the inner chiasma, between the lamina and medulla, medulla and lobu

la, lobula and protocerebrum (Pate  : 4). From the distribution of 5 HT immunoreactive neurons, weinfer that 5HT
is more important in mediating distant rather than loca neurd interactions. Furthermore, 5 HT immunoreactivity in the
lamina of optic lobes was strong, which might be related to the underground living habit and an adeptation to the conse-

quent marked variation in light intendty [ Acta Zoologica Sinica 49 (2) : 224 - 229, 2003].
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(Explanation of Plate)
(Pate )

(Fronta section through the optic lobe, showing the stratified lamina, medullaand lobula) ~ x 200
( ) [ Horizontal section through the optic lobe, showing the immunoreactive fibersin the outer chiasma
(thinarrow) ] x 400
(Horizonta section through the medulla, showing the nine layersin the medulla)  x 264

4. ( ) [ Frontal section through the optic lobe, showing the immunoreactive somata between
medulla and protocerebrum (thinarrow) | x 400

5. (Horizonta section through the optic lobe, showing theinner chiasma and the stratificationin thelobula) — x
264

6. (Horizonta section through the brain, showing the giant immuno-reactive fibers project-
inginto the lobula) x66

7. ( ) [Horizontd section through the optic lobe, showing the giant fibers between medulla
and protocerebrum and some immunoreactive somata (thin narrow) | x 264

8. (Horizonta section through the optic lobe, showing the giant fibers between the lobula and protocerebrum)

x 200

La: (lamina) Me: (medulla) Lo: (lobula) Och: (outer chiasma)  Ich: (inner chiasma)  Pro:

(protocerebrum)  Ca: (cdyx) Ft: (fiber tract) & : (giant fiber) Sg: (suboesophaged ganglion)

A, B, C: A B C (ThelayersA, B and Cof lamina neuropil)



: 5-
ZHAN GJinrHua et al. : Digribution of 5-HT immunoreactive neuronsin the optic lobes
of the ant ( Camponotus japonicus) Pate

(Explanation at the end of the text)



