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(Abstract)

IMM UNOCY TOCHEM ICAL LOCAL IZATION OF DOPAMINE
AND NOREPINEPHRINE IN THE NERVOUS SYSTEM
AND GONADS OF AMPHIOXUS ( BRANCHIOSTOMA BEL CHERI) *

WENG YourZhu FANG Yong-Qiang HU Xiao-Xia ZHOU Jing

( Third Institute of Oceanography, SOA, Xiamen 361005, Fujian, China)

It iswell documented that dopamine (DA) and norepinephrine (NE) can regulate gonadotropin secretion in
fishes. The presence of DA and NE in the brain of mature Amphioxus [ Branchicstoma belcheri Gray] has been
demonstrated by high performance liquid chromatography (HPLC) , however , whether these two neurotrans
mitters are involved in the regulation of the secreton of epithelial cell (primitive gonadotropic cell) of Hatschek’
spit (homologousto pituitary in vertebrates) remains unknown. Inthepresent study , the immunocytochemical
localization of DA and NE in the nervous system and gonads of Amphioxus was investigated with (avidin-biotin
complex ABC) method.

Amphioxus (18 52.4mm in tota length) were collected from the Tong' an-Qiongtou sea area near Xiar
men) . Each animd was divided into three ssgments, rosta (from tentaculum peristomial to thefirst pair of go-
nads) , media (from thefirst pair of gonadsto the anus) and caudal. They werefixed in Bouin' sfixative with-
out acetic acid , and embedded in paraplast. Longitudina or cross sectionsof 6U m thickness were cut. Sections
with the structure of the brain, neural tube and gonads were identified under a light microscope and selected for
immunostai ning.

Medium and small typesof DA and N E immunopostive nerve cells were found in the posterior part of telen-
cephaon, anterior and middle part of midbrain, and the podtive substance occurred in the cytoplasm of nerve
cells. No immunoreactivity for DA and NE in this study was detected in the posterior of midbrain and hindbrain
of Amphioxus. We found for thefirst time that DA immunopostive nerve cells and fibers a9 located in thein
fundibular part of Amphioxus, a region extending from the middle region of midbrain to the Hatschek’ s pit and
ocorregponding to the fish infundibular which connected hypothalamus with pituitary. Large type of NE im-
munopostive nerve cells were showed in the posterior part of telencephaon. N E immunopositive nerve cells and
fiber connecting with another nerve cells was observed in the middlie part of midbrain. On the other hand, DA
and N E immunoposdtive nerve cells were identified on the dorsa 9de and middle part of gina cord, and the inr
munopostive nerve fibers could be found on the ventral Sde. The distribution pattern of DA and NE in the ner-
vous system of adult Amphioxus was different from that in larvae. Additionaly , we observed for the first time
that the immunoreactivity of DA and NE a9 located in the ovary and testis of Amphioxus in various develop-
ment stages except in the mature testis.

In concluson, the results suggested a direct action of DA and an indirect action of N E on the secretion of
Hatschek’ s pit through the brain GnRH neuronal system in Amphioxus, as has been shown in fishes.

Key words Amphioxus (Branchicstoma belcheri) , Dopamine, Norepinephrine, Nervous sysem, Gonads
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(Explanation of Plate)
(Pate )

1. ( 2.1cm) , ( ) ( ) DA [ Transverse section
through head region in young Amphioxus(length:21 mm) , medium (thick arrow) and smadl (thin arrow) typesof DA immunopositive nerve cels
were found on the dorsal and ventra sdesof brain vedcle] X 660

2. , L) (M) ( )DA [ Transverse section through head re-
gion in adult Amphioxus, large(L) , middie(M) and small (arrow) typesof DA immunopostive nerve cells were located in the dorsd sde and mid-
de part of brain vesde] x 660

3. , DA (f) [ Transverse section through head region in adult Amphioxus, showing DA im-
munopostive nerve fiber (f)on the ventra sde of brain vesde] x 660

4. , ( ) ( ) DA [Longitudind sec-
tion through head region in Amphioxus at ovary gage. Medium(thick arrow) and smadl (thin arrow) typesof nerve cdlsin thefront region
of midbrain showed strong immunopostive reaction to DA antibody] x 260

5. , DA ( ) ( ) [Longitudina section

through head region in adult Amphioxus, DA immunopositive nerve cells(thick arrow) and nerve fibers(thin arrow) were showed in the inf undibu-
lar part (IP) of the middle region of midbrainnear Hatschek’ spit(H) ] x 660

6. , ( ) ( ) DA [ Transverse
section through nerve tubein the adult Amphioxus, small type of nerve cels (thick arrow) and fibers (thin arrow) near the dorsd and ventrd sdes
of spind cord showed immunopostive reaction to DA antibody] x660 CH: (Chromatophore)

7. ( 2.1cm) , ( ) ( ) NE [ In the trans

verse section through head region in young Amphioxus(2. 1 cmin totd length) , smal (thin arrow) and medium(thick arrow) typesof nerve cdls
showed i mmunopostive reaction to NE antibody] x 660

8. , (L) (M)) (9 ( , ) NE [ Transverse
section through head region in the adult Amphioxus, large(L) , medium(M) and smal (S) typesof nerve cells and body protrusons(dendrite pos
sbly, arrow) showed immunopositive reaction to NE antibody] x 660

(Pate )

9. , NE (L) [ In thelongitudina section through head regionin adult
Amphioxus, large type of N E immunopostive nerve cels(L) were observed on the dorsd sde of posterior part of teencephaon] x 660

10. , NE ( ) ( ) NE (

) [In the longitudind section through head region in Amphioxus, N E immunopostive nerve cdl (thick arrow) and fiber (thin arrow) connecting

with another N E immuonpostive nerve cel (long arrow) were found in the middle region of midbrain] x 660

11. , NE ( ) [ Transverse section through nerve tube in Amphioxus,
N E immunopositive nerve cells(arrow) were located in the dorsd sde and middle region of spind cord ] x 260

12. , NE ( ) [ Transverse section through nerve tube in Amphioxus, NE im-
munopostive nerve fibers(arrow) were found on the ventrad sde of spind cord] x 260

13. : (BM) (sy) ( ) ( ) DA [Tes
ticular basement membrane(BM) , spermatogonia(Sg) , primary spermatocyte(thick arrow) and spermatids(thin arrow) in the Amphioxus tedtis of

stages showed immunopostive reaction to DA antibody] x 260

14. ( ) DA [ Nucleus(arrow) and cytoplasm of mature cocytesin the Amr
phioxus mature ovary showed immunopostive reaction to DA antibody] x 120

15. , (BM) ( ) ( ) NE [ In the Amphioxus testis
of  sage, tegtis basement membrane(BM) , spermatogonia(thick arrow) and primary spermatocyte(thin arrow) showed immunopostive reaction
to NE antibody] x 260

16. , ( ) NE [ Amphioxus ovary of stages, cytoplasm and nu-
deole(arrow) of oogonia showed immunopositive reaction to NE antibody] x 260
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