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Table 1 Digribution of 13 neurochemically positive cells in the nervous syssem of the earthworm ( Pheretima aspergill um)

Bran Subpharynged ganglion ~ Ventrd ganglion Enteric nervous system Enteric epitheid cdls
Antibody / / / / /
(Inten- (Cell number (Intenr (Cell number (Inten (Cel number (Inten- (Cel number (Inten- (Cell number
sty) /fidd) sty) /fied) sty) /fidd) sty) /fidd) sty) /fied)
(ACTH)  +++ 160.35+3.54 - - - - - - -
(AVP) +++  50.12%2.26 +++ 20.0243.05 ++  6.04+0.9 - - -
(Cdditonin) ++ 130.82+5.39 - - - - - +++ 67.09£5.72
(Cdbindin-D) - - - - - - - - -
(ccK) +++ 113.47+1.75 - - - - - - -
(CGRP) - - - - - - +++ 30.05+3.44 +++ 33.93+4.58
B- B-EP) + 58.42+4.31 - - - - +++  28.56+4.02 - -
(Qutamate) +++  49.38+2.50 +++ 16.06+1.73 +++ 8.63+1.84 - - -
y- (GABA) - - - - - - - - -
Y(NPY) +++ 140.60+7.92 +++ 7.17+1.39 +++ 7.77+0.96 - - -
(oM ++  46.37%+1.98 ++ 6.15+0.98 ++ 5.03+0. 47 - - -
(som) - - - - - - +++ 10.09+2.01 - -
vViP - - - - - - +++ 14.80+3.14 +++ 9.87+1.90
DA ++ + - (Relative intendty of immunoreaction: +++ high ++ moderate + low
negative)
3.2
AVP OT .
AV P
: ( , 1997) CGRP VIP cdcitonin
AVF ,
AVP OT-OT , CGRP , VIP
) 3.3
CCK (ACTH) (VIP) B- B-
,B-EP endorphin) (CCK) Y
CGRP (NPY) (CGRP) ;
: ; (ca-
NPY , citonin) (AVP)
ACTH (0T) (glutamate) (SOM) ;

cdcitonin CGRP VIP
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(Abstract)

LOCAL IZATION OF 13 NEUROCHEM ICAL SUBSTANCES IN THE
NERVOUS SYSTEM OF THE CHINESE EARTHWORM ( PHERETIMA
ASPERGILLUM) : AN IMM UNOCY TOCHEM ICAL STUDY ~

LUO ZherrGwo~~ ZHAO Yue HAN Qing-Guw ZHAN G Xiao- Yun
( Department of Biotechnology, Shenzhen University, Shenzhen 518060, Guangdong, China)

About 10 neurochemical substances have been found in the nervous system of Annelids, but no detailed re-
search in this area has been conducted on the Chinese earthworm, P. aspergillum. Thisresearch amsto estab-
lish if neurochemical substances discovered in other Anndids do exist in P. aspergillum and d if there are
any new neurochemica substances in this gecies. Chinese earthworms were fed with paper pulp and agar to
cause them excrete previoudy ingested earth and sand. They were then deeply anesthetized with 10 % ethanol
and dissected. The samples were fixed in fixative containing 4 % paraformal dehyde and 2 % picric acid in 0. 01
mol/L PBS (pH 7.2) at 4 for 6 hours, the trangerred to 30 % sucrose PBS until completely infiltrated. Sam-
ples were then embedded in OCT compound (USA) , quick frozen in liquid nitrogen and sectioned into 204 m
thicknesses usng aL EICA CM 1100 cryostat (Pharmacia) . The serial sections were stained with antibodies an-
ti-adrenocorticotropin hormone (ACTH) , anti-arginine vaopreesn (AVP) , anti-calcitonin, anti-cholecys
tokinin (CCK) , antif-endorphin 3-EP) , anti-glutamate , anti-cal bindin-D , anti-calcitonin gene-related peptide
(CGRP) , anti-neuropeptide Y (NPY) , anti-oxytocin (OT) , anti-omatostatin (SOM) , anti-vasoactive intesti-
na polypeptide (V IP) and antiy -amino-butyric acid (GABA) usng immunocytochemistry techniques. The imr
munostained consecutive sections were observed and the postive cell s and fibers were examined under alight mi-

* This work was supported by a grant from Nationad Naturad Science Foundation of China (No. 39770383)
** Corregponding author. lgzg @yahoo. com. cn



5 : : 645

crosoope. It wasfound that ACTH posdtive neurons, AV P postive neurons, calcitonin postive neurons contain-
ing dense large granules, CCK posdtive neurons, NPY posdtive neuron and glutamate podtive neurons were
stained heavily and distributed densaly , but thef3- EP postive neurons were stained lightly. A few OT postive
neurons were detected Parsdly distributed in brain tissue. CabindinrD , CGRP, GABA , SOM , V IPimmunocy-
tochemical reactions were negative. AV P postive neurons, glutamate postive neuronsand NPY postive neurons
a9 were detected in the subpharyngea ganglion and ventral ganglion. - EP positive neurons, CGRP postive
neurons, SOM postive neurons and V | P postive neurons were found in the enteric nervous syssem. Calcitonin
positive epithelid cells, CGRP pogtive epithdial cells and V IP postive epithelid cells were distributed between
negative epithelia cdls. The results indicate the presence of not only previoudy discovered neurochemical sub-
stances: ACTH, CCK, CGRP, NPY, VIP B-endorphin a found in the nervous systems of other Annelids,
but al© new neurochemical substances: cacitonin, glutamate, AVP, OT, SOM. In adition, cacitonin, gluta
mate, V IP podtive epithelia cells were distributed in the digestive system of this gecies.

Key words Earthworm ( Pheretima aspergillum) , Neuropeptide, Immunocytochemistry

(Pate )

1. ( ) AVP (m, ( -) [AVP negative neurons ( -) , podtive neurons ( =)
in Chinese earthworm P. aspergillum cerebroganglion] x 68

2a. ( ) ACTH (w), ( -) [2a. ACTH negative neurons ( —) , postive neu
rons ( =) in cerebroganglion of Chinese earthworm P. aspergillum] x36 2b. (2b. Amplication of NPY postive neu
rons) %216

3. ( ) CCK (-, ( -) [CCK negative neurons ( -) , posdtive neurons ( =)
in cerebroganglion of Chinese earthworm P. aspergillum] x 68

4a. ( ) (=, ( =) [4a Cdditonin negative neurons ( -) , postive neurons
( = in cerebroganglion of Chinese earthworm P. aspergillum] x70 4b. (4b. Amplication of NPY postive neurons)
x 436

5. ( ) B-EP (-, ( -) [B-EP negative neurons ( —) , podtive neurons (=) in
cerebroganglion of Chinese earthworm P. aspergillum] X 68

6. ( ) dlutamate (w, ( -) [ Qutamate negative neurons ( -) , postive neu
rons ( =) in cerebroganglion of Chinese earthworm P. aspergillum] X 68

7a. ( ) NPY (=, ( -) [7a. NPY negative neurons ( -) , postive neurons
( =) in cerebroganglionof Chinese earthworm P. aspergillum] x68 7bh. (7b. Amplication of NPY postive neurons)  x 402

8. AVP (=) (=) [AVP postive neurons ( =) and negative neurons ( -) in
ventra ganglion of Chinese earthworm P. aspergillum] x 68

(Pate )

9. ( ) OT (w, ( =) [OT negative neurons ( -) , podtive neurons (=) in
cerebroganglion of Chinese earthworm P. aspergillum] x 80

10. NPY (=) ( =) [NPY postive neurons ( =) and negative neurons ( -)
in subpharynged ganglion of Chinese earthworm P. aspergillum] x 86

11. CGRP (=) (=) [CGRP postive neurons ( —) and epitheid cdls ( =) in intestine of
Chinese earthworm P. aspergillum] x 44

12. B-EP (=) [B-EPpostive neurons ( =) inintestine of Chinese earthworm P. aspergillum] x84

13. cdcitonin (=) [Cdditonin postive cdls (=) inintestina epithedium of Chinese earthworm P. as
pergillum] %80

14. SOM (=) [SOM postive neurons ( =) inintestine of Chinese earthworm P. aspergillum] x 88

15. VIP (-) (=) [VIP postive neurons ( -) and epitheid cells ( =) inintestineof Chinese

earthworm P. aspergillum] x 84
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(Explanation at the end of the text)




LUO Zherr Guo et al. : Locdization of 13 neurochemica substancesin the nervous system

of the Chinese earthworm ( Pheretima aspergillum)

(Explanation at the end of the text)




