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(dgma, USA) 1 3 000, - ( : 3) NADPHd
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Table 1 Digribution of NO, NSE, NF200, GFAP and ED1 positive cells
in the nervous system of the Earthworm ( P. aspergillum)
Bran Subpharynged ganglion Ventrd ganglion Enteric nervous system
Antibody / / / /
Intensty cal r.1umber Intensty cal r.1umber Intengty cdl r.1umber Intensty cal r-1umber
/fidd /fidd /fidd /fidd
(NSE)
200 (NF200) +++ 160+3.64
(GFAP)
(ED1) ++  97+2.83
+ 11+1.75 + 8+0.91
(NADPH-d)
(Relativeintendty of immunoreaction) @ + + + (High) + + (Moderate) + (Low) (Negative)
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(Abstract)

IMM UNOCY TOCHEM ICAL CHARACTERISTIC OF
NSE, NF200, ED1, GFAPand NADPH IN NERVOUS TISSUE OF
THE EARTHWORM ( PHERETIMA ASPERGILLUM) ~

LUO Zhen Guo ZHAO Yue HAN Qing Guo
( Department of Biotechnology, Shenzhen University, Shenzhen 518060, China)
( Department of Pharmacology, Guangdong Pharmacology College, Guangzhou 510224, China)

Degite the vast evolutionary gulf between Annelids and mammals their nervous tissues have retained conr
dderable amilaritiesin neuroendocrine function , for exemple, neurons that can secrete neuropeptide. However ,
the cytochemistry of nervous tissues including neurons and neurogliaislittle known at present. Our experiment
was undertaken to shed light on thisarea. Chinese earthworms, P. aspergillum were used as experimenta an-
imals. Worms were first fed with paper pulp and agar to cause them to excrete previoudy ingested earth and
sand. They were then deeply anesthetized with 10 % ethanol and dissected. The sanmples 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, trans
ferred to 30 % sucrose PBS until completdy infiltrated , and then embedded in OCT compound (USA) before
being quick frozen in liquid nitrogen and cut into 150 m thick sectionswith aL EICA CM 1100 cryostat (Phar-
macia) . Sections were mounted on gelatin-coated dides, preincubated in 0. 01 mol/L PBS (pH 7. 4) containing
0.25 % Triton X-100 for 20 min then, in preparation for NADPH-d histochemigtry , tranderred to afreshly pre-
pared 0.05 mol/L TrisHO (pH 8.0) ocontaining 1 mg/ mL nicotinamide adenine dinucleotide digphorase
(NADPH-d) and 0.5 mg/ mL Nitro-Blue Tetrazolium (NBT). Sections were incubated at 37  for 1 hour , for
immunocytochemistry. They were then stained with polyclonal antibodies against neuron ecific enolase
(NSE) and glia fibrillary acidic protein ( GFAP) , and monoclona antibodies against neurofilament 200
(NF200) and cytoplasmic antigen in bone marrow-derived macrophages (ED1) , and incubated at 37  for 1
hour and at 4 overnight. Sections were subsequently incubated in biotinylated goat anti-rabbit IgGfor 1 hour
at 37 and in avidin-biotin peroxidase complex for 2 hours at 37 . Findly, they were reacted with di-
aminobenzidine (DAB) and 0. 01 % H,O,. Specific controlsfor the primary antiserum included the substitution
of norma rabbit serum for the primary antiserum and omisson of the primary antiserum , none of which showed
any sgn of immunocytochemica reaction. The consecutive sections were observed and the postive cells and
fibers examined under a light microscope. Morphologica measure were performed under 10 x 10 magnification.
The postive cdlsaof each antibody were counted regpectively in the brain, subpharyngeal ganglion, ventra gan-
glion and enteric nervous system.

NSE, GFAP and ED1 regectively are components of neurons, astrocytes and microglia in mammals. We
found no NSE podtive neurons in the brain, subpharyngea ganglion or ventra ganglion, athough ssme neu-
rons, condgting primarily of smal cells, were NF200 postive and others, comprised primarily of giant cdls,
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were NF200 negative. There were no NF200 postive neurons in the subpharyngeal ganglion and ventral gan-
glion. Many ED1 posdtive cells were observed in brain. No GFA P postive cdlswere detected in the nervous sys
tem. NADPH-d postive neuronsexisted in subpharyngea ganglion and ventra ganglion, but brain neurons were
NADPH-d negative. These data indicate that the neurons of Annelids and mammals have different NSE inr
munocytochemica reactivity. There are no astrocytes containing GFA P, but there are many macrophages resenr
bling mammalian microglia cellsin the brains of Chinese earthworms, i. e. , the astrocytesin the brain of the
Chinese earthworm have a different GFA P cytochemistry to those of mammals but the cell-like microgliain the
brain of the Chinese earthworm share the same ED1 cytochemica characteristics as microglia in the brains of
mammals. We conclude that: 1. Morphologicaly, in the mammadian hypothaamus, neurosecretary cells in
clude magnocellular neuroendocrine cells and parvocellular neuroendocrine cells. The parvocdlular neuroendocrine
cells are small metuliform, contain a typica nucleus like an eagle s eye. The magnocellular neuroendocrine cells
arefat , rounded, or ovoida with a large acentric nucleus and clear nucleolus and are distributed chiefly in the
paraventricular nucleus (PVN) and supraoptic nucleus (SON) of the hypothalamus. Peptidergic fibers project
into the neurohypophyss where they release regulatory substances into the blood. The morphology of NF200
negative giant neuronsin the brainsof Annelids strongly resembles that of magnocellular neuroendocri ne neurons
in the brainsof mammals, which a0 have many dense secretary macrogranules. The morphology of N F200 pos
itive small cellsin the brainsof Annedlids d< greatly resembles that of parvocdlular cellsin the brains of mam-
mals. Therefore, we Peculate that NF 200postive neurons contain neurofilament and may function in nervous
transmisson but that NF200 negative neuronsonly have a secretory function. Our experimenta work provides
the first morphologica evidencefor such peculation. 2. The ED1 antigen isa marker of macrophage-microglia.
In mammalian brains, there are normaly few ED1 podtive cells, however , these increase sgnificantly with in-
fection , poioning or other trauma. Thefact that there are many ED1 podtive celsin Annelid brains shows that
apoptos s and regeneration of neuronsis common even in a normal physologica condition.
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(Explanation of Plate)

(Pate )

1. ( ) NF200 (=) ( =) [NF200 positive neurons ( =) and negative
neurons ( —) in poserior part of cerebroganglion of the Chinese earthworm P. aspergillum.] x233

2. ( ) ( ) NF200 (=, ( =) [NF200 postive neurons ( =) and
negative neurons ( —) in centrd part of cerebroganglion of the Chinese earthworm P. aspergillum.] x 100

3. ( ) ED1 (m ( =) [ED1 postive neurons ( =) and negative neurons
(=) incentrd part of cerebroganglion of the Chinese earthworm P. aspergillum]  x 100

4 ( ) cdcitonin (=, :
(9, , ; ( -) [Cdditonin positive magnoneurons ( =) containing dense large gran-

ules, postive parvoneurons without granules ( <) and negative magnoneurons ( -) in the cerebroganglion of the Chinese earthworm P. as
pergillum.] %1 000

5. NADPH-d (= [NADPH-d positive neurons ( =) in the ventrd ganglion of the Chinese earthworm P.
aspergillum.] %400

6. NADPH-d (=) [NADPH-d postive neurons ( =) in the pharynged nervous cirde of the Chinese
earthworm P. aspergillum.] %400

7. NADPH-d (= [ Amplification of NADPH-d positive neurons ( = in the ventra ganglion of

the Chinese earthworm P. aspergillum.] X 1000
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