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Histochemical Localization of Nitric Oxide Synthase
in the Nervous System of Earthworm

WANG Xiao-An ZHENG Zhe-Min
( College of Life Science , Shaanxi Normal University Xi'an 710062, Chine )

Abstract: The distribution of nitric oxide synthase (NOS) positive cells and fibers in the nervous
system of earthworm { Pheretima tschiliensis } was studied with NADPH-diaphorase histechemical
method . The intense staining was localized in many neurons in the dorsal part of cerebral ganglion.
The somatas and processes were stained obviously. A few weakly stained neurons were observed oc-
casionally in subpharyngeale. A strongly NOS positive tract from ventromedial of cerebral ganglion,
through circumpharyngeal nerve into subpharyngeale ganglion and all ganghia of ventral nerve chain
was observed. The results of this study indicate that nitric oxide as a message molecular existes in
the nervous system of Annelidan.

Key words: Pheretima tschiliensis ; Nervous system; Nitric oxide synthase (NOS); Histochemistry

HHERAXBEHMFIEE - BETFSE
BENBPTRATSEEMEREN , WERE.
LIMEMMERETREREEH. AARFZ
RH—-HHHEEST". AEENOBH—FHL
&4 B8 (nitric oxide synthase, NOS)HE L L-Arg &
kT 3 , % W % % NADPH fiE, S (0, fEA K
MERBEY., FLEEMI ZHEETHE

AET, WAEMEHATH—F SR, LR
2 4y 0 WA W% B (NADPH-) S b 2 7 i

# IWHRY SRBEE S (No. YISDOBS1);

E—ENME FREB.VY DB ELHEEWRAT
m-EEEHOERN RN, TR AR EEREY
MESERE,MAE  264025; E-mail : wangxinoan @ 163 . com.

Y 44 H B4 :2001-04-05, 15 81 B #] :2001-11-12



2002 37(2)

¥ E  Chinese Journal of Zoology < 7.

BITRE, BHANBZ2RLE P —ELEAH
PREEHEFEBLID . X THRFIY ML
AE—F AR - EhASHOTRAAE £
KERHED Y R EMANTIRBER D,
REBRA VY EERNAWYREDY,
KA AR TRBNEREH, EXEHD
DHEREEETNEERE, SHWEES
REERESHERN THIIIYREREM
EHAREENE L,

AW R L ER R N LKk R,
HEABASUEE T ENHMERE — SR
SHHAAMETNIAHT THE . FHRFR
AR 2 5 5 b — S AL 2 40 A $2 4
BEFER WARE S EWBLEshY
AHEEFSBEP AR T H RS,

1 MES5TE

1.1 L|HE Wi E8H F 2000 F 4~5
RRBILAREHEEMAEERKRE, TREHHR,
ERAH TGN EYER TS,
1.2 XBHZE HHLEnEH402ER
BE(0.1mol/L,pH 7.4 BABRE B A EC#]).4C
BE2MdhREBAE RS EE, BESH
BH#TT NOS B A H B £ 0.05 mol/L, pH
7.4 B ER £ 42 o W 4E T 25 7k (0.9% NaCl; PBS)
F 3% 10 min, BHAEH 0.1 my/ml & 5
2 35 PO (NBT, sigma 7= 5 ) ;0.05 mol/L, PBS;
0.3% Triton X-100 & NOS i X B i 4 CIEF 12
~24ho BAIGA NOS R, RIEMTEH 1
mg/ml & J7 8 45 8 [1 (3-NADPH, Sigma 7= &1 ) ;
0.1 mg/ml 8 1k &% B % #& VU M (NBT) ;0.05 mol/L
PBS;0.3% Triton X-100;37°C B K 30 ~ 60 min,
#0.05 mol/L, pH 7.4 A PBS i® ¥k i1 7 (4C),
BHBUETHER#ES ZREF.

7y B~ BE 51 RL, 4 B BRI FOE T M 2Y,
KT 40 ~ 50 pm, SR )5 HL 3 A NOS R ¥ ,
37CR M 30 min, £ 0,05 mol/L, pH 7.4 # PBS
B 3x10min, R, ZBET.

HE2EARERGE K ZHEXE F
HWEHE E AR GCRER., TP

B-NADPH 75 (5 %4 88 , 4 B BH
2 % R

2.1 HERZHN—WEN WIEFEHMES
FAEpREEme S HEWes WTHEY M
HEgREWAETREENWE, ETREE
ESNEEMET BAUMELUASHEY L
BHMERTHEITTHRE.

2.2 WEFHP NOS PR K R 40 AR F1 4
o

2,21 W#HET AERBEWEMNEGKXER
B AW 22 £ B 52 B AR 5 B NOS FH R R (B RR
[:A,B,C). X NOS H¥EM 2T HIEHE
Bt EERRENEC MEBELREC(EK
I:D). WEHEEHA N 10m, FLIMHEMHE
HEM D), &R 58 & 58 il ey
MR T M (AR 1:A), &
RAE MR AL, PR AT R P A S5
AT ER R RH KW ET R, &2 BH
M AWM MEY —ARFTEMENE
B, XEE % NOS HER MBI, R EHEF
{ER 1:A,E,F),

2,22 Wr#eHw(ERILE) HAETHE
TR E PR REEWE R A NOS R
MARBHMET., B PRECKHEENES
T o, P R BR3P R ST 4R TR

223 BEWHAEH(ERIF) BEWEstd e
SZYFPLHDH NOS A MEHRELE. &
A HETERIHELER, B ML
HIAMER B A R AR K NOS PH M &4 4
W, BHIEWET KA W&t L NOS [t #
SURATE MHAMAKFE2IABRIN NOS A
PR B .

3 W #
—HARRE—MHERERN &L T, E

WERETREREFH. HESHEMEE

EARHBUART —EIBEBRITHY

M-S BEEHN A FATRREAHF—F
LEMSFHBEM, LK FH NADPH-d B3 W



-8 14 E Chinese Journal of Zoology

2002 37(2)

B — S B A B £ e W L 5 B
GREPHSN, GRIEBZEFERE 20
bR &Y P NOS PH 40 B 69 A ik K&
®,MEREEEREEE RN TR EN,

MALRES MERFET - LA SHAH
ARFEEFERMEST P BWHETPH
NOS FH¥ER N AT B L MEWNE , RER
% . Leake #1 Moroz ££ 3R 37 5 81 B9 /K % { Hirudo
medicinal )18 2 & 85 NOS &b ¥ E MR H
RER FRERBASTHEMNKHMREREM
0,38 B2 oo A R B Mg T B A R
R, EHETHHRETLIERB LB E
THAGARES MELTABR SN L
MM EMEMNEE e, ket
MEREPHE 2% ~ 15% KWL TE NOS
MR, X—-ERS5AFRENSLHRK
ER XURESXARDYEETE IS EHH
R EEFREBEENARARAER, BX
Moroz E X KB S M B WA R M KL R &%
NOS i A A A HITH RN ECLRA,H
BHEMENTREHWE LR IEEE, E]HE
MEMSIRBREERTICHES REREE R
KEMBERRZ @R HBRORRA .

REBAMXRT - HLBEXR YYD
BE BT M EH 4>, Chen?!, Shafer™ , Leake'" & %t 7k
BHWRERY , AHGESE -ALEEHEH
SHEBEESIBTREBERA HWETHES
B-SAEMNIELTERE,

AR RS AT REMN AL LF AT
RUE T ASFB0R, § NADPH-d & B /R #) NOS
ARy EREEHEHE, REREMUTE
THESPHERWET, X -SSR T EE
EXRVHMEHRIYZIEAFEERRE .S
FTH-FPHREATFR.

$ F X W

[1] #BF HEHEE. - KX EYESY LB . LBE
B e, 1997.3 ~ 167

[2] Chen A, Kumar S M, Sahley C L et 2f. Nitric oxide influences
injury-induced microglial migration amd sccumulation in the

leech CNS. J Newrosci, 2000, 20(3):1036 ~ 1 (43,

[3] Shafer O T, Chen A, Kumar S M et al . Injury-indueed expres-
sion of endothelial nitric oxide synthase by glial and microglial
cells in the leech central nervous system within minutes after in-
jury. Proc R Soc Lond B Biol Sci, 1998, 265{1411):2171 ~
2175.

[4] Leake L D, Moroz L L. Putative nitric oxide synthase (NOS)-
containing cells in the central nervous system of the leech,
Hirudo medicinal . Brain Res, 1996, 723{1~2):115~ 124.

[5] Leake LD, Davis M P, Chen D e al. An unique model for the
analysis of nenronal nitric oxide signaling: the leech CNS. Arte
Biol Hung , 1995, 46(2~4): 135~ 143,

[6] Elofason R, Carlberg M, Moroz L L 2 al. Is nitric oxide (NO)
produced by invertebrate neurons? MNeurereport, 1993, 4 {3);
279 ~ 282,

[7] Moroz L L. Giant identified NO-releasing neurons and compara-
tive histochemistry of putative nitrergic systems in gastropod

mollusks, Microse Res Tech , 2000, 49(6) :557 ~ 569.
R i B

A RMHAZTATHT, A NOS HIEH R E (&), NOS Bt &F 2
M), NOS M HER(L ), HHAR = 100 pm( Transverse
saction of cerebral ganglion, showing NOS positive cell layer( ),
NOS positive neuropile { £ ) and NOS positive fiber tract{ 4 ).
Scale bar = 100 pm]

B. I 5 20 ) NOS P g fia J Pt o, BRI R = 50
pm [The NOS positive cells and fibers in dorsal lateral of cerebral
ganglion. Sesle bar = 50 pm]

C.H#HEYHAMY NOS Bt HREMFER. KAR =50
fem ['The NOS positive cell layer and neuropile in dorsal median of
cerebral ganglion. Scale bar = 50 pm]

D. MimEF L NOS Hi M XA, cHEHRES
(%) AR =25 pm [ Some NOS positive cells of cerehral gan-
glion, showing morpha of the positive cells{ * }. Scale bar = 25
pm]

E. W T #&%KAFE, T NOS HESFER(A),NOS i
BME(A) MTHEFELG NOSHEME (o). AR
=50 g [ Horizontal section of subpharyngeale ganglion, showing
NOS positive neuropile{ 2 ), NOS positive tract( * )and NOS pos-
itive tract from subpharyngeale gangliun(a) . Scale bar = 50 p.m]

F.HMHEHMBERE R NOS HIESFERM(A) ,NOSH

PR ) NOS W R (o) HHR = 100 pm [Part
of whole-mount stained ventral nerve chain, showing NOS positive
neuropile( 2 ) and NOS positive tract( 4 ), NOS positive vever fi-

ber(») . Scale bar = 100 pm]
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