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—EAE (Nitric oxide, NO) fEA—FHENHLBRRANEEST, &
HRML R R EaA, MEREEFEENER, AMZarsesnE
M. NO Eii 8 & 48 (Nitric oxide synthase, NOS) {4k, L-i§E &4 4.
M2 R4, NOS H# 3 FILAL: BI#HZR NOS (nNOS). I FZ A NOS (eNOS)
MESA NOS (INOS), Ho LR NS FTEEFETREHME T, KiEH
FKH SABC GEHALBULETTE, BRMRES B (MWHAFIZESE) RN
nNOS FRYEFHE RIS SRS AT REHR, AEAERRM nNOS
MMAETHAKRERRE, # N EhiRms R ERRERYLE, i
BERGFHRHR, THEMESRELESRERE K.

R —FIH SABC AP ULZE T iE, MERAM G R & H s -
FAEEE (oNOS) FAMMATHRA. &M, 2hREATTLHTT RS
WA, SREM: KW E nNOS %Rt o2 47 4 B, nNOS FR
ML TERRE, ARBERORE. MEIHBASEL, REZKRE, =
. B, WEAR. RARSLHBR, REKE. BEAZ, nNOS Sk
AT SAR AR BOR AT . BEHE RN, AN HE B nNOS Bk #1438 T
HEE, R BRREKERHW A, MRARERIES S, X
FRET 2R EE (P<0.01), T nNOS FINO 5 THRENEZLE X,

e A A e AL AL, W SN BR aNOS P2 Te i A
AR TR TP, SREW: DR P BAERFE# NS 45&
P TSI, TRENKARE, MN2THFIRE, K2
ERES A, FHTREMOSFE. NS REFIEWE TR, Mkl
BiRiK. AMEMETHRALE, RARRE. A%, AF%. ARURLE
EIAT

W AT E T B (Hypothalamus) #3848 4% F b aNOS PRAE#IZ TR TS
Ao RRFRLHET TR, SERETR: RATFTEMTHHETZH NS
PAfEmzIT, MM RIERE, WIS TSRS THREN, FRER
EAFC. HEMETHX, AFf, TERH, B2, FRBEZEEW) .,
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b (SON) P3 nNOS PRMEMETT EE A KRN, BT ol K4 AL o
A%, £ 50MEBFAMERET, B LEH NS RENE NS FHTEM
Z5t, FEAPRAM, BT TERAARELMBRLE, KW nNOS HINO 7
TERMEASTRRETRETEEREFHM.

AR IR nNOS FREEMZ EER RN EL AL SMMMET TR, 4
REY. OXnERE (BRE. SREMBRE) AF NS St
S, TURHSEHNER, TEAMAK, 2FEE, ARBRE:
MATRAZREE. HEE. TR #F. HESE, RERE, 231t @
TR T B 2 A4 2 4% H o A 545 (¥ nNOS FREE#HEETC 5040, IX B 28 0 BAR
&, HRERE: RAREEREN, TREHAS, KELTRAER: K
BRANEENEGERVE, ARMEEMETER, AXEEAR, Wi
MZXMETRE . = X LRGN =255, BHSLSEH AL
£76, WRETRTATEE . EMSRARREER, BNATERST, WK
PR .

ABSTRACT

Nitric oxide, a new type gas molecules, is a information transmission substance,
which is a common, widely distributed in central nervous system, and plays a very
important role. Therefore, it was being payed more and more attention. Nitric oxide
catalyzes the production of

arginine under the action of nitric oxide synthase, and the nitric oxide synthase
has three subtypes: types of neuron. types of abduction. type of endothelium, and
types of neuron has been found found chiefly in the neuron. This experiment has
studied, systematacially, the distribution and embryonic change of positive
neuron—neuronal nitric oxide synthase in cerebral cortex of rabbits and the
orientation . conformation and distribution and embryonic change of positive
neuron-neuronal nitric oxide synthase in cerebral cortex of nuclei nervorum

cranialium of rabbits by SABC immunohistochemical method.

This study has revealed, completely, the regular of embryonic change of

positive neuron-neuronal, and probed into the function of NO and the mechanism of
-7-
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NO in the central nervous system, All this research work will provide the gist of the
study of nervous system disease, especially the study of the physiclogy of nervous
pathology.

The first expetiment has studied, detailedly, the morphosis. distribution and
embryonic change of the positive neuron—neuronal nitric oxide synthase in cerebral
cortex of rabbit , the result showed that immune-positive neuron of nNOS and
neuron twig have been found in cerebral cortex of rabbits. The color of
immune-positive neuron of nNOS is brown and the color of nucleolus is weak, and
the conformation is variegated. The soma shows different figure such as spindle
triangle. rotundity. oval and pear shape. The length and number of apophysis is
different, furthermore, neurofibril of immune-positive neuron of nNOS shows brown
pinch-and-swell form and distributes interlacedly. We can draw the following
conclusion: with the growth of the rabbit, the density. sectional area of soma.
number of prominency. the length of longest prominency et al, show the trend of
increasing by degrees, But there were some obviously change when rabbits are old.
This shows that the nNOS associated with the caducity of neuron.

The second experiment has studied the conformation . distribution and
embryonic change of positive neuron of nNOS in cerebellar cortex.

The result show that positive neuron of nNOS and neuron fiber widely
distribute in cerebellar cortex. In Purknies layer, stands between molecular layer and
granular, positive cell arranged regularly, and takes on single storey in most position,
some prominency stand out surface layer. The colour of positive neuron is brown
yellow, Nulceolus does not stain, or the color is weak. The conformation of
positive neuron is variegated. The soma shows different figure such as spindle.
triangle. rotundity, and irregular shape and size.

The third experiment has studied the conformation. distribution and embryonic
change of positive neuron in each group of specialized nerve cells. The result
showed that positive neuron of nNOS widely distribute in hypothalamus of rabbits;
- positive fruits, whose colour is brown yellow, distributes homogeneously in
cytoplast around the nucleus of a neuron

of positive neuron of nNOS. Nulceolus does not stain. Size of positive neuron is
-3-
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abhorrent, prominency of positive neuron is thinmer, and the number of positive
neuron is a little while.

There are some difference in conformation, size, demsity of distribution,
sectional area and prominency of positive neuren in each each group of specialized
nerve cells. In some group of specialized nerve cells, nANOS coexistes with other
neurotransmitter, this indicates that nNOS play a very important role in nervous
system development and regulation and control of nervous system of rabbit. The
positive neuron of nNOS in the PVN. SON, is mainly maxicell, those belong to the
maxicell secrete system of the Hypothalamus, it participated in the regular of the
cardiovascular action and blood pressure, furthermore, in some group of specialized
nerve cells, such as positive neuron of nNOS, is mainly minicell, belong to minicell
ecrete system of the Hypothalamus, and the conclusion is that nNOS and NO play an
important role in the regular of endocrine system.

The fourth experiment has done the study on the shape and arrangement of
nNOS positive neuron of rabbit's nuclei of cranial nerves . The result revealed that
there are congestion nNOS positive neuron in basal nucleus(caudate nucleus,
lentiform nucleus, claustrum), which are mainly small tan cell with lighe dye
neuclus, ,have various shape, such as roundness/oval/ bacilliform/shuttle/patrol,and
have 2or 3 piece of short tuber.

There are also many nNOS positive neuron in some Nuclei of Cranial Nerves
of Brain Stem, which are tan, and have lighe dye neuclus ,various shape ,various
numbers tuber,and various length. The size of nNOS positive neuron in various
Nuclei of Cranial Nerves is not the same, some are big pyramidal cell ,such as
Midbrain Nuclei of Trigeminal Nerve ,pontine nucleus of trigeminal and Motor
nucleus of trigeminal; some are small nerve cell, such as  superior olivary nucleus
nucleus of facial nerve and salivatory nucleus of Pontine nucleus; some are medial

nerve cell, Such as Pontine nucleus and Locus ceruleus,

Keywords: rabbit’ s brain; nitric oxide synthase, positive neuron; nucleus;

embryonic change
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NO nitric oxide —ShE

NOS nitric oxide synthase —E A5

nNOS Neuronal nitric oxide synthase el -SHRASE

ch0S constructive nitric oxide synthase HHE—FERSE

iNOS inducible nitric oxide synthase ESM—FLHSHEH

NADPH-1I  NADPH-diphosphate~II iR B R I

L-Arg L-arginine EIEHEERs

CNS central nervous system P R i

EDRF endothel ium—derived relaxing MEMEFKETF
factor

cGMP Cyclic guanosine monophosphate W EH

PVN paraventicular nucleus EEH

SON supraoptic nucleus fl_E4%

Arc arcuate nucieus SR

LTP Lang term potetiation KHiEtE®

LTD Lang term depression K EE RS

VOP vasopresin mEE

RN red nucleus 1%

SN substantia nigra 2R
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—F /LB (Nitric oxide, NO) R—MEBHHSAE, AEL6204, HLRIE
RIS, B. Van¥g /R EEIENO. 17724, HEMSEF]. LRI
HtfT TH, HHRZHA “TEMT” .

NOE B AHNEASCHIORE. HE, REAMIHESHET AEHR,
BAT3 ESEMEEBEENFFHAT, NBE0LEMI ., FurchonF
(1980) R BLIME I 57 4 B r= A S R — P &7 I vE 1 B —— P B Al e AT
{L ¥4 3B (EDRF), 198T4EPaLnloilf BREDRFREENO, 19915:N04ES ((nitric oxide
synthase . NOS) JEEMTH, 1992ENOB; 1 578 BAURAL I KR 2L I 4
WAER “BRSTF” GEFRl 20000, B, NOMBFAMNS FAREEAT 14
TR .

NO B—F BB 0 FRMN S, HEWiEr, AERT 8. RN
o, MREEMRARE, SYPEMRE (W 2~3) T, TEFET
LN R AARE, HLERNFTEREEIRR, 250GREHERER
HidH, EERERE. RERSE. BHRL. HUERA. WRRSE. WRAE
MRESHEETEMANER.

NO —BHA AR RS —M/MNEREFEY. 8M Moncada &I NO et
PLAAE R, RWE AR HET LR, RRERIISHET THRAT 28
9t. 1977 VL BB «3BHE (Fred Murad) R R AL H it B R E L Z LR,
1980 SEA 29 F A4 « IEA KA (Robert Furehgott) FFT £, ME X FHT 7%
EARFEADENERRAE L —MEFESF; 1986 FEEBLZNNKS
Hy <B4 % (Louis Lgnarro) 7 B LS RRST LA & 53R RIS M S ERT 5+
SRR T K B AN SRR NO, HIRRIS A4 FRIfE A ik R IE R
SEBEH. BUEENIAERAEES EBIRNO PR T —2H 5,
HRH—APIFATRN L. ik 3 (73 E 48 2 7 FE o T s Ewon
Ho At o0 B 7k 25 R B I E 4K BRI NO AT R IEAE Y. 1l T NO RO AE A
1952 FF i A FELZZeE “Science” B—EMESEZAHESTF, MHEI N0 S %
FEOMERENEEEAN I UABLRIFRE T 1998 EFEN/REER,

NO ZEfRPIE T A A BRIk, ST FiaE, BEENEGNER
SR EL fE FrR M EER R AR E 8, 18 NO BRRSUE A B2 25, X
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RAERREZR., A% RURKERN S RE.

NOS £ NO 4 it F2er L B 1AE, 1k L-¥5E M (L-arginine. L-Arg) & M
LM NO. NOS 2 NO A s F EIRE 4 7. R RATE NOS BIiEH
kR B AL MM NO M-S 2, HE X NOS M4 4 iR el Rk NO &
HCEROE(ER ST A, 1999), DAMETFR KAERFRAKER, FrLlkT NOS FIRf5R
MAEE,

1 NO RO 4916 LR AE M i

TEV FLEI IR Y NO Rt NOS #RALEA LS R (L-Arg) 230 JE AL JB Bk RY
MREF —ZERRBEE NADPH) R =4 1. NO HRAERE, H SR /KHIHEH
XREAETE 6~10s. N0 SBHE AR, ERTF mAS T UMM a3 12 TR AL
M, RS EEST(COP), SRARABETRE TR, WL =8
AkAGh, MSd sk, MIETEE (51, 1999) .

NO B Tk K Fehl, Bk BAEGIM M4 B Bakit. NO S 2R, &5 K,
MEEREN EREAFTREE, ShAFAMTENS TR LB T
L2136 537 B OS5 R 47 o NO 5580 A B NO,, SRS 5 41 24 NO, T S AR 135 1 .
TR NO B Ao AL 2R ST ALE B AT RS .

NOSLRKIMER AR, ERHMIBRBLERE, SFER/IHTE
¥, EEAGE. UE. Bl AR RES T AHSERH#E B REH
ENEloE ST
1.1 BB RS TRES

NORY L35 BB I - Knowles™ (1989) M RUR &) M p 4 3 1t — ),
R E R (L—Arg) P2 ANO; Bredt Msnyderdd i A HINOSHRIE fL K031
WFFL#E—PIE L T Grathwai tefi & Bl A HLAEZ 2 LAL—ArefE 4 & HNOM &
HHIFL. MM oNEe. KENSETRR, RAMEE TRERS, &
AMMLAINOS, i HLL—Arg A SR (Y AICES o 89— AN TE AL TERENO. H a2 4 ik .

FEREMINOSH = Fh2eRY o 2 RINOS (nNOS) , 19907 gE4ifh, MR FIA X,
mNOSEBRBFETRELZ . B9, gOoRE. FTRB. PR SLE, A
NOS(eNOS) , 1991EE#E 4, FEAZLE T MR 25 L 40 L AIHG 2 s A A i, o6
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S RINOS(INOS) , 1991F 44k, FE N4 T EMRAM, DR, BRER
M, MEAEARA LT FRENARE. HINOSEBEINOSG fZHhEF X,
EESENOET £ 5 K S 3530 X2 A I A 0 i 40 a2 40 s B 46 R (3
R, 1996) . R|NOSKIEAEA &M, EELERETHRAERE, T
B HFAME S B 1 FInNOS FTeNOS & F7 4 45 # BINOS 3R R 2 INOS (eNOS) »
cNOSHE/S: (DX / HAFAKEN:; QEHRAENEYE: O)4HFERX:
(4) 2 5B ThBEMTES GFFR 5 EFRIENOS) . INOSHER A1 (1) X145 / S E LK
ik, QERAZBmFA: Q)ZAEE. R, GREAFENHEE T ME
T (INF SRE F 4 55 (4) 55 0 3 12 0 ot ifn 4% 37 4% 5 (s 2R A
NOS) o

1. 2 NOBYS RS FHtE

NOZ A S ERNEREERASES T, R AU E TRENERLT,
A LA Kank f 7 REATE TR, MRUIE T I A NS mm AR
&, BYWEERE ARG, R0, SmERIEE N KBS . KRR
MmAFRERIARML, T HHA BT RAkLEH (Ackerman AE,1997). iXF= (hAYH)
HEBEREMEMETHFRESNTRESFEFET EPESHE R REN
LFMS, FERRRKREEBER, BETHIERBUEBRTHZAL XK.
PERISSARA R AR ) RROAEDE, XS MMA— AESHIE: NEEER
MR, PEESSHHEZANES, MART S LR EHRERT~
EARRIAA R, NOERIZ LA RERNKIENS, B8 EHEN SR
¥, MEREEYEALEENEENNBERKE. NOXRHIIES FIENGE
VIR R R AR REER AR, KT ANTHEG A 225 A 2 A .

nNOSTHEZE 7T BEIE $ P H A 2 0 7 R B2 IR T 377 B SRS — 5 R AN
PR MEZEERAF W) RARSERNHHHETRENERY, B
NOSH 4 THBREAE, ENATERRHENL, WA 5RBRMEK
(Hyman, 1992) . 7E$EFEAE (HD) 3 ASUIRAE, NADPH—dMZ TEEA TR i
(Ferrante®, 1985). IBibiSNADPH—d/LE AT HiE BEAMES T, ¥
4 RUERR A LR X P IX B4 LA E N (Karson, 1991) . ZAEMREN B
BRIRATT, NADPH—IME T AR BN 21 (Frriero®, 1988).

NOS #2TTIERE M AR REE M Vincent, 1994) . FELURMN,
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DADPH--d #£ LRI FE U HCAT MDA SN HILA R e E R g s HFA, A
MG AEIEE aNOS & TRA 8BS RIPPLE] FH KR R4 L6 2 E it F ]
Ca™ M, PHETT HEMBIHLES, AT~ EMLRFER Liptonsa 5§,
1994) . (ERFAHBEYN NO AR MMERRNFELIRD, dRAREHR
Il A% S5 H 4 A AT

2 —ANENEEEH

2.1 ~FHEMNHERENER

NOSE — PR BRI R W B3R (Snyder SH, 1992) o & it 5R{kEL
1o 55 S b O R R 5 MR R AT A R T R AR A X R AT
BREHEFSTHE. B 8 FHEnmanN st BeEEENRTER. 5
SENOIE £ —Fb B B IR E ML B A5 4 iz — (Bolanos JP,1999), 7E1R
ZHEMORHTETEEENER, Fll, $84 KN #E S BOMRK 6 & 1
NIAT A LR EF . Bt TR TINOA: iR A & i — IR R R IR IT P R
EERMEH.
2.1.1 NO EREREI{ER

S AR B A A NOS, RER/NE, # SRS BIRA (Bredt
DS.1991). fEIEERI T, FHEAE L RLE M A NO 2 —Fhas A 574 Rsh i
HIfE B2, OPREEMNRER: S5EITHA, HEEE) ML,
I o B P FIREL S S BE A9 T TS @S AMENFER: AAM AR iR
Z HEAFAE IR EE AN 22 (NANC) ROACRSBERR IR NO, BT AR ILEMBHIE R, 1XAAd
% OFFEREMZ) MEZBEDRER WA FOSER. B, WRAALRY
HEEDRE (EEE nNOS IGHAIE S . TEREBRHEAHT, N0 RB55WHR
MEZEYFRONERR. SRH%E,

2.1.2 NORYTE (RIS RN

Muradih ANOTEMREE (S 5 1538 b S8 B A0 A TR A NORE A B 40 e A
B MLBREEA. ERMEER, NOMRTHE AR HUS 1T 7 e BROR
AE|TC S HE T, BRGSO RS ERERAGE, =N
ATHMBEEEEX A TP HRENFE N, RESHNAENEA
FME &, WENATEESRITRAICE GO R —F g ZEH (Bred
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DS , 1990), NOSEREHENF %6, BE T RTINS RCORIREMIETE
5 cOMPAY A4 R B INER2001% . cOMPTE#GE . CMPIREIME R %, RIFELWE
By, BAEFIEE, RECa HERD): HILADPERET{LE, RIEEERK
Ca, VHTTHERR —FEME, KENETEM (CAMP), RIEA M.

2.1.3 N0 RRHREREIER

TN RALE S IR B R AR A AR, A a8, AT
BRI R F M. XA R RE RN L2 I AiciZ i fE
A FE#aE (LTP) /0 i 694 B F24M 8] (LTD) FIS2 M GRTJT B . 2000, £E#5 SCAL
HE 240 FRINMDASE 4 5% B 5% fe i #eb 40 AR R RO R 2 UM (G w) BERE, fiCa™ " i
BIFR, Ca™ Wi, BUREGIHEA. EUNOS, R MNOME A 4T {E 4 m I BT
i, BABITRAET AR, FEsGC, P4 KB McOMP, cOMP X R Al X B
BMEZHHER, BRI FREEOTER. X2 ISz 24 FILTP
HLHE (Carthwaite 1,1991). Arancio® &I 5E R G T ANOB B GEAERLTPI: B, ¥
ANOUR W 1] e BEL BTNO B I b 18 F < /5 FRTLTD 3= 228 75 /) i ks 40 S A0 IR 4 T
RS I AENOSP=AENO, SRALEITE &SP, WIS I RRISCC, EcOMPIYIN, HETT
TEALCOMPR R B L RS, FEMAPASZ A EMRL, AWM RS, RESBH
ZRBURHE TR, FERKLTD. Shibuki% (2001) #RE, K/ W6IRIT £ 4 66 f#N0
RERW, TSR HNOKI L8, A48 xt IeAT A 4E R A BT B & LTD, Mgl
B EFINOSHI IR (N— F R EBR) REFLITLTD,

2. 1. 4 NO % g fu 375 B9 3@ 75

NOW[ R Aok 5B EN . Ml Eth s AmeE —F, EAKARS
HeNOS. 7o FRA T it B P B A0 U RF SRR FRNG, R 45 PR S 453 —
FERIFFACIRA . SRR AR ML 59 U1 A2 40 65 RS0 1 4 B2 40 PR NO .. NOSR
HEIFH A I MR A, BT EEsCC, RN ERPlcOMPYREE, M
BRI, ki E ARG MR, S RREIA AR . B
AR FINOSHIRIARY, ATHIGRINOR AL R, SEUALIREIBKATMCGE . 3 48 2 P Ak i
NOHY R 1AM s 55 . BRI IA A0 L= A BONO L o ke i A AR5 i B g 19
WA, RATaE R E 5 S ETHHLEZ — (Dawson TM,1991). M3k
NANCHZ R X B, NOTENANCHF R hthie HEEER]. T UF BB 8% f) 8y
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SIS RKET IR, (i SN, X - B AR AMAE R e S A ST ERE EiR
RO ATEPTRIRE T, {BATBENOSHREIFRT . Ml — R 2B L AR FNOS TSI 7Y
BOfER . DRk, M T, B R A A P R A BB TINO, BT S NANC
W A REREBNO, A FISS, MUtNORI A FEREAL, X R4 M 00 25 (3l 1
P, PR, GRRMAENERTEENEN.
2.1.5 NO 31 REBR & RO 1815

FEAFARAT, WETXAEBEBNG, B IRFEGEEE, 45
0 fi R A S ). Janigro® (1999) REFIME B ARE I, NOHHEakiA %
M sGCRE e M iz BRI P9 B 40 fuNa™, KTE B R iR BRI 7 &
T B At 7 T 88 I ik R B 5442 . Utepbergenov (2001) oz FH il figi 5 R I
A Mt FERERY, 44 159mmol / LAYSNAP (NORI LR A In A e, {8 1 fii 57 8 i
PESAIN, HSNAPKIFRIE A30mmol / LA T il B B Ry fE A, ) LNOXH I g %
MRS LR ER L. Bl AEN, BB SN AT ) 22
cGMPAE ¥ 0, e I HETINO 3 B A -F sGCE L ¢ GMPT R IE/EH
2.1.6 NOXTREHER — RERAYIAT

i R AR S SREIE X H PG NS, T v, METT. P,
ST 4 5 X 5 o NOXTHLIABRNR — R ER A H R RIE kAl AT+ € - Dzoljie
FiDevries (1998) HERsIT BINOSHIHIFIL—NMMART X B R BEH WMBHER, AT
P H PR S R PNOXT AR I BB H L&A iiLevente (2002) HI4A
ANOW] R K R E TR RS — W RRIER), T ERMAMERY @, HEEREF
J& . 5RICEFINOSHIBIFIL—NAMERINORT AR L—Ar g K RO B M E T4 3Fid %
AR — 3R, SR B KREL—NAME (L — & — R A Lng) T4
A R BB B R, (FRCREREIN. X 1R F ol BEINORT AL —Arg TR . HAH
HDzol jie® (2000) LH4E R ERWEERIENL—AregfIIERRAE X R
NOZ 5 T IE R BRIR — i BERSEh IR . 3 A A N R Al — 3 B 3 3 ol AR
HE 3o A PR T SO T 2 W L BRI — S TR B 1 (5K SR, 2000) A7 SCRRARE
ORI G Fi 3 JEE FRBE TIAC , 7T AU I RS RE R o A B4 R i ST R IR B RS R AL 518
% RO A RARBEARG 5. NOREMLUR IR NIEHE £ BB R, $ERBEE
WL PRRRR — SR A — A EER E.

BTUANOTE R R R e A NS RN E A EEENER.
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2.2 —giExCmERENER

EOME RSP, NORETMEAFEARATEIAN, HRETESL
BRACIEARGRAE (NANC) #HZEAHY. WEIEMH AT NO. NOS F A7) 4 - b
41 i JE A9 3857 A R (Fazeli MS,1992), NO ZE4EiR I ok r Etd 2, mAEMEE
RO AT S mEE EEEM ELME REE S N0 ZHE ZFEN
MEERRGH. NOE—MREMNDLE PRI, MERaBARLEE
FMET R BADHEIER . REIBRE, KA RAR R > BH
NO, #EREPRALELETIR. AW RRERTRY, NO B4 R ARG, AR Bk
Weaaiag, HE2E3E, NO AR RA T AR Bk R 2R BE R R

WE R mE YR, WAk, Ak BB, PYFEA 5B
SR A KB ILER K, BER NN,

L5 ) B 40 LR e s 20 FRURE JSCRD NO BRI L /AR R AR, 4 RS 9.1
AR, B MRS I E B IR . BB, P B2 40 R NO BT
ME AR, TR, MMREEN, BH-5mA N BEFR LRI /MR K% —D
EE. SMFRIEPTBUL/MEA Ca™ 0, — 7 THSBULMRESE, FIMf NOS #
B0E, B4 L-Arg HRNO, NO fEML/MRFUIE S Ca™ EIBTIAF, FRIEH AW AR
Ca™, W8 I /ME KRS, Mk ] —FBh&-F4 . 5 4h, NO FIFTFUBR A (PGL)
By, MElhMURE, —EERANERR, EFERFHRER,

MR EMGUAR TR, (REF IS RS 55 8 R 4 R -

2.3 —FHBEXRERENER

B, B R BN LR R — R bR R RIS L, TTHBIA
B AR PR A, 37 ik oo R 40 L B B 1 P R BR, 2003) . 76 A
FESIEMETE, | NOS RS0 NO T A 5k SRR IR A 6. 1E
MRk RS, BERHAREEEREEWNMER (Lorsbach RB, 1993). BiE
FIERE A0 AT LUK B NO & FRABIIVEY:, AT LUE L-Arg 74 NO, NO AT LA
T B A B R B AR A R . BN RS RS T Ak
BOE TR N0, BT IS A LRI R P SRR . TR SR ATRL A R DNA
BRIEE, RIERTRAMMR . TTROA S RS NO & BRI MRS A R
B 4T
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HIEHR A NO TR 184 SO RN P E—E fF A . NOS I aR i 2
2. B RAE KRR RAEFRE, 1 L-Arg MIBEINE. AT NOS 67 K& NO
AR RPI A REN . XATEEE N0 FXNERFRE, —THENES,
A—AHAEYT WE REEERIFER, Kk, ERERNS N THEEAT S H{E
H.

2.4 —FHEAMFRFEHER

NO RAB{EHA P — R ERMAMERERE T B EEE T ERAT M
AR DA RKIER. STSTREL, ARREGAE. RS LREREL ZBERK
NO K38 148 B UE SRS R LR 3 ) (Furchgott RF,1980) , 1X R HH NO 721
TRE. XRENFRKNREDRETEEEFH. EXVEEW. Mo kS R
FRERA T, T 40 Bt R ) B 7 B, 478 A R A0 i NO B4 itk
IE AR EUIE R BB SR B — R . BSh, E AR R
5K, HLAETRA NO X FRlishbk i [E R S LB B SRR B2 A

2.5 —FAERMHULREHIER

SIRE B NO RIMAITE NANC M2 4E AR AR, AMNEFE NO BES RSB
NANC #8138 B T AL 3 PE R . Stark (2004) S £ NO RESHEEFHRL
FASANE iz shimml. NO RS HUFREIM I I R B T ISR B IR R TETR ), 1%
MEFNBEE RNHENMERRE. Cifs#esEEHK2MBERR NO
W7, NANC 8L Z R, BHEr/4 NO—cOMP 8850, MM Ca™* T el 4s
RS A Ca U T e, U AL .

NO fEIRITR . ARG P B R EEEA . AR RS Y
NO HUAHIHETE R, BES DR L R4 cOMP WREEHE N, REHM B S
FRERRIEE . ShfF A ATRE N— TS —L— X ERRH T, A L—Arg {2 198,
Warzecha (2003) %3 L—NNA #IEIFF4S R BURE S0, L—Are HINBRIRN
Al 2390 P P45 2R B 709, NO ZE BRI A P R E AR .

NO FJ 8 R EEK B RIS KT NO T B R Bk A
A NO S RRAEW D BRI T, NO FEHiRARIR/D B R 5 RS i B R R L
Mo MESEUTHEZE . CBEARARANERAR S £ 55 | 0 18 ) B 8 2 R L 2
FZ B RE NO, Y9 NO AU E S Ik, TR i ok i Ak
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Huli nNOS W1 R LI R EHR S R

0 A RS R AU ER A A A . NO 3 B BRI MR 4 Bl CRIR 28 il
s, NO. R H . BIEFAR L—Arg 0] RIS BRI . sRkiEs
L—NNA Ht8 hnfa] =] DLk KR B R . Al L—Arg B2 k. NO X EPHAMEE
AP R LB Y R M 4F, & TR 5G] B R B AR & MR RS 2
2 115 S R0 438 o P KGR L BN RGP Sh B B e BE MR O . NO X BRI TR
PER R T2~ D AT R B RS LY B LUK NO 7E BB TR I, B A A S5 4k -
mAF IR, KBTS EY AT EENME.

2.6 —EESFEREL

James% (1989) 7ERT 4% E W 4 B$i 8 L 5 (Schistosoma mansoni) FI#L
BN E AR, SRAREES KT EAEATES HEERE RMEAY
WSy, EHibfhE R E TNOT BTN EF A 2 ER . Re—maswany (1997)
R, ERSTHEKENE KmE AR MR, HBERA. NOSEIEKF
BB FE. Oswald(1994) ZEASMRI IFN—7, TNF—a 2540 M B8 7 Xt 7/ e 4 st 47
LG, RBMARKARSLTHEKLRREPER: RTESTFNOE SIPHIR
G, WEERENIRETHmBEEH. KBEREH, AEMARIHTEKLR
R RESBEEEEEERM, TN REX —{1ER R BN /.

3 NOSRIRFRIXFH

3.1 NOE 3% (ES)

NOR[ iR TR AL HZWIEES A RRFIGABARE R A AT YT, SRR
IR REEEM.
3.1.1 N0 9B eER

BT 1 R L B TR Y R 5 TR 38 DD R AT B e e T2, R T
B eSO, R EEERES, N—BE—D —[14%E"R
(NMDA) 2R FF A BHE, F/ET 2RI N0, WRERZUH — N EENE,

T B FE TR R 3 s UL R IR R 7 58 R T, NOZ 5 T B R4
R RERRETE  Tutka (2003) #NORT 4k (L—Arg) 7 A AR (KA) 3 S5
BEIMBLR K, WS RMARE R 1, MRS E STKAT {8274 4 BB J BENOTE
FEIN: NOSHNHIFFAL—NAME, 7—H3E—05| M (7—NI) Bal 55 8, MDA,

-14-



Wi FRopedl At |- i &

KAZ % S AR R O SO . RESIS UG B £5 A RiED I b 2ot
NOES I ARk, RINOBIF 4 SBME FHBERMEH FARER, MO
FREE SNOMK B AR (A 2 — B0, 23 FINOSHIHI FENOIK B MR AT, Mo b i Rk
. RARTNOARES 5T BURIEN.

NOBLRI AL B 5 B0R FIHENMDA R IENMIDASZ 24 3, LRI PCaRlkEET
B, Ca—CaMESYHMME, KEBENS, MNAE. S BdEsFt
SGCT5 54 B8R cADPIZBE (LR SR M ACa" BRI, FHmca’ 8l ey LS R4
M f 2 AR R R, SRR A BORE R B — A TERACET A
KEMNNS SRR, M BURA A A B AR AR
3.1.2 NORYHRIERD

NOt TS 5 T UG, ORI —FERIN B % R ddY /b SEL /N B, il
THNADPHE{ 35 BB R0 ¥ S BB Bosl b 0 B AR A 5¢ v 0 BRRRINOS 7 P BB o A~
BRMNE &b+ 8 5 B/5 T (HashikawaT,1997). L—Arg i #EIKAE SRR E,
NOSHIHIFINNA, L—NAME, L—NOArgal InfEIKA, GABASE{AHMHIFL, AzlL Mt A,
MIERIER, JEEBURTET RS M. WS ahaere kN TEIGENO, BEINHIE £iB
RIGBRAEE IR, LA ESCI0 Y H BINOZE A X 4128 AR G Py IR PR B A e B
i

HFNMDASEAR T I BGA N, CT SR TFARME, SER¥ECE, B
SEEMWAR RN EEEE, FE AN, FHIERBNMDAZ & L8
WG, (i TREAEA, ENMDAESIICa" AT TR, X F R R ARAE
ESNORHURIAE A K.

3.2 NOSHE R

MEFER (PD) BIRR TRMECR TR . RiRHEERINER R
RiEER S L RS TR ERNNA, EEKO)BREZZ. KKEREE
HREEIE L, BARE, NEBEURER MRS RH&E. TFERAIAAN,
NOTHES 5 T M&RA MR L KB RARGHGIER (Melis MR,1994).

FEAAREMPTP (1 — BB —4—3H —1, 2, 3. 6PUZMLE) —PDRI B EY
RIBT S &I MPTPEREFEE IR 177 2B AU DA By, AU ADAS B FF (T,
WTTEEEAR . EAMBERESUYE. WPDPAERIELE MA0—B) fER T#

-15-



Guli NOS WL R E8 CHTE B £ R S AT Y

LR PP+, MPP+i % DR (AL RBUR R T b thrh, SHREH
FEALBERRL ISR, SEE TR, ATEEN0S, BENORREM L,
TEMNOREARFEFEIEN, SHDARMETHT, BEDASEBERK.

Mat tews? (2001) 7 B nNOSFIeNOSH: (A A ke (0738 57 /b B 43 i AMPP+, 3R
NOSEFRERR I ER DRERHZTEEMI, TeNOSEBMEMER /N
A, UL ERFSTEBANOS S TPDRY R A Kk T IE,

BIEHAERY], NG REd X eErgaateR S 5P AR . NOEY
NMDAR AT S B M A M 2 B PE PR SDAREHI S U I R B B M B A X
T TR RN B E AL BERRILSZPH, Na™—K™ —ATPESSZHR, 1F40 MR 42818
L, SEMESARMNHSTERSEAN S, FREMET; Fiddail
BLNMDAR, SE(Ca™ PIft, THHLnNOST= 4 it BAINO, NOLE L AL F iR
HHE, SHERIMNMEEN, SEMEILTT. FI NOTTREMHENEE
FWiNa®. K7\ Ca” i, HENEENE, SRMasEt. X— “28HSE
HEAER” BHA A B2 TR APD. ADFAFE -l

3.3 NOS Mg

HAM R OB TNERRINE T HMEZEEH. IRERM, SR
YEEC TR PEROIT B SRR, HE E stk (F kS, 2000)  7h4ME 3R XMk
B 5 ALCREH RS, NS AL A Z A T 5 RE25 LINMDA Y 1 2 8
PEEA, EXFhE 4R RT3 g SNOES & R 20 3. A BT R T . NOSHmsIFI sl i
NOHU4EL-Arg, By BEWEN—HE—D—RELFR (NWDA) KBS EHAER, XR
PR TSR ML Argifidy . XRUINOTEAGGR M HHIE PR BEIEH, 0
(ONORY =4, W BT HE — e F2 1 b By v Mo e ot S 28 A e o6 453 %7 AT REL RS

K TNOFEMGSR M R SAHLE b 9 FEF, — AR 0 R PR b, 5 BRI
o, AENMDASEAABUE, AR S SEEL R, K&ca™ AR5
REE (camodulin, CaM) 456 . CaMEEEHINOSH KBEGS, SHARER
[INO, NOESEH B EEA R SR, BRAREAR. BRERRIES
s, S ER-RNBNRARENTIRE. WS kBEE FRE R E
oY), EERKIE, PR A GRS B RONAI R Kl NOE R R b o H i
RE-3-BEER I SR WAL, LA R ADP-REBEAL, (RIS, B FH MR
B,
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U R el Kbl |- 1

3.4 NO 5%k MR T s th I (SAH)

A P I P R A A R NO I R e S EE/E ., Afshar
S (1999) SR KA AR Wistar K REEHLS AR A B 28 HE 17 W42 10 58 A0
Mgl N0 S EZML, ZRANGEZENEER, BAMAMRE T N TEHER
FrImA, MEAF N0 SEMRMNBAR. kel i, SAH LG NO &8
B FE MR EMEBERRE, ARt RENEEER. 51
Gh, HEREAZABIRERETAAEH N ad, DEREESmL &A%
NO B3 K K. A4 Bredt (2000) FHIFUAIM, SALL fa 24h WINAZINO B &
ZEEM, XVHRSHRONG AL ERRE KL Ca2+ I, Ml e Tai
ST eNOS F1 INOS B stis B REF X, RERE £ R NOS LB
AT AR . e 2R A A NO AR A B B E RS A B 4 A R
T E S TR .

3.5 NO 5 EMHR (AD)

IR RADR) — 1 F BAFIE, X RBNEIZAHIIEETN. AR EW, W
P2 T HINOTE A PR MR R R — N RIFE BT, ARG REY
B AT AR, fERTRAEIE LR SR LB L, SRS ERAMEE,
R TP AR A L — ML K LTPI S R A T 1 (Amir §,1995) . NORE
BT R I2 SR8, K 5T RIL R IR ANS BT E % | Wb
MR B AH—HL,

3.6 NO 5fE %%

Koprowski % (1997) RH ¥ ¥ ¥ — B &8RN (PT-PCR) Hk, Wi T X
SRv /A BRLSB0 1 o AR o £ R BRI S A 22 NOSmRNA By s, & L NOSmRNA
MREEFIERER, HREESRARADRZ K IE R AR5

NO of -4 2R FE A0 A (R G HLEE — B a3 F NO 55 0: — S e A it S 354t
H7 ONOO —, FL4Mf@h OH « AT« NO: B ihiEE, 5t A S 0 s e o
$idh, 7E PD #, NO X DA HIB HOE A WA PE M, NO aT7E /b B I HOR BRI
AAEEE DA R, MUK E NO 7% DA S ARl . ImssiEm.
3.7 N0 5&EJ5H

T RIRNO TR LI AL P R — D+ LR T« BREE SR R 5T
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Hfi nNOS B Hres sa g iR R 0 A5t 5T

B H i, a5 e & RO R R B R VBV Sk, TOML A AR T AR AL 3 o
b S R i, MESLARRI o, TF %2R H TsE B RO R RS 5 et
BT PR AL SRR A, EXTHRRH TR SR TN, ik, WREH
WoLEM B EAREX. BEFIERRE, 455 RRKED RN M)k
FRMERAFIEEIRTALAR L &, #3 N £ RTLHR
(AnggardE,1990)) , e8I NO 2.5 T B R AE . NO 51 Pl sl i AN &8,
RS e Sy KA X, LA RE T N0 TEHEER T AR
NI S

3.8 N0 S5iERMEEPE

FREFFRLR, AR ARG DA S FRERE L —
FULEA HK 38 b T cOMPH B X 7t 50, 0 BEFANOSHMIBIFILNNA nY 4 5 fuk 4 19
AT T RICCMPIREE 2 B TR ZE MR AMTON 6% . & HEE(2001) HFA
THEO. 25MPaffIf e B F AR A ALK R S0IR i TF FL g0 22 5 (YINOS PR P 41
RSSO, RILZZE NG, NOSPHIE 4 M T B o, MHEHE4h. Th/aNOS
PR 40 i $ B B4 0 (P<O. 05), RFEThNOSPHML 4T BB FAM B E £
(P<0. 05)  Oury® 5 FANOSHIHFIL-NNAXH i P 3 BE 2638 A 40 e S B E Ak it
B A N R B E R A BT THI9E, ABNOSH B E MBI B iE -
M, ATESERRE A RN, MmshrERE, RUENOXH RS REEE
RN R L REEERA. TERANEN. ONMERMET KT, BEGLEE
RERMERLE, WMEHARENER, SIBTEAHZRKESN; ONE
M AaHEERMEHAER, HENEENE. NG ATR AT R R
163, SEATPHIFEE, MHFET; ONOS0. N4 sONOD—, FTiffiesm
il XTTNOMEAINVLE], ZhangStth TiRIE, B RBINOSIMEIFIL-NAMEH A~ R
R0 B 5 (4ATA) £ 55 I 1Y) 52 R M6 L 37 & (CBF) A4 IR, b EiR AOHL BRI 1y
THIX. Bk, NEERREEPHEAIESERANR.

4 NO RYIERIHLIE

NO £ B 40 L 6B 2 2 B 2 L = B A ok B . KB O AR
PRI SR AYIEY B, BhH RS NO FIRER SR MK o T 45
T ARRBIERAR, WRERES TR ERERRIRELR. Bk
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Ll FR Al A g | i

Wi, NO MERVRBHOFE MBI A G K. NO 55 FRALE GO §
Fe'#i¢r, GCHLEIE, MMM cGMP 2800, 4R RIER S THRAL, FR0 R
SRR S LG,

5 NO B9 A3k

B MBBINOB L WER LR, MEFRHEAN, DEEDREY 24
KIAFBEENOTAE, T ENOREEE . ST M. kL ERE Sy Rl R
B, % T AR TR RTINS AL B F=HIL- WL R MR . NORF K M 25 Fr) 1 2 0
GORATIIE I AMEEORE T8 Y 00451 228 S B HE BUINO K 2 7 AR 2 JR SRNOR S PRV BE 5
EBFRNOE AR MR ST £ XM ER B, U RIXM TR
S AP D BT E S TR T . Kikuchi SRR R HE, HE
REVERE, ERBIEEEN, ERLRFEE K. bal 2 (1992) B 5 BB T H|
FIRAL T TINOK PRI A . FIAXMER, TLAMEAAL, S8
Mo, ERLALINOMIRE L.

NORGRY T B DN i b, 2P0, KBRS IR, MRS
BB EERE, MERBIERER, AMULRiRaEaraes, ma e LU
TEPRZ T EF0254) . AETRRIBINGS / NORSEIEM, A KHER) T BLIRRN I
B, BRMEHAAFNORMESE, T —Si R usRdd. L. NS
WA, K BHRERRARMARE. AEIMNS, FHTE IR
ik,

6 NOFEE EMBMRHER

R R U LA RN IR A R R, hBORH, #llnRE & ER
REFEREFS (1994, 1997, 1998) WNOTEREHR R MLE D ER MBI, H
RIEST A B ELIE ISR FE IR T (TNF) Fof 5 W 40 e 3 T 52 1 2 0 R T B O i T
LA BRI TNFIS i 3 ROTE R LB, Hoh, A INOXE NG LA, BlisE, whi
AGEHRIRT FEEERSIRIE, £ 56E R ET RNOMITTTME L, BH
RETEINTRIE K F BRI F I MK o A « WRHT (Franklin A. Ahrens)
EANENOERIBDHERIRA T . B4 HAH EE R 3R 5T LA LenTF
ARET A XNOFERR HUBR B AR R RH ST, (B7F U S Tk s i i #2 N0
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Sl nNOS HIRE M8 R RS R BB ot

ST 1 H AR
7 XIREHHRABTNEX

H G NO BIRRST A MR, AT — 1 L%}, T E A 7EX 7 et A
HHEPREHAKTHELEZERR K. EFROFAERE, N0 BEHERET M
Rt mANGEES 1. 85EREE,. WERT. AeXarkaEtt. Hy
ZHEFROKEESTFEEETA. NO B FhEE&8 (Nitric oxide
mem,N%)%%bﬁﬁﬁﬁimo%W%ﬁmﬁﬁﬁmﬁﬁﬁsﬁﬁﬁ
FRELEMNRY, RERLBMOEEBRNERAERARL., FHER
g5, NOS FtH 3 FREERL: B—FohMZERI NOS (nN0S), FEHFAET AL MZ
T BTHANEE NOS (eNOS), FEAFATHNME P A RME DML T
T, B=FOAFERINOS (INOS), —REMERETA BSR4, BAX NO A
NOS IR B RMEILR, BME TS RaRsEBeR, THE NS #
i F58 2 An AR FT LD, T H MR RIRR R B P ERRE, TERMA 2T
FEE A W RGN kIR IE . ABFFTH) B SABC s LUk ik, Eod &ER
B OAHAEBIZE) KRB A oNOS FAtEE TS, SHMSHHETRE
B,  AREHERRN NS WS A KR ERE, BTN A Hme
RAPRERRERNG, WMERERROTIR, THR M54 2
IR PR AT
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TRl A L6

RIE—. nNOS FRTE#IZ TR & KB R AY
EasminEaTik

1 #ME5H*
1.1 ¥4

1.1.1 iREA%

10 Higfr . 30 BEtmfr%. 3 AMS%R. 6 ARNETR. 9 ARN
BER. 12 ARPRER. 24 AR 36 ARMZESR, L84, B4 10,
HERER 5 . PSRy R TR RipiR it

1.1. 2 W5 R &

A8 F B RRV I F PR ER AR ENEYEETmE. &
YR ERIT. FRSER AT TR& LR,

SRR R R AT B R FE, AR BRI R A R B N,
1EEHEE TR nNOS BATEMIZR LR nNOS FEHEMIEE, B R,
1.1.3 i&H

FREE (KETHEARNBA

NaCL(RET AL THRAE

Na2HP304 « 12H20 (REEH KRR )

NaH2P304 « 2H20 (Rt AT R MR

L-ZEHER sl R EEYBARERE L, Signa 247 5H3)

nNOS —Hi (LA 44 TR A F)

RN A SABC e bk e (RN LBEPHRATD

DAB B EWWAE (RUELHAEYHRARD

L GRRELEEmERA T
THE, N, ORE, MR BB, A
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Hlpi nNOS IR 28 S0 A G BT 4 TR

1.1.4 EERBNE
TR (BS110S &Y, dbs{BELWMMAFHRAE)
2% (781 Brand)
RIER TR (WS202-, HERMALST)
B 7k X HE B L 4 3R A (GNP-9080 B, FiEwE 3 e & A R4 )
F DT HL(LEICA RM2135)
¥ BIR KGR (HH-¢, HERBFRAR)
RIS IR (R E R RS HA )
% B % (OLYMPUS JAPAN) & 148 B B H MM R AP MR (B
2R )
S W AEHL (OLYMPUS  JAPAN)
R UKHA (7585 BCD-209S/E, Rlipmas)
wa (A%, A% (AS), WHER(AH)
Rl (R 2 FRABE SR SRR PO
1.2 7%
1.2.1 B E#R

H Bkt 5 20% BB ENEE 28 (5nl/ke 46D AR, 0B EE
TEAREL, 8IRT V FRREFITHE. TIFRE, RSB 0K, Ao
EHE, EEAEK 100~300mL, R STA ORI, FRH =S a
PO A% K2 P RERES E P B W (PHT. 4) #EIR. BRE1R, MFERVLBE
B, BRERERAEIEEE (40.5~2h), SCEIEBEN, HAA FHE e H
X 3~bh. ERGFHME, WIERREMAIR 2 354, BEHER. WF. +
fkis TEif. SRAESITHECE, FOKPRYE, £70% . 80% . 90% ., 95% , 100
% LRBRKE, “HAREY, RiRaE, $RERN Sun Bth, HEE: —
ERRRE, BUBREN: H—EMeaBarit, SEARRENT.

1.2.2 ®eigBkda
B Ui AL, Al Poly-Lysine &%, ¥R JSETF 58—60T30—60min

7.



Ll ZR el A1 SR

BA_b A 7] B S mRE B — 1) 1 SRS K~ 3% /K H,0, %38 5-10min KB W IR
HE AR,  FREKYE 3 K—~WINE & 65— 10nin, FEAKLE 3 R—~TH
ANIF# L 2f 3 S A, i 20min, 35 £ R, A MBI A 1: 100
Bi—4 (% IgG), 37°C lh AAHT®E 20C 2h L&, Al 4°C®, PBS
(PH7. 2-7.6) ¥k 2minX 3 R~ LS £ LS A 16, 20—-37°C 20min, PBS
(PHT. 2-7. 6% 2min X 3 ¥ — T M) SABC, 20— 37°C 20min, PBS(PHT. 2-7. 6)
¥ 5minx 4 ¥x—DAB B4 {# f DAB B AN =R 6 5—30min, ZIMKILH
—~HAEREREYL, WK, EH, HY, EHELE.
FATEXSFER 0. Olmol/ L PBS ¥ —41. H4& LB L.
1.3 NEFINE

FASREAT 6 TRET . ARG T 00X ) B B MM R 450 5
R R e AN AL SR AL AT nNOS FRIE MR TUSH , WECTFIE. EEEHE T
(400X}, BEHLELA LFHALA R NOS Rk i MFE#MEIT 40~50 4, MEHR
HHRARERE, ETYHE.

ZRAFRERSHARMN T EErEE (BHR, 1991), HES. T,
oo ST R RIORLE, S5 T O0ER 3R M T B R BoR o B 1Y 3 &-mh NOS B
HHE2 TR E . ES PR EFA nNOS R E TTRIEE .

1.4 BEFEITHH

LRBIRU X£S x  For, G5 SPASS AT SALER, 77 % 0347,
AT AP PIELEL LLP=0.05 M BEHA#, AMBHALUMERETAER

iR
2 BREA

2.1 nNOS R4 7T AT ZS4HE

BT TR T M KR B R DI, 45 R B K B A
nNOS G FHTEMZ TR 4 H . aNOS SIS MG T R # A, 8595
Ai TR Z A iz AR A R, BRI LT A LR
. WUERE. —Ak. B, MR, 398, ARNESERHER. Sk
KRA—, SEA R, HAAL%E, )@ TR 1~4 £REEETRE, H1
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SN nNOS FIPEABE: ni A A L5 IR 2 AT

TORARERA, 43k 3 A REAA, BEHRARAERHAZR. NS &
BRI 2R RRRATE M. TESATAMERNI-VIE. &
DR R R AT . TR BOM L B, gket, RURM R, BB R BRI,
Wt M HHRES, BEHEREEEETHUELHEER.

2.2 &Mvh nNOS PR HLE TTRY4FIT
2.2.1 SABC B tHb 4R

2.2.1.1 B nNOS BB MRTESIH F B 41 111 VE, JEER, TEZ
B3 (RE 1, B18).

2.2.1.2 M nNOS PE¥EME T A THH 4 1-VIE, RiE2HER. EE.
BRI, ZARA%E, RERK, 2D, KEAS (RE2).

2.2.1.3 ¥EM nNOS FEHE MR ST Kl bt 1 - VU BE . Eoh el
II . IILEfV. IENE, WEELE, AHARSETHERSRST, %
2R, WEHRE. REMNZMAE: WEARK, REHE, FHREEHREKH
RESY, REACPEFRANNEZFE. REAEG, BOEmTR.
WAh, EFM A B A ARG nNOS PR M4, &/ BT (LE
3.

2.2.1. AW MM A aNOS HHMET, BERT. VEUS, HREE
BEMES A, UEVERBAHE. —HORRI. I . V. VIEH nNOS FtE
&, WaEREIRY:, MEREEN, MAERGESE. BERMERE.
BEE=M. B, IBAMRAESMERENE, DMEARAR, VEAKERE
T4y, ki, MESTFE, IEALARSEAR (WK 4).

2.2.1.5 A% nNOS P2 TR RER A0 T, Fa AR
WEARK BB, B Golgi REFFSME (LE S),

nNOS FEMEMEZ TR ER . RARER. Tkef. REKFWE1-1~4).
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R el KRR 224 i

F1-1 BEEERRAEREH oN0S FAMESTEE

Table 1-1 The density on nNOS in brain cortex of each age rabbit

ERY WA/’ TS BRI /mmY) g /o) FR (A /mm)
10d B.BTX0. 294 6.20+0. 264 5.73+0. 284 3.9340. 334 4,400, 257
im 5.80%0,30A 6. 13+0, 294 5, 6710, 30A 3.87%0. 314 4.3340. 254
3m 5.6710.304 6.00£0. 224 5.6040.27A 3.8040.294 4,270, 254
6m 5.40%0, 277 5, 80%0.224 5,530, 224 3.73£0.27A 4.13+0.274
9m 5.2740. 2847 5.67X0. 164 5.4710. 24A 3.67+0. 204 4, 00£0. 284
iy 5.2040.224 5.534£0.24A 5.404+0. 21A 3.604+0. 274 3.87+0.264
2y 3.93+0. 258 4.4710.278 3.5340.328 1.734+0.188 2.60%0. 198
v 3.53%0. 34B 4,000,328 3.2710. 37B 1.67+0.21B 2,47£0.228

i FA—¥REEARDTFREREREH (P<0.05), FANTFERERERBER

(P<0.01), LLFR.

FPLETTHIL (4 /mm2)

BN W s en o

10d Im  3m

ly 2y 3y

B 1—1 nNOS MM TTRIBEE

MR EATAE W K B nNOS PR AR 4% 70 ) 55 B B AR IS B T e
(% 78K R R . TR L BEH nNOS BAMEFPE LRI REANRT R &, Tidgnt
izl
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i DNOS B0 142 JEA IR LR RN S Al Y

F1-2 SEHBRERXREEEM nN0S FRiEHRE T B — R STRE

Table 1-2 The first tuber number on nNOS in brain cortex of each age rabbit

LT

ERE O () TR () el () NgEH-(4) - ()
10d 2.87£0.17A 2.53+0.174 2.60+0. 194 2.67+0.194 2.73+0.18A
Im 2,80%0. 14A 2.4010. 164 2.53+0. 174 2,600, 194 2.67+0.19A
3m 2.67+0. 13A 2.2740. 184 2.40%0. 16A 2.47£0.174 2.5320.17A
m 2.47+0. 184 2.13+0. 174 2.27+0. 164 2.40%0. 134 2.47+0. 12A
9m 2.40+0. 19A 2.00+0.204 2.134+0. 192 2.27+0.184 2.33%0. 16A
ly 2.37+0. 194 . 1.93+0.13A 2.07x0. 134 2.234+0.13A 2.20+0. 164
2y 1.67£0.19B 1.2740.12B 1. 33+0. 13B 1.3340. 13B 1.40%0. 13B
Jy 1.40%+0. 16B 1.13%0.09B 1.20%0. 118 1.20+0.11B 1.27%0.128
3.5
z 3|
ﬁ 2.5 - s
§i§ 2 | m fiin|:
T L5 . ] f,tni
O g
L m in|
0.5 ° ]i
0

10d Im 3m 6m 9m 1y 2y 3y

Bl 1—2 nNOS RHtE#E T —RRER

AN PV RT i, KR B2 R nNOS BRI E TR — R BCR L SR U AR
RNEEGOHF S, HFAEHREHRENED.
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Table 1-3 The tuber length on nNOS in brain cortex of each age rabbit

SERE O OHIM (em) el Cum) KA Cem) M (pm) M (pmd
10d 142.47+5. 44Aa  147.805.374  151.8045. 424 151.20+5.394  157.27+5.414
In 141.53+6. 114 146.73+5.98A  150.80-+5.984  150.07+5.898 156, 13+5. 884
3m 137.93+4. 744 141.0743.924  145.13£3.96A 144.60+3.964  150.47+3.964
fm 131.93+5, 18A 137.00+5. 144 141.13+5. 144 140.67+5.12A  146.80£5, 124
9 128.00+6. 614  133.67+6.414 138.4026.03A 137.93+6.01A 144.20%5. 984
iy 126.53+6. T2Ab 132, 67+6.538 136.73+6.624  136.30+6.34A 143,006, 33A
2y 106.93+1.41B  112.07+1.81B 116.07=1.81B 115.47+1.958 121.47+1.95B
dy 105. 20+ 1. 41B 110,20+1.41B  114.204+1.41B 113,53+1.67B 119,53+ 1.678
180
= 160
=
— 140
£ .
{Pﬁ 100 | m Iint
re. I
w M o penl
® g ! O i
IR m Hin|
§3 40
* 20
0

10d Im 3m 6m O9m 1y 2v 3y

Bl 1—3 nNOS BIlE £ i ol K
MR AL, nNOS PFHAEMIEE T B ST K/ th BB R 1 K s,
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Table 1-4 The section area on nNOS in brain cortex of each age rabbit

M (um)  HM(smd) kel mh N%M (v m®)  BEN(em)
10d  422.33B 427. 878 436, 93B 434.80B 437, 67B
(14.47) (14. 49 (14.54) (14.57) (14. 56)
Im 429. 938 435. 208 144. 47B 442.27B 445. 20B
(14. 45} (4. 42) (14. 46) (14.42) {14. 44)
3m 435. 738 440. 93B 450, 008 447. 938 450. 80B
(16.51) (14.31) (14.36) (14.34) {14.37)
6m 439.87B 445.13B 454, 20B 452, 27B 455. 20B
(14.18) (12.98) (13. 00} (12.99) (12.97)
Om 446. 00B 451. 20B 460. 13B 458. 078 460, 73B
(12.54) (11. 55) (11.56) (11. 55) {11.55)
ly 444.67Bc 455, (0B 467. 938 463. 80B 468. 678
(8.9 (8. 68) (10.33) (10. 58) (10. 35)
2y 486. 93A 492, 07A 501. 00A 499, 274 502. 204
(2.94) (2.93) (2.93) (2.87) (2. 88)
3y 491. 477 497, 21A 505. 47TA 503. 33A 506. 20A
(3.24) (3.38) (3.24) (3.23) (3.24)
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B 14 nNOS FHEEME TR IR mE R

MFE 1-1 FFR 1—4 el & R E 0 R K 3R 0 3R & nNOS B
ML TNEEEE K. SR>, B ERETT,
AR IR L, REMUSIMERAZE, THREE., B—%TER. &
KR KEERMAHARHERNER A B (P>0.05), T ELARESEFHU
MERZRKBE (P<0.01) MTRIAKA nNOS FIEMEGIE 10 RECOER
AEREAKTE, BT ZEITGEHAREREZEL.

3 e
3.1 XF nNOS RIS HIZ TREZE .. Bi2Tk

nNOS FHHEME L HEE ., B A TEENBEKSEKENARNECREEER
WAEFS, MEZZNRETAR R, FIEMERSS, b= EmNo
wb, XRSEFENYNDREREEY XA, TEEH L. REKEHN
TR EEMRAES), UMM ERSEME EFG O ERY - TE: 9
—HE, NO 2 MR B ki, BEREEA RN, 51k —2ATE 8 dERN,
S R G AL AR, BRNOBE NREZN—AE], da &
aNOS PR 48 0 R AR = A NO ZE R R R4 R4 R T Rt i dh
REEEH.

3.2 T nNOS FAMEMZ TTIRASENAI T
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AZEFERNFEHE. MEZZMEERAKERB L, REHAMARH
HRBBHA. FBARGRBMKATRERER, K—HFRErfsamEs,
TFR AR ET AT R, DRERAMEREZRBRILhAE, B RAMMIBST
PR — R . Uttenthal % (2000) FIRSELHSE B 78 F v
W50 T 24 AR KN Bz B 40 R A8 4k, B A B2 B nNOS 38 4k 368 J I 122 75
TREEAR, HERARE TR A B, A2ERRRITEYHR, AR
REARN, T (GER) Mk, ATFFRAMEIINEZES NS FiEHE G
ke =R ns p NG A Mot ) it R

HAY, HXAMWE nNOS FH#EME T TEZ TR RD, FEifid
RS LE.

BZ, NO EEZEARPHBMNEGTEL TR —FERCR, WATh
RATEEMRARCR, LM, BEE- SR,
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1.1 HH
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1.2 Fi%
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3 2 /NEXEIR nNOS TEM#EZ TR . MABER. E—EREY. RKREKE

Table The density, section area,

on nNOS in cerchellum of each age rabbit

first born tuber number, furthest protuberance length

W psEE (/) EEEER () —SRER(D KR (wm)
10d  30.87+2.86A 422.40+14.48B  2.8740. 197 153. 93+5. 14A
1m 29. 4742, 654 430.07+14. 438 2.80%0. 174 152. 87+5. 33A
3m 28.4741.81A 435.87+15.558  2.73+0, 21A 145. 27+3. 96A
Bim 27.274+1.014 440.00414.238  2.6010. 164 141.60x5. 16A
9m 26. 60% 1. 624 444.80412.24B  2.53+0. 13A 140. 47£5. 88A
1y 26. 07+ 1. 384 446. 404+ 11.888  2.4740. 134 139. 40 6. 604
2y 11. 07+1. 588 487.074+2.934  1.73+0.15B 116. 1342, 078
3y 12. 13+ 1. 40B 491.60£3.22A4  1.67%0. 16B 114.27+1. 768
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SRS ITIMHMEZAHHEI. A TESTREAMBEETRARE, M
MHFEFIAEE, KEBEEREDA, HAREMDEE. nNOS HIEHHH
ZTERER, BARELREERR, HETHBESEL, REERE. =/
. B, AMNESEHER. REKEFRA—, £2EFR, AA9A%, Yo
EArR 1~4 2FEEBRETRE, BRRRHEA, 23204 3 4%, HHIRIE
B, Bl g ek EFAUIR: nNOS SuEiatkmig T4 B iRt BBk AT
ot
3 itig

A R F RN RS FE . B ROE T RARESE nNos
FHEE 2 0 41, 11 Bredt 2 Anggard (2001) REGEHLbEgMm, 74
K BRI P R B B nNOS BRPEMNES or £ B A A T/ i B2 ) 3 F R AR 1T VR
A MRZ A, IR E T ANRE A NO R L TR A SR T R
Mo X SRR BMNE RS CBRIEG A EAR, AL
=5, XK oNOS AN BRI A %, Bl UaEsk.

WA RE DR AR, EBZEEANRNGEER, Hax
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MRk
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BT UM, BLABRRR—, UAEREE: —EEEREE, AUl
Ehr; H—EMAREALRE.

1.2, 1 MEFME

MR 6 Y F, RS T Q00X) B B 1 B M R 42918
R B2 J5T & A BB SR AL DR nNOS PR LB E, HEYHE. £RGET
(400X), BEHLEE LL &7 PR NOS Susle N BAPEMIE T 40~50 A, & Ho A
FHLMREKE, +HETFYE.

SRAFRFRE AR LAECEE (BHR, 199D, fESHEE
HIRIPLE, ST BREEH-AI P M 130 R v+ HOR B 8 R S & i e NOS PR s 70 )
HH. THE R RALE A oNOS PR TRBE .

1.2. 2 BUBHT 24

SR XES X T, LR SPASS M BATHI LI, RN,
TP, B P=0.05 h SEHEAE, FINI & 412 I R R T AH S
B X

2 BERESH

FUERER, TEMM . ZHEMSRE A LA NS FEHE
T, AT RRERE, BT S o ik A E RN . 4
TR FAETA. ML TRALIEN, HETRARA N, RERSE,
HEL. BEHANHERETHEE, Kb, B, RERERRA, ZRSH
mfAE—EMER, HAEFRTT:
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nNOS PRI LT+ F sk, EBRESA6TESZMEL, ¥FHASMU
AR AR B B L P R . NOS MM TR P A AR KM A (B E
Z>100um), XFMLTCERMRMER, ROER, S8, MUE &
HEZ<S0sm), HED, KNERBEINEL, LHAAIMGTEFRBONNE.
EBAEBESZHEL, FOWFRA NOS FtEMEIT.

2.2 %

nNOS PHEERER L4 i IR E A T4, BRI S Aarik oA TR X esh &
7. NOS FREEFE TEUTEEHEAMKAREY, RE2EBSHRE, 6
2.3 SH#

nNOS PEMEME A it R HHE, EEE/S, RAK, M THE=MEREME
SRA G . dRAh R PSR VR e IE R # nNOS B ET 4.
2.4 AMHEINEE

T EMEA R nNOS PHME M LR B A R E ERS R KT T8
ik CPVN: frfR. S, EER. ESRTFIA 8. 4667, 8.2000. 8. 0667,
8.000 4, BITZEMRTERT.0667 D), EMAR FEMER (P<0.01) (A
T,
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F 35 HEREZEZH NS I HESTMNEE . BN, F—RREgNRER
¥E ( X£S %)

Table The density . sectionarea . first born tuber number ,

furthest protuberance length on nNOS in PYN of each

T & o TER AR LR

BEH 459.5410.21B 467.20+7.96B 473.80+5.86B 489.30+7.60B 514. 60+ 3. 68A
(um
wE 7.8740.26a  7.73%0.27a 7.534£0.24a  7.40%0.31a  5.93+0.32b
(A~ /mm’)
B4 26030242 2.4710.22a 2.40+0.21a  2.20+40.20a 1.60+0. 13b
EE )
B 136.704£6.874 133.70+£5.814 129.40+5.804 127.304+7.354 112.30+4. 428

K(pm

#3606 HEREW EH NS TS TN BE . BER. F-EERENsEER
£E (X+5 %)

Table The density , sectionarea , first born tuber number , furthest protuberance length on
nNOS in SON of each age rabbit

hid F ke HFER JBAER LR

WM 462.740.21B  470.30+7.958  476.90+5.79B 492.30+7.54B 516.90+3. 684
(um’)
631 8.47+£0.26a  8.20%0.24a  8.07£0.18a  8.00F0.17a  7.07+0.23b
(A /mm®)

B-HK 2.87+0.21a 2.53+0.22a  2.4040.2la 2.33+0. 19a 1.67+0. 16b
B ()

EACHHE 1365046894 133. 40+5.84A4 129.204+5.87A 127.10+7.39A 112.20+4. 44B
£ (um
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Table The density . section area , first born tuber number , furthest protuberance length on
nNOS in Arc of each age rabbit

i

H G i THER AR R EER

MM 382 74£10.22B  300.70+4.54B  2396. 7045 778  410.90+7.26B  434. 20+3. 14A

(n

m’)

ER 7.73£0. 232 7.60+£0.25a  7.4710.24a 7.40+0. 24a 5. 8010. 30b
(A~/mm’)
M5 2.5340.22 2.404+0.21a 2.334+0. 19 2.20+0. 20a 1.531+0.13b

EH
218

)
ZGE  132.50+6.89A 129.50+5.824 126.00+5.56A 123.10+7.39A 108.00+4. 45B

KA(nm)

3 itit
3.1 nNOS FAM#MZ TS HpMiafR. HELE

TR TR AR R, MR S = R AR R AT BE AR N EE . T eh A
RANATFIR 20 M A%, SON #0 PVN ZH AR LR E BRI E . SON A7 T3 X
HIgi77, PVN AL FEE S MIBE Py, B E% =P KB 2 RIMREZ TLERRE nNOS B 4
20, HMMHEENTILEI. PYN, SON ZSMLE, B35 K EEIAH%EM
%B, ESEEMMEEENYE, LHLEREYR, miEFEOD. EANE
RAVP) . AAME(SOM ). HAEKRND . W2k YOP) S, HIkRITHE
M AL A2 YIRS nNOS BAMEME TLILAE, X —~ ST Terres (1999)
MFFh SR RRMESE. EILER, PLEETEMTISTIES N0 £ 5% oT
RIA RS 4, JNE SCEkRIE OT TTIRIE ST NO BN, — & BH MR EMANY.
PRI NO 55 OT, AVP %5 55 B35 2 8048 T P PO P AR 2 0 ) DU B 40 B A 43 WLk
MAEE, AR LEANR.

NO AP HARIE X B M 5T M2 G EE AR STE R, B AR A RBEA
AN, BETEY SHRA L A R EATE S, AL
WHLEREAET (CRH) B (2R BE S R iR 5 F R B & i
FLERBETOMERRES, AVP BT ERAE& N BT B8
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