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The physiological roles of nitric oxide and nitric oxide synthases:
mainly focus on neuronal nitric oxide synthase
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ABSTRACT: Nitric oxide (NO) functions as a gaseous transmitter and represents the smallest among
known signaling molecules. It readily traverses the phospholipid bilayer of the cell membrane, serving as
both an intercellular and intracellular signaling factor. In vivo, nitric oxide (NO) is synthesized by nitric
oxide synthase (NOS), which exists in three isoforms: neural, induced, and vascular endothelial. Originally
identified as a vasorelaxant factor, the physiological effects of NO encompass not only vasodilation but also
extend to neurotransmission, serving as a radical for immune cell-mediated bacterial attack, and involvement
in the regulation of gene transcription, translation, and post-translational modification of proteins. Neuronal-
type NOS is primarily located in nerve cells but is also expressed in various cell types, including skeletal
and cardiac muscle, as well as salivary glands. NO derived from neuronal-type NOS contributes to synaptic
plasticity, such as long-term potentiation in the brain; however, excessive production is associated with
diseases. In salivary glands, NO has been implicated in salivary secretion.

This review comprehensively delineates the characteristics and structures of the three NOS isoforms.
Furthermore, it explores the physiological effects of NO, with a primary focus on neuronal NOS-derived NO.
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BEEDL, — T TALIINOS IHHIZ L 0 AR
NAHNOIZELD, NOSHEHEOHTHIHIZ LB <.
CHUINO DIANL DY AT A V5%HED SH % S-
—ha b d A & T, NOS O BRI F
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T HEEZH - TWwb, nNOS 1 PDZ K A A4~
LT, MA@ PSD-95 X, BHEHOY A b1
7 4 v EMEANEH T % al-syntrophin & #HA& L T
WL ZENRHS P E R o2, nNOS @ PDZ
N A A v R/RLERRA < 2 TlX, nNOS K%
USTEERAE LB DY, IS DRI
PDZ N X A ¥ nNOS % [EH 55 DFFED & >~ /3

HHEAERIIRBESEL-OICLETHL L

%?qu\é AL R T aNOS 1E. Z DL
FlaAHLTTNVY /@fg’i”ﬁW@N methyl-D as-
partate (NMDA) &K L BENIZH A L T b,
nNOS IZPDZ K A 4 » 12k D) PSD95 ¥ » /82

B LA L, PSD-95 ¥ /S EIEPDZ KA A~
/- L CNMDA ZHEMRE DAL TWAE ™, =
DYt NMDA Z5k% /3 % Ca™ Dt Al
% nNOS D {EEALIZ BT, nNOS %° NMDA %
BROEBIRET LI ENEEEEZ 5ND,
NMDA %%k & K JFTET %5 2 L T, Ca™ Dt A
12X D IEMEIL L 72 nNOS 12 & % NO DS, JIE
T E 72 EFTHIEH L TWwE EE 2 61T
w5 (13),
(2) HARF Y AEEEE & NOS (ﬁléis;*

Ml RF SIXESY 87 2 ER L .
&Ly 7 VmE R il s 2 & Mg
FEREICEE R EEZFED P, §XTHONOS 74
VT A= D4 X —EHEICIE, RS
FVAEIEST HWIEMEIE 5 VS B TH B H X F
) v AT RPN S LT B %% nNOS



—WRALEE R L — RIS RS

IS DA BB ¢ T

TR R L E R AR Lo T 37

HHRRO R ST, BT EEICRE L
TWLH, FEHIZBWTaNOS I XA+ »

BERE L. AR TH B EICRIEL Tw
bo AN v BILFER. OIFRICIEH
L .nNOS & #5495 & NOS il % fE$ 5 O,
ZAUITEPEILZ © 7259 nNOS @ Ser1412 D)
BAbZ, AXF) v 3HPHETL LICL D P,
nNOS D {FPE bid. Ca¥ OMIBLNIERE 1 H 12 £
D, Ca EHAREER LI NVEY 2 VIS,
nNOS IZHE &3 5 2 tfibéog&@ EA
F =R, BRWI A F—, HERREETORY
Tl nNOS JFFEI 52 %ﬁ%%ﬂ nNOS 7S
Tid7e < MR %Ewa%W T h T
) V3 OMRTF AR, BB B B
9%%U74—%W§tp¢W2%waTNO
RGN 2. B L ORI = #ES 5 9,

nNOS 25 XA ) ¥ 3 L iEA L CHIBICHEAET
LIZEN, EERHOBEO LTEETH.
nNOS DJRTERF I IMEHEELTISEI I, £
72 eNOS ld. I NF Y ¥ -1 s LT
SN CHIRBBEICAFET 5o IR ¥ -1 #EIC
£ % eNOS OAE AL L, EHEALERAL O V) >~ Bk
b F BN Ca® B LAIC LY ca®/ v
ET ) YHeNOS IZHEET A LREI NS,
(3) 7 MALERAT

eNOS 121, N R T ¥ MEEMEATEET 5
(I 2)o eNOS 1. NKHiZ ) ¥ VDI 1) A
FAIELR T AT A VLDV I MM OViEE
MHALTy HRFY V-1 EBBEE L TR R S
ANZALIE o THEMEY vV HE LT
MR JRTIES 5 @9, Z o X 9 % FERE G A
DT IS E A LT eNOS 1E., /Mafk, T

QETHRAMAFELT

JT?ZEU%@E?)‘Q !

TN IBORE ‘ 0.

AMPA&eﬁT |M|E M92+
Na+ Na*

AMPASZHN S0

NatHRAICKLDEE @ONMDAZEIED

D LER S-ZOvIUAEEED)

=T —R/\y O

+ UMV

\ ®=rOVIVZARL R

=HBMNHER

Ca2*/CaM
=

RHEAIER — —-ERK < PKG < cGMP <« sGC

DOsGCOiEME L~ > > RHAE®

BN Tl U7 /I UEREDS-ZOVIMEIC LY Cazt itz L.

REAE®RZESITHEIT,
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HOIZHER 400 M PLEIC ER T2 8 BEER
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T 2) YIEnNOS B REET 720, BEEREOD T
Vo FTERYYERZ AL v F L LTEH L @,
nNOS (ZHIfERIZE <o HARARER P70 F72K
faRER T, FET FLF Y o - JEay o
(NANC) fiifER T 0% {25 NO (B P fi#E T
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ZEWEE LTwb508H 0. NANC 0T
NTHNO EEMTH 5 b IF Tld 7 v, nNOS X
FIEER DAL T D A S FFAEDRD HILTB Y L L,
TR O BROBEERE O, Ko Rl 0,
N > B MIAE 29 mERR OO b 40 LT
Wb, nNOS (&, IR AT 54 2 v 7 OFERIC
I L, BEONOS ¥ SV ETHDHLAT
FAANY T S DIETEDH H N TV 5, nNOS
D4 FE1E nNOSa (160 kDa) TdH Y. ZDIEHI
nNOSu (164 kDa) . nNOSB (136 kDa). nNOSy
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AN T 2 DDA R A EET S T A
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RATEY, PSD-95 L3, MEETIE%
CHVAME A ICHFEAE L Twb EEZ 55 O,
nNOSB I Z E R #ES M 7 & O —H O8I T NO
% L. nNOSa DD 80% %~ @Yo i
EHRWAIE 7 & —HORETIE. FHNO
nNOSB DA HE ST 5 @y nNOSp 1& 7
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Y 2 JAKEMIE, 131 aNOSa & [/l —TdH
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EIZ BT 5 aNOS O MERTIE. 4 5 P T
FERF|I X T 19, Z DA aNOS 1X. &5
DOIMEHE B EEZ HND,

Rachel 5 1&. nNOS [HEH] = &5 L7z~ 7 A
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