Nitric oxide NO

) Free
radical
Signaling molecule
(Smooth muscle relaxing) (Platelet
aggregation) (Neurotransmitters)
(Infection-induced immune reactions) (Apoptosis)
1 2 Joseph Priestly
1772 3Cu +
8H+* + 2NOs- - 3Cu2t+2NO+4H,0 3
Mitchell, Tannenbaum
4 5
1980 Furchgott ~ Zawadski
EDRF

Endothelium-dependent relaxing factor 6 1987



Palmer et al  Ignarro et al
7 8 1988 Pamer L-

L-arginine 9

Nitric oxide synthase NOS

nitric oxide synthase NOS

NOS L- citruline  NOS
Constitutive NOS( cNOS) Inducible
NOS( INOS) I soforms
NOSI Brain NOS Neuronal NOS bNOS nNOS NOSII
Inducible NOS INOS NOS Il Endothelial NOS
eNOS NOSI NOSIII cNOS NOSII INOS 10-13

cNOS INOS



NOS

Numerical  Alternative Tissue Enzymatic Chromaosome
designation  dedgnation expression activity localization human
I NNOS constitutive  dependentonCa™  12024.2

[ INOS inducible independent on Ca™  17cen-q12

[l eNOS constitutive  dependentonCa™  7035-36

From Research Antibodies 1999 Santa Cruz Biotechnology, Inc.



NOS Homodimer
P-450 Cytochrome P-450
Heme groups Oxidizing flavins
cNOS iNOS cNOS
ca” Calmodulin
iINOS NOS
electron transfer

2,14-15

( ) 2 L- NADPH

FMN/FAD THB tetrahydrobiopterin
cNOS

metal- or thiol-containing proteins

c-GMP 17

Soluble guanylate cyclase

GMP cyclic GMP

(Murad, 1994)



NOS
FAD
FMN

g
NH

S

L-Arginine
1 NADPH
HzN N-OH
N“-OH—L-Arglnlm
0.5 NADPH
HoN Y o
NH
‘N=0
2]
HaN coo®
L-Chtrulline Niiric oxide

i
T T
H,N)QN HO OH

NAD(P)H —] N n
XY
HoN7 SN
N = j/
H,N)LN/ N
H

Quinonoid HaBlopterin

DHFR: dihydrofolate reductase
DHPR: dihydropteridine reductase

FASEB J. 6:3052,1992



(Superoxide anion O, )

Higher nitrogen oxides NOX

Peroxinitrite OONO Metal-nitrosyl
adduct M-NO 18
(1)

(Estrogen) eNOS

19

2
( )
( Superoxide

dismutase SOD)

Peroxinitrite 20
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NH,OH
{

|REH

ROMNO

RS-NO

YW p— NO— red, NO

o PN 5 B
L . +

NOz  ONDO™ M-NO NO,/N;O3 ONOO™ M-NO
ll_.i’ I

0] FeiH (3] | HO Y MO R0

e b

NO2/NO3;  RSNO NO; NO;

(NO3)

Flow ESTROGEN

Shear Stress ot
ESTROGEN { modulator

AGONIST
\ (Ach, bradykinin) Catt §

I

([ . 7 ENDOTHELIUMﬁ

N
NO
P

NOz; ONOO™ M-NO

(Feelisch M et al. 1996)

» Estrogen may
modulate
endothelium-
dependent

vasodilation through

— 1) effectson

ER'MN-NO

Catt

—

L-aRaINiNgE NO synTHAase N O

+ L-Citrulline

—
N

(L-NAME@' /20 messenger
/ B

— )

GTP Guanylate Cyclase cGMP
—_—

$

RELAXATIO

VASCULAR SMOOTH
MUSCLE

eNOS

number and/or
sensitivity of
cholinergic
receptors,

2) modification
of Ca** influx,
and

3) induction of

eNOS. (Whiteet a.
Endocrine Reviews
Dec 1995)
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64, 65

NO

NO

22

NO

1, 16

16,



Spermatogenesis

Sperm Motility i Infertility
Ovulatory Process
Penile Erection Folliculogenesis
Placenta o (NITRIC OXIDE Labour

(Pre-eclampsia)

- . P
Tissue Remodelling regnancy

/TN

Steroidogenesis Y Sexual Behaviour

Oviduct Function

Hum Reprod upd. 1998; 4(1)



fertilizable ovum

sex steroids 33

28 20-45
Luteinizing hormone-releasing hormone LHRH
Follicle-stimulating hormone FSH
Luteinizing hormone LH Estrogen

Progesterone 23
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growth factors

ovulation

24-29

Gonadotropin

Atresia

cytokines

locally-produced hormones

folliculogenesis, follicular apoptosis

steroid genesis

Controlled ovarian hyperstimulation, COH



cell-specific distribution

time-course changes
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ICR mouse

. PMSG

. hCG

. L-N®-nitro-D-arginine methyle ester  Sigma, USA
. Leuprolide Acetate Depot

. HMG Organon, Netherlands

. FSH, hp  Serono, Italy

eNOS;  Transduction Laboratories, Lexington, KY,

USA.

. VECTASTAIN ABC Kit Vector Laboratory, Burlingame, CA,

USA

. 100% EtOH Merck, Germany

. Xylene Japan

14



5. 10X PBS (ph:7.4): 1X 1

NaHPO, 1279 NaH,PO, H,O 274g NaCl 859
Merk, Germany

6. 30% H,O, Merk, Germany

7. Diaminobenzidine Sigma, USA

8. Mayer’ sHematoxyline Merk, Germany

9. Eosin Mek, Germany

10.Triton X-100 Sigma, USA

11.Agoarose Promega, USA

12.4-20% SDS-PAGE gradient gels Novex, USA

13. Polyvinylidene difluoride membrane PVDF membrane, Millipore
USA

14. HRP-conjugated antimouse IgG  Amersham, USA

15.Western blot detection kit ECL kit, Amersham, USA

16. Nitrate reductase Sigma, USA

17.NADPH Sigma, USA

18.Griessreagent Merk, Germany



2. Silane Coating microslide Tokyo, Japan

3. Merck, Germany

4, Tomy Seiko, Japan
5. Merck, Germany

6. Merk, Germany

7. Labnet, USA

8.

Q.

10.

11. eppendrof Merck, Germany

12. 96-well microtitre plate

1 Sacura, Japan

2. Olympus, Japan

3. MGDS, photomicrography digitize
integrate system

4, Millipore, USA

5. Beckman, USA

6. Gibco BRL, USA

1€



ICR female
mice 12 /12
Hogan B
30 Fig. 1 51U pregnant
mare s serum gonadotropin, PMSG
48 51U human chorionic
gonadotropin LH surge
31
Fig. 1 NOS (L-N®-nitro-D-arginine methyle ester
L-NAME) 50
mg/mouse/24h NOS

Fig. 1



Grouping Events & Timing

Superovulation NOSinhibition
—_ 12 PM
PM SG add L-NAME (1) = Noon (A) Oh, control mice
—_ 12 PM
Carrier add L-NAME = Noon (B) 24h after PMSG
—_ 12 PM
hCG add L-NAME (2,7) [= Noon  (C) 48hafter PMSG
Mating & ovulation e 12PM (D) 12hafter hCG
(3,8) = Noon (E) 24hafter hCG
—_ 12 PM
Early cleavage, 2 cell  (4,9) = Noon (F) 48hdafter hCG
3-4 cell —_ 12 PM
5-8 cell = Noon (G) 72hafter hCG
Compacted morula -1 12 PM
Hatching, Blastcyst 5 = Noon (H) 96h after hCG
| mplantation T 12 PM
(6) = Noon () 120h after hCG
—_ 12 PM

Fig. 1. The sequence of events from PMS injection to embryo
implantation (30, 31)
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(Fig. 1)

4%

Immunohistochemical stan [HC

anaysis

-7 0

Hematoxylene & Eosine stain

4-6p m

xylene

100% 95%

Western blot

75%

40



4. 3

5. Hematoxylene 3

6. 15

1. Eosine 1

8. 75% 95% 100%

2

9. xylene 2

10.

D I mmunohistochemical stain
4-6p m

Silane Coating microslide 40 30

1 xylene 3

2. 100% 95% 75%
3

3. 1x PBS 5

4. Quench 3%

10 1x PBS 2

2C



) 1x PBS 5

6. 1x PBS 5
7. Blocking VECTASTAIN ABC Kit (Vector
Laboratory, Burlingame, CA, USA) blocking reagent
30
8. eNOS

eNOS; Transduction Laboratories, Lexington, KY, USA.  1x
PBS 1:50 4

9. 1x PBS 5

10. VECTASTAIN ABC Kit (Vector

L aboratory, Burlingame, CA, USA)

30
11. 1x PBS 5
12. ABC reagent VECTASTAIN ABC Kit (Vector
Laboratory, Burlingame, CA, USA) ABC reagent

30

21



13. 1x PBS

14.DAB DAB
Diamionbenzidine

15. DDW

16. Hematoxiline
17. 10

11. 75% 95%

12. xylene
18.
19.

20. eNOS

E Western blot analysis

1 (Tissue lysate extraction)

100%

3-3



50-1001 | ( 10mM Tris/HCL pH=8 0.32M sucrose 5
mM EDTA 1%Triton X-100 2 mM dithiothreitol (DTT) 1 mM
phenylmethyl sulfonyl fluoride)

eppendrof 10 4 14,000g 30

-710 C

(Protein concentration assay) (Bradford,

1976) 2001l  Bio-Rad 7991 | 1
il 5
595nm Bovine serum abumin
(BSA)( 0.1~-01 g/ I)
( R® 0.99
) O.D

Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE  Molecular Cloning, second edition,
1989 (50 i g) 6X
protein loading buffer (350 mM TrissHCl pH 6.8 12 % SDS 0.02 %

bromophenolblue 35 % glyceol 30 % B -ME (P

q
28
3



-mercaptoethanal)) 98

7 SDS 8% acrylamide gel
(electrophoresis) (SDS
electrophoresis running buffer) 25mM Tris-hase 192 mM
glycine  0.1% SDS pH 8.3

80 5 % stacking gel ( 5% acrylamide

ddH,O 125mM TrissHCl pH=6.8 0.1% SDS 0.1% Ammonium
persulfate (APS) 2 ul TEMED) 20 120

8% running gel ( 8% acrylamide ddH20 375mM Tris-HCI
pH=8.8 0.1% SDS 0.1% APS, |0 ul TEMED)

1 15

(Transfer protein to PVDF membrane) (Molecular
Cloning, second edition, 1989) PVDF membrane (polyvinylidene
difluoride membrane) 3MM filter paper
100 % Methanol PVDF membrane | 2
membrane (Transfer buffer 48 mM
Tris-base, 39mM glycine, 0.037 % SDS 20 % methanol)
Transfer buffer

PVDF membrane Transfer

24



buffer 3MM filter paper

(sandwitch) ( ) transfer machine
200mM 4 15
PVDF
1E fix

ssrssssssssssasesnans @ 3MM paper
€ PVDF mem.
C | € Gel

sansssssnsnnnnnnsnnns € 3MM paper

= i
PVDF membrane
0.05% Commassie Brilliant Blue R250 ( 0,05% Commassie
brilliant blue R-250 , 50% Methanol, 10% Acetic acid) 20

(Gel destain solution:5% Methanal,
7% Acetic acid)

transfer

(Immunoaoblotting) (Molecular Cloning, second edition,
1989) PVDF membrane blocking solution
(PBS 0.05% Tween-20 1% BSA 0.05% Sodium azide (NaN3))

4 18



Washing buffer (0.05% PBST PBS  0.05% Tween-20)

blocking solution

500 blocking PVDF membrane
membrane
60 0.05%
PBST 15
5,000
(anti-rabbit 1gG) 60
0.05% PBST 15

(horse-radish peroxidase, HRP)
enhanced-chemnuminescence (ECL)
ECL (ECL1 ECL2) 1:1
PVDF ECL

Kodak Bio Max light film

2€



12

18

long protocol

L euprolide Acetate Depot

(

18

9

13

)

32

12

HCG

21



(EDTA)

4 2000g 15
70
E
RIA
Coat-A-Count  Estradiol, Progesterone, Diagnostic Products
Corporation, Los Angels, CA, USA 8 pg/mL
<7.0% 0.02 ng/mL <8.8%
=
NO; NO;
NOs3 NO, Griess
NOx
1. 301 | plasma 101 | NADPH (0.75 U/ml) 101 | nitrate
reductase (0.5 U/ml) 96-well microtitre plate 20
2. 50 | Griess reagent 10

Griess reagent: 1 pat 1% N-(1-naphthyl)-ethylenediamine

28



dihydrochloride in distilled water 1 part 1% sulfanilamide in 5%
H3PO4

3. micro plate reader (ELISA reader) 540 nm

4. NOx nitrite & nitrate NaNO2 standard cure

Student’ s t test  Linear regression analysis
mean + SEE.M.

p-value<0.05



Fig. 2 PMSG hCG
thecal cell layer stromal cell
eNOS
Fig. 4 PMSG 24 Fig.5 48

antral follicles

eNOS
hCG 12 eNOS
granulosa cell Fig. 7,A,B,C,D hCG
eNOS
Fig.7,E, F, G, H hCG 48 72

eNOS

Fig. 8 hCG 96 120

3C

Fig. 3,

Fig. 6

mural

24



eNOS Fig. 9
NOS L-NAME
48 antral follicles eNOS
Fig. 10 hCG 24 eNOS
Fig. 11 hCG 48
eNOS Fig. 12, 13
eNOS Fig. 14,
A, B eNOS Lane 1
no PM SG Lane 2 PMSG 48
Lane 3 hCG 24 Lane 4 hCG 48
Lane5 hCG 96 Lane 6 hCG 120
NOS Lane 7 PMSG + L-NAME

48 Lane 8

31

hCG + L-NAME 24

Lane 9



hCG + L-NAME 48 Fig. 14A, Lanes 1-9

eNOS Fig. 14B, Table 2
eNOS 2 Fig.
14B, Lane 2, Table 2 hCG 24
4.6 Fig. 14B, Lane 3, Table 2 eNOS

Fig. 14B, Lanes 4-6, Table 2

L-NAME PMSG
L-NAME Lane 7, 8,9 Lane
1 eNOS hCG L-NAME eNOS

Fig. 14B, Lane 7-9, Table 2

eNOS Table 2
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Fig. 2. HE staining of mice ovaries. A: Control mice (no PMSG) show
many follicles in different developing stages including early antral
follicle with multiple layers of granulosa cells surrounding a oocyte
(4x25). B: Wedl-developed corpus luteum after super-ovulation in a
pregnant mouse (120 h after hCG injection)(10x25).
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Fig. 3: Brownish immunostaining indicated the presence of eNOS in the
thecal cdll layer and stroma cells and on the surface of oocytesin the
control mice (A, 4x25, B, 40x25).
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Fig. 4: Negative control of ovarian sections obtained from control mice
shows no brownish immunostaining (A, 4x25, B, 40x25).
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Fig. 5: Brownish immunostaining indicated the presence of eNOS in the
thecal cell layer and stroma cells after stimulation of follicular
development with PMSG for 24h (A, 4x25, B, 20x25).
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Fig. 6: Brownish immunostaining indicated the presence of eNOS in the
thecal cell layer and stroma cells after stimulation of follicular
development with PMSG for 48h (A, 4x25, B, 40x25). eNOS staining is
present in scattered mural granulosa cells (B, 40x25).
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Fig. 7: After injection of hCG for 12h (A, 4x25, B, 10x25, C, 20x25, D,
40x25), brownish immunostaning in both stromal cells and thecal cell
layer remained. Fig. 7C, 7D show positive staining for eNOS in mural
granulosa cells, but negative in antral granulosa cells. After ovulation and
luteinization, 24h post-hCG injection (E, 4x25, F, 10x25, G, 20x25, H,
40x25), immunoreactivity for eNOS was seen in the developing corpus

luteum (Fig. 7H).
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10x25, C, 20x25, D,
40%x25) and 72h (E, 4x25, F, 10x25, G, 20x25, H, 40x25), brownish
immunostaning in both stromal cells and thecal cell layer remained. In the
developing corpus luteum, intensely stained endothelium of the vessels
and punctate staining in the granulosa luteum cells were seen.

Fig. 8: After injection of hCG for 48h (A, 4x25, B,



B

M o el 2 L e 1%

20x25, D,

C
H

, 10x25,
20%x25

4x25,

Fig. 9: After injecfion of hCG for 96h (A

40%x25) & 120h (E,

40x25),

Intensely stained luteal

parenchymal cells and endothelial cells for eNOS were observed in the

entire corpus luteum.

F, 10x25, G

4%25

well-established corpus luteum were found.

4C



thecal cell layer and stroma cells and on the surface of oocytes after
stimulation with PMSG plus L-NAME for 48h (A, 4x25, B, 20x25).

41



Fig. 11. Brownish immunostaining indicated the presence of eNOS in the
thecal cell layer and stroma cells and on the surface of oocytes after
superovulation with PMSG plus L-NAME for 48h, then hCG plus
L-NAME for 24h (A, 4x25, B, 20x25).

42
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Fig. 12: Brownish immunostaining indicated the presence of eNOS in the
thecal cell layer and stroma cells, and on the surface of oocytes after
superovulation with PMSG plus L-NAME for 48h, then hCG plus
L-NAME for 48h, ovulation and luteinization occurred (A, 4x25 B,

20x25).




Fig. 13 Brownlsh immunostaining indicated the presence of eNOS in the
thecal cell layer and stroma cells, and on the surface of oocytes after
superovulation with PMSG plus L-NAME for 48h, then hCG plus
L-NAME for 48h(A, 40x25). Immunoreactivity for eNOS was still
observed in the developing corpus luteum (B, 40x25).



Lane 1 2 3 4 5 6 7 8 9

) n

% 500 *# %

S 400f 7 2 7 / *

S 300f % ;

=]
N1l

Lane number

Fig. 14: Lanes are as follows: 1 = ovary from control mice (no PMSG); 2
= ovary from 48h after PMSG; 3 = ovary from 24h after hCG; 4 = ovary
from 48h after hCG; 5 = ovary from 96h after hCG; 6 = ovary from 120h
after hCG; 7 = ovary from 48h after PMSG + L-NAME; 8 = ovary from
24h after hCG + L-NAME; 9 = ovary from 48h after hCG + L-NAME. A:
Representative Western blot of intraovarian eNOS protein expression
after gonadotropin or gonadotropin plus L-NAME treatment in the mice.
B: Quantitative analysis of intraovarian eNOS protein expression during
follicular development, ovulation, and luteal phase. The immunoblot
signals were quantitated by a densitometer, and the value for control was
arbitrarily set as 1. Data points represent the mean + SEM A significance
level of p < 0.05 was used for all comparisons.
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Table. 1. Quantitative analysis of intraovarian eNOS protein expression &

p value.
eNOS proten leve
L ane number (%) p value
MeantSEM

1 100+19 -
2 200+13 0.001
3 460+15 0.0001
4 730£20 0.00002
5 595+26 0.0001
6 71014 0.00001
7 150+10 0.08
8 286+15 0.0015
9 362+7 0.0002

2vs7 0.039

3vs8 0.0012

4vs9 0.00007

Vaues are presented as mean = SEM.
The value for control was arbitrarily set as 100%.
A significance level of p < 0.05 was used for al comparisons.
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Table. 2

D3 16.2 + 2.1 pg/ml
pg/mi D21
10 + 3.2 ng/ml
D3
HCG
686 + 146 pg/ml

ng/ml  Fig. 15

Fig. 16

+20iM 91091 M

17

D12 61.1+7.2

47.9 £ 16.9 pg/ml

12.6 + 3.3 pg/mi

852 + 121 pg/ml

188 + 33

86+08iIM 136
HCG NOXx
Fig.

105+17iM 120+x13i M



96+131M

Table 2. Characteristics of normally cyclic women and patients
undergoing COH

COH Group Control Group

Parient (No.) 12 6
Age (year; mean)

Years 25-37 22-28

Mean 32.75 24.50
Infertility

Primary (No.) 4

Secondary (No.) 8
Indication

Tubal occlusion (No.) 4

Endometriosis (No.) 2

Oligospermia (No.) 4

Asthenospermia (No.) 3

Unexplained (No.) 1
Pregnancy

Number 4

Rate (%) 33.33

OHSS (No.) 1

48



(A) Cycling women (B) IVF-ET women
a0 |- -
Bl d s
o - 5 {;’,/;j;
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E.='}; sm |- — ’j://:’/’fz “\: \\\:‘th\\\
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16.2+2.1, 61.1+7.2, 47.9+16.9 12.6+£3.3, 852+121, 686+146
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50L
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Cycling women IVF-ET women

Secretory phase

Fig. 15: Serum concentration of E2 was shown in relation to menstrual

cycle in normally cyclic women (A) and infertile women with super

ovulation (B), serum concentration of P4 shown in secretory phase in

normally cyclic women and infertile women with super-ovulation (C).
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(B) IVF-ET women

(A) cycling women
40 = B L %
[
L ]
307
-
E 10.5+1.7 12.2+1.3 9.6%1.3 8.610.8 13.62.0 9.1+0.9
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Periods of menstrual cycle

Fig. 16: Plasma concentration of NOx shown in relation to menstrual
cycle in normally cyclic women (A) and infertile women with
super-ovulation (B). * Significantly different as p<0.05.
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33

y=0.01001X+5.11328, r=0.59533 -

30

NOx (uM)

0 500 1000 1500 2000

Mid cycle

Fig. 17: Linear regression analysis showed that increases in plasma NOx

levels positively correlated with increases in E2 levels a midcycle in

IVF-ET women.
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fertilizable ovum

sex steroids 33

LH/CG receptor

androgen
aromatization 33-35
PMSG hCG
folliculogenesis ovulation luteinization
eNOS eNOS
membrane-bound protein 135kDa

eNOS

vascular endothelium eNOS



2, 29, 36-40 ovulation

steroid genesis 24-29
eNOS
PMSG mural
granulosa cells hCG LH surge
eNOS

cell-specific distribution

pattern  Fig. 3-13

Van Voorhis 1995
eNOS hilum 36
Zackrisson 1996 eNOS
41 Jablonka-Shariff A 1997
eNOS
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eNOS

PMSG eNOS hCG

time-coursechanges Fig. 14 eNOS

constitutively expressed

eNOS shear
stress a  tumor necrosis factor-a
40, 43-45
eNOS
Nakamura 1999 hCG
24 NOS NOS

isoform eNOS

46 24
eNOS
L-NAME
L-NAME competitive
inhibitor L-NAME

eNOS

54



eNOS

Fig. 12, A
PMSG L-NAME eNOS hCG
L-NAME eNOS
Jablonka Shariff A 1999
NOS L-NAME
ovarian or ovulated oocytes eNOS

immunofluorescent stain 47

Jablonka-Shariff A hCG

NOS NOS

gonadotropins receptors

adennylate cyclase system steroid
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genesis gametogenesis 33

1
48 1964  Szego
49 Powers 1995
NO blood-follicle barrier 50
Y amauchi 1997 NO
51 Nakamura 46 eNOS
hCG
eNOS
2
basal
lamina

capillary pericytes

vascular
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endothelial growth factors, VEGF

NO VEGF NO
52-53 eNOS
NO
VEGF paracrine loop
53
3
1994  Van Voorhis 25

follicular cells

Olson 1996
54
NO
aromatase aromatase mMRNA
55
F.,a prostaglandin F;,
a , PGFa E, prostaglandin E;, PGE;

luteolytic action

luteotrophic action 56 Motta 1997
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Fa L-NAME
NO F.x Y4 1999
F.a NOS up
regulation positive feedback mechanism
56 Foa Foa
Gobbetti 1999
58 2000 Boiti
D4 = NOS
Do Fa
NOS 59
E Fa NOS
age of corpora lutea
PKA/PKC 59
4
apoptosis
IGF1, EGF/TGF-a , bFGF interleukin-1

5€



B, IL-1B NO

survival factors

interleukin-6 GnRH
GnRH-like peptide apoptotic factors 60  Chun
1995 IL-1B
cGMP NOS L-NAME
24, 26-27, 29, 47
superoxide anion
Peroxinitrite reactive oxygen Species,
ROS

nitrotyrosine

61-62

eNOS

oxyhemoglobin

Van Nassauw 1999

nitrite

nitrate



nitrate
NOx

65

midcycle

1994 65

midsecretory phase

Rosselli

65

eNOS
19, 66-67
Sher 2000

cGMP

6C

64,

Rosselli

NO

Viagra

NO



IVF

------------- > | NO; |=D

MetHb NO- blood stream
A) HDO! + NO —> Met + NO,
sytivacyle B) Hb + NO —> NCHb >
plasma .
= ANO + A HDO, + 4 H 2= |
g 4HD + O, + 2 HO + & NO,
NO, + HO &= 2H +2NO; =
NO, + RSH —s H + NO. + R-SNC =p
NO, + NO == NO,
Ach BK :
ﬁ_l NO + '/, 0, == NO,
endothelial — X L-aiginine -—)L—cﬂru!lirm e )
cells
vascular
muscle cells

: Metabolism of NO in human blood.

NO released from endothelium into the vessel lumen is rapidly oxidized
to nitrite (and Snitrosothiol) in the plasma at the immediate site of its
release. Nitrite is converted to nitrate via an autocatalytic reaction with
oxyhemoglobin within the erythrocyte. Alternatively, a small proportion
of NO may reach the erythrocytes directly, where it forms either
nitrosylhemoglobin or oxidizes to nitrate (and methemoglobin), the
fraction of each depending on the ratio of oxygenated and
non-oxygenated hemoglobin within the erythrocyte. Thus, nitrate
represents the final, but rather unspecific, end product, whereas nitrite
(and S-nitrosothiol) are specific, but rather unstable, intermediates of NO
metabolism in human blood [64, 65].
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