63 2

Vol. 63, No. 2, August, 2002

Nitric &ide Synthase

Nitric Oxide Synthase (NOS) Expression in
Breast Cancer
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Purpose: NO, a diatomic free radical, plays a diverse phys-
iological and pathophysiological roles in the vascular, neu-
ronal and immune systerrs. It is produced by nitric oxide
synthase (NOS) which consists of three different isoforms.
In this study we investigated NOS expression in 84 human
breast carcinomas and its associations to other clinico-
pathological factors.

Methods: The immunohistochemical staining for NOS ex-
pression in 84 human breast carcinomas were performed
and their medical records were reviewed retrospectively.
Results: iNOS expression in tunor cells was observed in
48.2% and eNOS  expression was detected in 51.9%. iINOS
expression in tunmor cells has positive correlation with eNOS
expression in tumor and is associated with iINOS expression
in stroma and endothelial cells. Although INOS expression
in tumor cells has negative correlation with tumor size
(P=0.047) and lynph node metastasis (P=0.002), it has no
effects on 5 year overall and disease free survivals. iINOS
expression in stroma also has negative correlation with
tumor size (P=0.016) and nuclear grade (P=0.025). No signi-
ficant correlation between eNOS expression and clinico-
pathological factors was observed but eNOS expression in
tumor cells contributed to worse 5 year overall suvivals
(92.1% vs 77.0% in marginal significance (P=0.053).
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Conclusion: These data suggest that INOS expression in
tumor may have an inhibitory effect in tunor gromh and
lymph node metastasis. These results may be further inves-
tigated. (J Korean Surg Soc 2002;63:105-111)
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Fig. 1. Tumor cdls and the vessdls within tumor show strong

eNOS immunoreactivity (< 200).

Tris buffer 5 3 Normal Goa
Serum (DAKO, 1 30) 40 . Tris buffer
, Blocking (Seytek kit; Streptoavidin Biotin Universa

Detection Systam) Tris buffer .1
(INOS, eNOS, nNOS; 1 1000, BD biosdience) 4°C
overnight .1 Biotinylate secondary
antibody 10 Tris buffer , Srepto-
avidin peroxidasereagent 10 Tris buffer
DAB 3 5
Mayer hematoxyline
. negative 1, 2,
3 negative 1 , 2 3
. stroma fibroblast 1 0 2HPF,
2 2 1OHPF, 3 1 /HPF 1 , 2
3
3
student t-te<t,
Chi-Square test, Fisher's exact test ,
Keplan-Meler test .P 005
SPSS 10.0
1) NOS
(D iNOS: 48.2%, 217%,
313% (Fig. 1 2).

ducta structure  acinar structure

Fig. 2. Tumor cells show faint eNOS immunoreactivity but the
vessdals (arows) within the tumor show strong eNOS
immunoreectivity (X 200).
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Fig. 3. Tumor cdls show strong iNOS immunoreactivity. The sta
ining intendity of the vessals within the tumor is dso

Fig. 4. Tumor cdls show faint iINOS immunoreactivity. The sta-
ining intengity of the vessels within the tumor is dightly

srong (< 200). sronger than tumor cells (< 200).
Table 1. Association between iNOS expression and clinicd paameters
iNOS expression
Parameter
Tumor (% P vdue Sroma (%) P value Endothelium (%) P vaue
Tumor size < 2 cm 2134 (618 0.047 2/34 (35.3) 0.016 534 (44.) 0.04
2.om 1949 (38.9 649 (12.2) 1349 (224)
LN (-) 28/43 (65.1) 0.002 10/43 (23.3) 0.7% 1643 (37.2) 0.248
LN (+) 12/40 (0.0) 840 (20.0) 1040 (25.0)
ER () 1325 (52.0) 1000 525 (20.0) 0.558 925 (36.0) 1000
ER (+) 20/38 (52.6) 1138 (289) 14/38 (36.8)
PR (-) 1017 (58.9 0581 517 (294) 0.747 917 (52.9) 0.141
PR (+) 2346 (50.0) 1746 (239) 1446 (304)
C-ebB2 (—) 12/20 (60.0) 0.764 820 (40.0) 0.320 1720 (55.0) 0.758
C-abB2 (+) /22 (54.5) 522 (22.7) 1022 (455)
P53 (—) 17/26 (654) 0.210 10/26 (38.5) 0.303 1626 (615) 0.111
P53 (+) 7116 (43.8) 316 (18.8) 516 (313)
NG | Y3 (333 0.238 13 (33.3 0.061 2/3 (66.7) 0.332
NG I 1524 (625) 0.241* 924 (375) 0.025* §24 (25.0) 1000*
NG Il 24/56 (42.9) 856 (14.3) 1856 (32.1)

*[-/n.
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Table 2. Association between eNOS expresson and clinica parameters

eNOS expression

Parameter
Tumor (% P vdue Sroma (%) P value Endothdlium (%) P vaue
Tumor size < 2 cm 17/33 (515) 1000 17/33 (515) 1000 3333 (100.0) 0511
2anm 2548 (52.1) 24/48 (50.0) 4648 (95.8)
LN (-) 1943 (44.2) 0.183 2243 (512) 1000 4343 (100.0) 0217
LN (+) 2333 (60.5) 1938 (50.0) 3638 (94.7)
ER (-) 1325 (52.0) 0.7%4 1325 (52.0) 1000 24/25 (96.0) 0410
ER (+) 2136 (58.3 1936 (52.8) 36'36 (100.0)
R (-) 917 (529 1000 817 (47.0) 0.776 17/17 (100.0) 1000
PR (+) 2544 (56.8) 24/44 (54.5) 4344 (97.7)
C-ebB2 (-) Y19 (52.6) 1000 1019 (52.6) 0.758 1919 (100.0)
C-ebB2 (+) 122 (545) 1322 (59.1) 22/22 (100.0)
PS3 (—) 1325 (52) 1000 1425 (56.0) 1000 2525 (100.0)
P53 (+) 916 (56.3 916 (56.3) 16/16 (100.0)
NG | 0’3 (0.0) 0.187 13 (333 0437 33 (100.0) 0.799
NG I 1324 (54.2) 0.647* 1024 (417) 0.244* 2324 (95.8) 1000*
NG Il 2954 (53.7) 3054 (55.6) 5354 (98.1)
*1-11/111
Table 3. Association of INOS expression according to location
iNOS in gtroma iNOS in endotheid cell
Negaive Pogtive Negative Pogtive
iNOS in tumor (—) 43 (100% 0 (0% 38 (834% 5 (11.6%
iNOS in tumor (+) 22 (55.0%) 18 (45.0% 19 (475% 21 (52.5%)
P value 0.000 0.000
invasive component Table 4. Cardation of iINOS and eNOS expression in tumor
iINOS
eNOS in tumor
2) NOS
(=) (+)
iNOS (P=0.047) iNOS in tumor (—) 24 (57.1% 18 (429%)
iNOS in tumor (+) 14 (36.8% 24 (632%)
(P=0.002) ’ P vdue 0078
iINOS (P=0.016) (P=0.025)
(Table J).
, eNOS
iNOS (Table 3).
(Table 2). iINOS iNOS
. i 0en-
9 NOS zyme (eNOS & iNOS
iINOS (Teble 4).
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Table 5. Overd| survival rate according to NOS expression (Ka-
plan-Meier)

Table 6. Disease free survivd rate according to NOS expression
(Kgplan-Meier)

5 yea aurviva (% P vdue (log rank)

5 yea aurviva (% P vdue (log rank)

iINOST (-) 855 0558
iINOST (+) 833
iINOS'S (-) 855 0.737
iINOS'S (+) 816
iNOSE (-) 838 0.723
iNOSE (+) 875
eNOST (-) 92.1 0.053
eNOST (+) 770
eNOS'S (—) 846 0.343
eNOS'S (+) 792
eNOSE (-) 500 0.116
eNOSE (+) 852

iINOST (-) 757 0403
iINOST (+) 830
iINOS'S (-) 788 0.849
iINOS'S (+) 800
iINOSE (-) 783 0.724
iNOSE (+) 810
eNOST (-) 86.7 0.120
eNOST (+) 705
eNOS'S (—) 82.1 0.449
eNOS'S (+) 750
eNOSE (-) 500 0.000
eNOSE (+) 807

T = tumor; S = droma; E = endothdium.

4) NOS
, iINOS eNOS
5
: eNOS
(P=0053 5 (Teble 5,
6) 2 79 eNOS
NO
3 isoform nitric oxide synthase (NOS)
L-arginine  L-citruline
(12 NO 3
, intracdluler sgnal, , transcellular mes-
senger, , Cytotoxic species
NOS
. 1994 Thomsen (8
NOS
NOS (21-29)
Thomsen  (11) NOSI
(iINOS) NO
NOS (2 eNOS
iINOS

Disease = Locoregiona recurrence, distant metastasis & contra-
lateral breest cancer; T = tumor; S = droma; E = endothelium.

NO
. Thomsen  (11)
cNOS  iNOS
NO
Duenas-Gonzales (13) iNOS
(entimetagtatic gene)
nm23 iINOS
iNOS
Vakkda (14)
iNOS gooptotic index  microvess
density , iNOS
iNOS
. Tschugguel  (15)
iNOS
Thomsen
Reveneau  (12) NOSI
(tumor grade) (proliferation rate)
, NOSII
(progesterone recptor)
217%
(482%) (313%
iNOS iNOS
(P=0.047),
(P=0.002) iINOS
. iINOS
(P=0.016), (P=0.025)

iINOS
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5
eNOS
519%,
kala (17
eNOS
Matin  (16) eNOS
eNOS
NO
NO
NO
iNOS
NO
iNOS eNOS
isoform
NO
NOS
iNOS
iNOS
iNOS
iNOS

iNOS
.NO
NO
%)
975% :
50.6%

65%

eNOS

eNOS

eNOS
5
77%, eNOS 92.1%

(P=0.053).

eNOS
NO
NO
9

NOS

NOS

482% . eNOS

519%

iINOS

(P=0.047) (0.002)
iNOS

.eNOS

eNOS 5
(P=0.053 (92.1% vs 77.0%9

iNOS
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