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ABSTRACT

Background and Objectives : Our previous study showed that nonsteroidal anti-inflammatory drug-activated gene (NAG-1)
induced apoptosis in tongue cancer cdlls. However, the NAG-1 expression in tongue cancer and normal tissues was not studied.
The aim of this study was to investigate the expression of NAG-1 in oral tongue cancer and normal tissues and to identify the
relationship between NAG-1 expression and the prognosis of tongue cancer patients to determine whether NAG-1 can be used
as a vauable prognostic marker in tongue cancer. Subjects and Method : The medica records and pathologic reports of 42
tongue cancer patients who received surgery as primary treatment were surveyed. Tongue cancer and normal tissues, which were
obtained during the operation, were stained with anti-NAG-1 antibody using the immunohistochemical method and the H-score
was caculated. Results @ As aresult, the higher expression of NAG-1 was observed in the cancer tissues than in the normal tissues.
NAG-1 expression was noted to be higher in cases of tongue cancers with more invasion, positive lymph node metastasis, and
poor prognosis. A 5-year surviva rate was significantly decreased in cases showing higher NAG-1 expression in the cancer tissues
than in the normal tissues Conclusion : The higher NAG-1 expression in the cancer tissue suggests malignant changes in cancer
tissue and poor prognosis. Therefore, NAG-1 may be a useful prognostic marker in tongue squamous cdll carcinoma. (Korean J
Otorhinolaryngol-Head Neck Surg 2007:;50:677-83)
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5 ¢lakelE 21994 (phosphate buffered saline) 9|4 Hj
SFato] Hl5o] Whg-5 AAISIRIT o] $-¢] W= Vectast-
ain Elite ABC peroxidase kit (Vector Laboratories : Bu-
rlingame, CA, USA) Z A3t} AL deZ it %
2lodz=o]| 3|45 HAF 2Pk 8 (normal blocking antibody)
o] 208-7F YL thS, rabbit anti—-NAG—1 A (a gener-
ous gift from Dr. Thomas E. Eling : NIEHS, RTP, NC,
USA) (1 : 5,000 55)° 4CE sl E<b vjeksiaich
Uhe & AAE AoA 57t Qi &% PSR 33 Al
213}t 7 biotinylated goat anti—rabbit IgG &de]] Ao
2 3047k ujoFst e 3,3'—diaminobenzidine substrate
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A TS 0(RESe] 9l), 1(oFsk vk, 2(F3F e
WS, 3¢t Wk 02 FA|geglnh o] % 7t Wk A%
of we} A= M) MEES Fete] thae] FAe <
& H-scoreZ 783tk H-score= (&4 2% 1
S AES wES) 42X (P A& 20 GAEE AEZ
O] MRS +3 X (FA AL 3o AT = AE] MES).
o] o g H-scores T8 A% H-score 02 %3]
o] ¥z k= AL ow|sla, H—score 300 &
A7 QA A% 30 ZFskA ddEE S ov|sith
o] H-scoreE 7t 24 sl 7292 10 L& &2
ato] 18t v o] & Wt wlo] A kEellA e H-sc-
ore® T3l

EA] HpH

1 od

skzke] TNM H7] 5 T13 T29 58 7|¢to 7,
T3¢ T4+ R&toz FRIQITE HZA Hole #9|

Korean J Otorhinolaryngol-Head Neck Surg 2007;:50:677-83



7F §le AF(N-) g Hol7k e AN+ 2 2733
t} okFo] B3l 1EE3 o5 (well differentiated

5 L83} 9% (moderately differentiated
carcinoma), A&3} 9= (poorly differentiated carcino-
ma) sO% TEeiGith o] 24 E duh st
A7 el HEEs G1(ES 4017 4 mm ©ls)),
G2(H+ 417} 4 mmXHTt F3 8 mm ©|3}, G3(X‘*
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2 ZA} 717kel 57 B AESHE S 041—57} zo
AR, FA4 A 7R 5 B 59 ofujel] o A
WAL =47 Ado] sle AB9-9F 94 Holrt o=
T o= A% Y A= Sielth
A e, vyl W47 91 Aol Wilcoxon sig-
ned rank test® ©]-838}51, wiZfHSTF Al o]l A
= Kruskal—Wallis test& ©]&3to] p<0.05Q! 215 <]
sl Brreldith 4 2ARE FEl 6 AL 4 Ka-

carcinoma),

1

o,

plan—Meierf] 0.2 AlAkste] 25k 1, AE 2F49) ]
7 two—sided log—rank test® &l9ith BE &4 A
2= SAS 8.1 B/ TR 13E o] g3l
Z 2t
o|F V|E HE| 7§ &4
$kake] it ol 55.1AM1(33~744) A AL 25

™, oz7} 17790134tk pTNM stage® 412 W75 +

B319S W T10] 11410 Ny, 1 Ny Qdar, T27}F 174
(12 Np, 3 Ny, 2 Nyp)$lem, T37F 9941(3 Ny, 4 Nay, 2
Nup) 931, T47F 5¢1(1 Ny, 1 Ny, 2 Ny, 1 Nyp) Sick. g3
Aol Ao)7} 9l N—1+ 239, Y=o o7}k = N+
© 19990tk &4 AR5E 2ARE 3 2 AT Hf
o A AN 92 dol= Ao BFE R ekl
obFe] Rty B uER3} oF 269, T3
01—7- 10041 ;(1_,_§} 01—7- 604]0:‘11;} o]-Z;'J X]i‘:},j 10]
119, G27F 13ll, G37} 18491t} 34 AL 7|17 & &

2 Aol gAY 5 ol HF glo] *E &ato] 57}t
T2 A 24993, A% EFS A= 184t
(Table 1).
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Ak 4 A 220 NAG-12] 2ae - ksl
o] HA| ok oFdolgith o A oA ] wEe o
Alsze] MazdeA o] HEEglom By e Y
\g 4y AEZRT A ddE ity s 2 A

of ¥AHA| eFth(Fig. 1. oleet THL
o Q.
°

3E£26.7 (J“iur
HAD, S5 224 104.7£88.0°0% L9} o= _71:3.]01]/\1
EAACE FelatAl NAG—1 o] S7Fkalth(p<0.05)
(Fig. 2).

NAG—1 Z&iut Qlat—He|s ke (Clinicopathologic
correlation)

%7] eFEolA] NAG—19) H—scorex 904 51.43+
66.9%31, A& FollA H-scorex 157.9+83.8% *
7] bEell nlsl &y koA FoskAl NAG-1¢] Zat

Al Edﬂ‘ii‘“%(p@.OS).

Y Holof| mE NAG-19 #dS ¥y
o7} gl N—9l % 92 H—scoret: 42.2+63.79]

dxd A

Q3 Hrd Aozt e N+9] A4 452 H-score
141.1£83.92 s} Fxxd Hol7} Sl oolA f2lst
Al NAG—1 wo] 57}0}033}(p<0 05).

AEo] Wehol wet EHS A RS GEellA g
NAG-1<& 95.4+85.7, %%—EE‘—?J dFo] NAG-1&
74.0+84.7, A¥3} FFS NAG-1S 71.7+113.7% ¥
o} Al - Zhefl f2J 3 AfolE HolA| kgt

oEol HAHFE NAG-1 233t A5 v Gl &
FoA 9] NAG-1 e 30. 9+45.7olaii, G2 4ol
Hb 70.0£78.3, G3 &£ 7% 133.3+92.77F e}

3 YTl T gl vls NAG—l o] o
'0—7}5]' 2718 B TH(p<0.05) (Table 2).

NAG—1 283} o $olo] eigky
HE el LA ARE F2E & F FARA

713F 5 FFe] Ade] gi7d 5 o o flol &St
of of| 57t £2 FFollAe] NAG—-19] H—scoret 48.3
+32.9%11, 24 AL 7IRF T B 5 ojyo] o E
APgsEAL 5?5\]4 Aol Q= A-e-sF 44 M)zt glof <
b Bk dEelMel NAG-1 e 138.3+100.0
O o} ol 57F e olM e W] fofsH F
7}tk (p<0.05) (Table 2, Fig. 3).
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A HEMEZYE2[ o= IRt NAG-1 2

7t (N=T, group 1), ¢Fol4e] NAG-1
ZdEh 3 F(NKT, group 2) 59 F o2 23k
TS AL 5 AEE S AT AE =
AdelA B group 10142 AEE©] group 20142 A&

Table 1. Characteristics of patients and NAG-1 expression

o] 4

#00} fel5bl E%THp<0.05) (Fig. 4).
oldE A3z M dE AN NAG-1
A zARTE B o7k 284 e elsl ul Al 549 A

[e]
Ego] vtk 2e o 5 qlgirk

o] 4

Case A Sex T N Histologic Invasion H-score Survival
No. stage stage grade grade Normal Tumor (months)

1 53 M 2 0 Mod 3 180 60 50

2 57 M 2 0 Poor 3 50 10 50

3 70 M 1 0 Well 1 70 40 >60

4 63 M 2 0 Well 2 30 10 16

5 48 M 2 0 Well 2 100 100 >60

6 69 F 1 0 Poor 1 0 0 10

7 48 M 2 0 Well 2 0 0 >60

8 33 M 1 0 Well 2 0 0 >60

9 40 M 1 0 Poor 1 0 0 >60
10 56 M 2 2B Well 2 0 0 >60
11 45 F 2 0 Mod 1 0 0 52
12 46 M 1 0 Mod 1 0 0 51
13 51 F 2 0 Poor 3 0 0 10
14 55 F 1 0 Mod 1 0 0 >60
15 65 F 2 1 Well 1 0 10 50
16 67 F 3 1 Well 3 100 240 21
17 60 M 4 1 Poor 2 0 150 3
18 60 F 3 2A Mod 2 160 240 8
19 57 M 1 2 Mod 1 80 140 >60
20 50 M 2 Well 3 70 100 >60
21 54 F 1 Well 2 30 >60
22 47 M 3 2A Well 3 160 14
23 74 M 4 2A Well 3 80 240 30
24 52 M 2 2B Well 3 0 180 >60
25 63 M 3 1 Well 2 30 180 30
26 61 F 3 2B Mod 3 70 >60
27 61 M 3 1 Well 3 50 >60
28 63 F 2 0 Poor 3 50 270 14
29 55 M 4 2A Well 3 70 220 10
30 59 F 1 Well 1 0 10 >60
31 45 M 2 Well 1 0 60 >60
32 45 M 1 Well 1 0 80 20
33 40 F 2 1 Well 2 0 50 >60
34 68 F 3 2B Mod 3 0 180 9
35 62 M 3 2A Mod 2 0 30 40
36 47 M 2 Mod 2 0 20 >60
37 59 F 4 Well 3 0 10 >60
38 50 F 2 Well 3 0 140 >60
39 59 M 3 2A Well 3 50 200 5
40 63 F 4 2B Well 3 100 240 6
41 40 F 2 1 Well 2 0 100 >60
42 53 M 1 0 Well 3 0 30 49

Mod : moderate
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Fig. 1. Expre55|on of NAG-1in normal and tongue cancer tissue. In normal tissue obtalned from the lateral portion of oral tongue, the
expression of NAG-1 is not observed (A). In cancer tissue, its expression is noted in the cytoplasm of cells and the intensity of
immunoreactivity of cancer tissue is higher than that of normal tissue (C). In the negative controls of normal (B) and cancer tissue
(D), the immunoreactivity is not observed. Original magnification : A, B : X100, C, D : X 200.
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Table 2. Clinicopathologic correlation of NAG-1 expression

Fig. 2. Distribution of H-scores for NAG-1 in normal and tongue
cancer tissues. The bars in the graph represent the mean value
of H-score. The mean H-score of normal tissue is 32.3 and that of
tumor is 104.7. The significant difference is noted between H-sc-
ores of normal and tongue cancer tissues (p<0.05).
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9] AHFAY (squamous metaplasia) S & F Y+=d], 4
A ZAE A MEAME NAG-19] ZstA da =
ZA M= NAG-10] g oFebA| T A

Clinicopathologic n H-score of tumor P
factors (mean) value
Pathologic T stage 0.008*"
1, 2 (Early) 28 51.4
3, 4 (Advanced) 14 157.9
Nodal metastasis 0.005*"
N (+) 19 141.1
N (-) 23 42.2
Tumor differentiation 0.4157
Well 26 95.4
Moderately 10 74.0
Poorly 6 71.7
Invasion grade 0.039+"
1 10 30.9
2 13 70.0
3 19 133.3
Prognosis 0.005*"
Good 24 48.3
Poor 18 138.3
#p<0.05, T Wilcox two-sample test, ¥ Kruskal-Wallis test

200

150

H-Score

100

Good Poor
Prognosis

Fig. 3. NAG-1 expression in good and poor prognosis. The mean
H-score of good prognosis group is 48.3 and that of poor prog-
nosis group is 138.3. In the poor prognosis group, the H-score of
NAG-1 is significantly higher than that of good prognosis group
(p<0.05).

681



50 4

Survival rate (%)

- H-score : Normal<Cancer
25
— H-score : Normal=Cancer
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0 & T T T T T
0 12 24 36 48 60

Follow-up time (months)

Fig. 4. Kaplan-Meier 5-year survival curves according to the ex-
pression of NAG-1. In the cases of higher NAG-1 expression in
cancer tissues than normal tissues, 5-year survival is significantly
lower than other cases (p<0.05).
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