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Table 1. Distribution of Ag-MORs in normal tissues

No. of Ag-NORs

0 1 2 3 4 5 G Mean Ag-MORs
Type of cells
Stable cell
Hepatocyte 1 56 39 4 1.46
Smooth muscle 56 43 1 0.45
Skeletal muscle 16 74 10 0.94
Gilial cell 3 78 19 1.6
Labile cell
Gl mucosa
Surface 19 42 15 4 1.84
Pt 18 22 3B 16 5 1 2.1
Uterine cervix 1 40 45 13 1 1.73
Larynx 14 31 33 19 3 .66
Endometrium
Proliferative 44 43 10 3 1.72
Sercetary 63 29 7 1 1.46
Breast 65 32 3 1.38
Testis, germ cell 36 25 22 9 7 1 2,29
Urinary bladder 29 26 30 12 i 2,28
Thymus
Cortex 18 23 27 18 4 .57
Medulla 20 25 10 10 5 2.44
Tonsil
G 35 18 21 14 9 3 2.53
MZ 92 7 1 1.09
Lymph node
GC 26 29 21 13 9 3 2.47
hi 2 i 14 1.14
Interfollicula 1 a1 B 1.07

Abbreviations : GO ; germinal center

MS mantle Zone
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Fig. 1. MNormal smooth muscle
1‘; cells. There Is only one black

dot In each cell. (Silver stain,
x 1,000}
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Table 2. Distribution of Ag-NORs in reactive and hyperplastic lesions

Mo, of Ag-NORs
Condition (case) 0 1 2 3 4 5 Mean Ag-MORs
Thyroid
MH (2) 36 41 19 2 2 1.93
- T2 27 1 .29
DH 24 a2 30 4 2.14
Endometrium
Hyperplasia (2) 4 36 42 15 3 1.77
3 41 48 [ 2 1.63
LUterine cx
Metaplasia (2) 10 53 32 4 1 1.33
_ 8 43 42 [ 1 1.49
Gliosis 71 29 1.27
Fibrocystic dz 79 35 B 1.7
Cirrhosis 50 34 10 B 1.72
Lymphadenopathy 71 19 A 2 2 1.45
Prostate, gland
MH 35 29 12 3 1 1.66

Abbreviations : NH : nedular hyperplasia
DH : diffuse hyperplasia

Fig. 2. Fibrocystic disease of
breast, One or two prominent
Ag-NORs are seen, (Silver stain,
% 1,000)

T A Pl o AE A2 o9 2ol dl4be s s
FATLS WS A2 0 WA 62 FA4 ¥ A e A2 9F Ag-NORs 4 1.752 ol-Lale
W 2 AtelE Hela] 9gkn EEF WA= Ag ok Feoke] wldal 1039 94 Toke] gal 2719
-NORs 2b= 07 W] 3024 95.2% & a=lstalet, F2F AES oo}, 2o AF 239 o|84ls) AL
o © AlET H Ag-NORs & 13124 A4 243744
HA F2¢(Table 4) 9] 1.33%% v 8hai o,
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Table 3. Distribution of Ag-NORs in benign  neoplasms

— - -

Con dm’::‘ ;;;‘f'”m 0 1 2 3 4 5 6  Mean Ag-NORs
Adenoma
Pituitary BE 11 I 1.10
Parathyroid 53 28 13 6 1.52
Thyroid 1 39 30 20 i 1 1 2.03
Ovary (2) 26 51 19 4 1.01
19 61 17 3 1.04
Pleamorphic 52 35 11 2 1.63
Tubular, bresat ' 1 27 6 22 8 8 & 2,27
Fibroadenoma (2) 39 41 19 1 1,79
48 34 8 1.49
Papilloma
Squamous cell 26 417 22 5 2,06
Inverted, 31 26 20 15 3 5 2.28
nasal cavity
Thymoma (2} 3 80 10 B 1 1.23
57 29 1 3 1,60
Carcinoid, thymus 50 33 9 8 1.75
Mevus 5 2O 5 1 1.02
Rhabdomyoma 46 432 11 1 1.67
Lieamyoma B7 12 1 1.14
Enchondroma 68 29 3 1.35
F. histiocytoma (2] 36 47 16 2 1.85
55 33 7 5 1.62
Fibromatosis 52 21 14 4 2 1.74
Meurofibroma B0 17 3 1.23
Neurilemmoma (2) 47 38 14 1 1.69
33 45 15 2 2,19
Meningioma 44 437 11 2 1 0.74
Astrocytoma,
grade 1 (2) 5 52 29 g 4 1 1.58
15 39 20 5 1 1.98
GCT 2 27 30 il L 3 3 2,44
Histiocytosis X 9 43 38 9 1 2,50
B 3 1.97

Castleman's Dz 58 17 *]

Abbreviations : GCT ;giant cell tumor of bone

1) ¥Z (Table 5) : ¢4F-2 25 60cl Feol 52l
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slgion] 7 Fof b2 Ag-NORs 94 Ans chas  F 1e0(163), ahalel 5ok 3ol 304 250112, L
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Fig. 3. Pituitary adenoma. Most
of the nuclei possess only one or
two uniform  Ag-NORs, (Silver
stain, x 1,000)

Fig. 4. Adenocarcinoma of the
stomach shows many Ag-NORs,
(Silver stain, x1,000)

Table 4. Distribution of Ag-NORs in borderline lesions

No. of Ag-NORs N
Condition {case) 0 1 Z 3 4 3 Mean Ag-NORs
Uterine cervix

Dysplasia (2] 18 43 33 5 1 1.27

22 34 31 3l 1 1 1.35

Chvary
Borderline (2) 2 3 47 19 1.82
1 44 43 10 2 1.68
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Table 5. Distribution of Ag-NORs in carcinomas

Mo, of Ag-NORs

Mean
Condition (case) o2 3 4 5 6 1 8 1011 12 LNORs
Adenocarcinoma
Gl tract
wD (3) 7 29 a7 16 5 5 1 2,92
44 32 15 5 4 1.93
1 5 16 20 23 16 13 1 2 2 5.00
MD (3) 30 22 11 22 12 B3 1 3.72
48 18 17 7 7 1 2 21
33 24 21 11 6 1 3 2.54
PD (3} 19 27 23 15 10 6 .88
7 22 24 14 13 8 3 5 1 1 3,86
12 2 18 20 9 5 3 [ 2 3,92
Mucinous 47 32 17 4 1.78
Prostate
wD (2) 16 39 21 17 4 3 2.63
28 21 28 12 3 3.38
MD (2} 35 1 18 13 1 1 1 1 2.21
27 45 20 7 1 2.10
PD (2) 36 22 33 6 2 1 2.19
25 30 33 10 2 2.34
Endometrium (3) 12 25 32 18 11 2 2.97
14 36 35 12 3 2.54
B 19 25 4 16 10 3 3 3 3.81
Uterine gland ] 15 29 28 18 6 2 1 3.78
Urethra 3 5 14 13 20 12 Q 8 6.03
Lacrimal gland [ 12 11 19 20 9 4 8 3 3 5.87
Metastatic to
Ovary 2 16 13 11 13 15 B [ 3 4 2 5.37
Bone 29 40 12 10 4 2 1 2 2.40
Squamous cell ca,
Larynx
WD (2) 22 27 30 2 2.50
1 22 26 24 9 B 2 3.24
MD (2) 35 3 16 11 & 1 2,25
51 36 12 1 1.63
PD (2) 20 22 23 18 14 3 2,93
35 27 15 17 5 1 2.33
Uterine cervix
CI5(2) 13 46 34 7 2,35
14 28 26 25 6 2.80
Invasive (4) 6 17 38 24 9 4 1 3.29
19 31 28 11 9 1 1 2.67
9 45 27 13 4 1 1 2.65
7 39 42 9 2 1 2,63
TCC, urinary
bladder
Grade Il (3) 17 38 25 17 3 251
7 26 22 26 9 9 1 2.36
13 25 39 16 6 1 2,72
11 (4] 7 11 15 16 15 2 2 2,39
30 41 21 ] 2,07
Q 19 35 21 12 3 1 221
10 14 30 27 15 4 3.35
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Mlean

Mo, of Ag-NORs
1 3 6 7 10 1 12
Condition [case) 2 4 3 s ! Ag-MORs
Infiltrating
ductal ca. (4) 5 8 25 13 22 14 & 1 2 1 4,44
8 22 27 21 15 5 1 3.44
1 7 10 18 17 18 5 7 5 2 6.46
28 35 18 7 7 4 1 2.46
Papillary ¢a.,
thyroid (3) 88 12 1.12
438 335 7 1.39
41 33 17 7 2 1.96
Owvarian serous _
of mucinous ca, [3) 14 37 32 14 2 1 2.56
11 16 29 14 10 2.76
9 29 39 19 3 1 281
Dysgerminoma 40 34 9 9 3 2 2 1 2,22
Seminoma 9 23 29 18 15 4 1 3.28
A-C ca,
Lung 40 36 15 8 1 1.94
Scalp 18 25 38 15 4 2.62
HCC 3 15 EY | 23 13 9 1 3.64
B—A ca, mucinous 73 18 8 1 1.37
Melanoma 21 39 28 10 3 2.38
Abbreviations @ VD ;well differentiated HCC ; hepatocellular carcinoma
MD ; moderately differentiated A-C ;adencid cystic
PD ; poorly differentiated B-A ; bronchioloalveolar
TCC : transitional cell carcinoma
Table . Distribution of Ag-NORs in sarcomas
a No, of Ag-NORs - L |
Condition (case) L 2 3 4 3 & 7 8 9 Mean Ag-NORs
Rhabdomyosarcoma (2} 5 21 21 25 16 7 3 3.69
26 40 22 B 4 3.24
Leiomyosarcama (2} 25 36 20 11 5 2 1 2.45
45 35 13 [ 1 1.83
Liposarcoma (2] 25 28 19 14 9 4 1 2,70
1 19 25 24 14 [ 7 2 2 3.99
MEH [2) 35 47 4 ] 3 1.97
24 28 29 12 4 3 2.53
Chondrosarcoma 8 24 41 18 [ 3 2,99
Malig. Schwannoma 44 36 17 3 1.79
Bednar 25 32 27 13 2 1 2.38
Astrocytoma, 24 25 23 11 11 4 2 2,80
grade 2,3 (3} 10 25 27 15 13 q 2 4 3.26
19 41 34 ) 1 2,26
L 26 33 18 11 49 3 2.53

Abbreviations : MFH : malignant fibrous histiocytema

GM ; glioblastoma multiforme
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Fig. 5. The tumaor cells in leiomy-
osarcoma contain multiple irreg-
ularly clumped Ag-NORs, (Silver
~ stain, x 1,000)
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3 HIEE (Table 7) - YE2FL 57 22 small
lymphocytic lymphoma 10, F%%9] diffuse small
cleaved lymphoma 2« 2} diffuse mixed small and
large cell lymphoma 2« % diffuse large cell non-
cleaved lymphoma 1d], 2|3 F2 =& ol
lymphoblastic lymphoma 1« % immunoblastic
lymphoma 10l 38 iAo 2 sl S erl F71
gholl whe} 4l 2} Z44 Ag-NORs % Z715led ] A
2t = 9] small lymphocytic lymphoma <1 7% L17
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Table 7. Distribution of Ag-NORs in Non-Hodgkin's lymphomas

Mo. of Ag-MORs

1 2 3 4 5 i 7 8 ] 10 11 Mean Ag-NORs
Condition [case)
s5L 37 10 2 1 1.17
DSC (2) 59 35 [ 1.47
63 30 7 1.14
DMSL (2) 43 41 11 3 2 1.80
39 40 17 3 1 1.87
DLNC 1 8 11 19 21 21 110 5 2 1 1 5.07
IB 13 30 34 11 9 3 3.82
LB 22 39 29 o 1 2.28
Abbrevistions : 5L ;small lymphocytic DLNC ;diffuse large cell noncleaved
DSC : diffuse small cleaved cell |B ; immunoblastic
DMSL : diffuse mixed small and large cell LE ; lymphoblastic
lymphomat 1.47, 294 =<] immunoblastic lym- Q ! 2 3 4 5 & 7
phomag] 7<% 3.828) SAHE Xl el sleide  MURSE e
2 diffuse large cell noncleaved lymphoma+= =H4 =
= F5eo} A Ee 5 AgNORs +& 5.0724 3 abie call - p R b
=ZE b wueh hyperplastic deegon o
conditions
ole] AT ZUstel 2 Woll whe Az AF |
Ag-NORs A5 =3 (Fig. 6/ 2 2aiss] A== :::mm SRR S B
b4 AZE ALt HF Ag-NORs 72 o5 pardertine —
2oba4 AZE 1A g e SA4 A g !
of, #AH4 HHlME HA els} vl +AF K3l careine ma T ‘:?'ET:_ T S
e}, ik ab4] Foko A= Ag-NORs 7 F7lsle |
AAEe wof obFe] Af o wQr) 1A 6 elAeR W sarcema goedege & 4 e
oela] |l HY 2l =] 4o YA =] D AL HozR 2 :
ohe] £AHE uQl AL A HEF 3, AW e 7 T
o Mok, wae) Ao FEabs A4 7lHA HE 61 2 3§ & 5 & 1

ot Ae} ol 5 Ao Tkl zhzh 1ed 2=,
GEo) Hen o s 2] 4ol4ke] vl B
M Zelsig Ag-NORs -7} Sabs|gla 5 82%F, o
A AGA =T oA A7 2EFe] 2 1ol 2
o] 5o} S=AlE ¥oinh,
gluze] A4t Ert #5545 HA2g Wd Ag

_NORs <% =& 2oz ieputz|gl diffuse large
cell noncleaved lymphoma2l =% 2 «=lz} 5.07T%
7hA ek,

olelgt 2t Fake] A=} W Ag-NORs %8| &
o]l2 EAgtzen Arspsicd HdzAe hAMAE
Z3h AAA Wl Fe 57 22t el 75907

memn pumber of Ag-TEEs

Fig. 6. Scatterogram to show mean numbers of nuclear
Ag-MORs for each case. There is difference in
distribution of Ag-NORs numbers between
normal stable cells and normal labile cells and
also between non-malignant conditions and mali-
gant conditions excepl for lymphoma, The
lymphoma shows correlation  between  Ag-
MORs and grades. The horizontal bars indicate
mean for each group.
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= Ahstract =

Nucleolar Organizer Regions in
Normal Tissue and Hyperplastic
and Neoplastic Lesions

Joon Mee Kim, M.D_, In Sun Kim, M.D,
and Seung Yong Paik, M.

Department of Pathology, Kovea University Hospital

For the identification of proliferating cells in tissue,

the argyrophilic method for the demonstration of nu
cleolar organizer regions (Ag-NORs) have been de-
scribed. To evaluate the applicability of Ag-NORs in
surgical pathology, the authors have done Ag-NORs
staining on 144 cases of routinely processed, formalin-
fixed paraffin sections of various tissues; 15 normal
tissues, 12 reactive and hyperplastic lesions, 30 benign
neoplasms, 4 borderline lesions, and #3 malignant
tumors. The results were summerized as follows:

1} In normal tissues, the mean numbers of Ag-NOR=
were higher in labile cells, especially in actively prolifer-
ating cells such as germ cells of testis, crypt epithelial
cells in pastrointestinal mucoza, and lymphocytes from
germinal center of tonsil and lymph node, than those of
stable cells.

2) The mean numbers of Ag-NORs in reactive and
hyperplastic lesions, benign neoplasms, and borderline
lesionz were similar to those of normal labile cells.

1) The mean numbers of Ag-NORs in carcinomas and
sarcomas, (usually more than 2) significantly exceeded
those of normal and non-malignant conditions. How-
ever, certain cases of carcinomas such as papillary
carcinomas of thyroid, mucinous carcinoma of stomach,
bronchioloalveolar carcinoma of lung, and adenoid
cyatic carcinoma of lung, and some of the leiomyosar-
coma, malignant fibrous histiocytoma, and malignant
schwannoma showed relatively lower numbers of Ag-
NORs.

4) In non-Hodgkin's lymphomas, the high grade
lymphomas showed more Ag-NORs than the low grade
OIES.

From above results, it is suggested that the Ag-NORs
technique is helpful in differentiation between malig-
nant and non-malignant lesions. However, further evalu-
ation on the significance of Ag-NORs upon the behavior
of the cancer is to be made.

Key Words: Ag-NORs, Nucleolar organizer regions,
Argyrophilic staining, Proliferation acti-
vity
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