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-} Abstract: Nucleolar organizer regions (NORs) are loops of tDNA, which in human, occur on the short

arms of five acrocentric chromosomes, namely, 13, 14, 15, 21 and 22. NORs are usually demonstrated by
binding If their associated proteins (NORAPs0 to silver (Ag *) ions. The reaction is called AgNORs. It
has been determined that, the number and the size of NORs is related to the proliferative activity and

grade of malignancy. This has led to the application of AgNOR method to a wide range of diagnostic

problem cases, including breast, salivary glands and lung malignant neoplasms.

The purpose of this study was to determine the value of AgNOR method in assessment of the grade of
malignancy in non- Hodgkin’s lymphoma of head & neck, which often is difficult and essentially
important in relation to the prognosis and treatment.

| 41 cases of paraffin embedded specimens of NHL, which were classified by working formulation system,
{ were selected and then AgNORs method was applied on them.

AgNORs were enumerated for all 41 cases of NHL (Standard Crocker).
The mean AgNORs in 11 cases of low grade 15 cases of intermediate grade and 15 cases of high grade
NHL was 1.66 (SEM= 0.098), 2.25 (SEM= 0.084) and 5.19 (SEM= 0.11), respectively.

1 In analysis of variance and multiple comparisons, a significant difference was found between the three

groups of NHL (P<0.0001).

1 It is concluded that the AgNORs, as a reliable method, could be used in differentiation of low,

intermediate and high grade NHL in head and neck area.
Key words: NOR- AgNOR- non-Hodgkin Lymphoma- Grading malignant lymphoma
Journal of Dentistry. Teliran University of Medical Sciences, Vol 12, No.1, 1999

Pig=09y5 iy 8L365 (Gl (4g) st yhandl j3 dS Wi IDNA I olaadls (NORs) Nucleolar Organizer Regions
o JLalt BT e dy o 0,15 39y (o leduiTa g Leilerilus cal 43 byl LYY 9 FY V0L VY (S g ,ST
it Ly polo andlhao .2gud oo 0300li AGNOR W8iSTg ol 0,5 Cady 1y il 9929 o1y o)lgi o0 AT Sl g 0,85
oLl 33,5 g e (Non-Hodgkin Lymphoma) suSia g mé- 098l sowd &t 40,3 (a3 St 3 AgNOR g, (5]
e by LT St o) graan (Sl g2 45 (9355 § s NHL dy Yiso slows £ (59 32 (o2 ool By
- 02Ul 085 O 650l ) S LT Al sleSals 51 g w3 )5 el cliswi gids ;0 Formulation Working
29,5 ¥ ;3 NORs (p85lse 285l lod Crocker 5 luilw! (109, (bl ys (8 5amalS ;) 31 oy Jrols s s

DS

- r

g wj CJ‘“:‘ 4 High grade g - Intermediate grade- Low grade
(Mean =1/17¢ = Standard Error Mean /3A) /T (4305 1Y) Low grade 89,5 0 4

P


https://jdm.tums.ac.ir/article-1-558-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-19 ]

(Mean =Y/0Y ¢ SEM =//A£) Y/oY :(aigai Y0) Intermediate grade 89,5 ;5 <
{Mean =0/Y8 ¢ SEM 711} 0/ :(4igos 16} High grade 59,5 ;5 4
5 5959, NHL 9,5 ¥ 31,381 Car 12 Wlgi g0 (398 (9, oS 3903 o3l (19T o0 D30l Cumws 4 gulid Joooh 5 413290 L

Al A1 S8 8,5 ST ey b

o2y (S WBeglil galids )3~ SuSagd pf e5iil 1GulS” Slao g
TPYA Jbo Joloslods 1Y 2,93 0I5 loys ((mdlags Silens 9 (S sy pale slBlils S5 juilass alore

: Jal_JJ) 3)9_.0\:\ (591 g F9amo )0 (o) (J-']

g High grade 4590 V0 « Low grade aige V) olos
i l3asl 350 FA i Intermediate grade 340 V0
B J5S e el > {Noslad Jyaz) ol plol
Sestawl U e 2000,5 Ol 55 0jg) ol aiges
Sl Sy a5 ablfe gy 5 il slaSsh
ft.l«...éﬁ.l.‘l_ PL.‘?U] ¢ o.l_‘.ﬁv_'_a;ddii 3y9—a A S9) 0 4% L:Jl).u._)._.)
72 09 ¥ eebius 4y aledp Ll &5 5o)b oy
A Ve cylys paddnd JIY e a g api dged
b Ste a1y bed o aljomdhl (sl e f0 03l 1,3
)ag_ﬂg‘):_;d_iﬁéaaus_pd_;uijl.\qgk}li}fp@a
3 ot el g5 3o JS g JSON sl o JS1 sl
Sds dy (S0 53 0)8 JelS Joloe b (6500l S
5 Jgdoe Ly o jglons j3 sa ey (glaay Ml dodi 5
5 9> lasgi ABNOR ol 5b sy &0 (255 s
.))|J.JL'Z_ou, U’bﬂ) uuLu'f 9 d.llf].\} u.»)uc.ﬁ.wi uma?d'.o
aon lgie o Lol lagie o £45 5 les Crocker

(s )5 Sl

asb

3t e Jlw VWA s o b (55 58 V) 9350
Jy9-0 Y4 BNOdal 3 )50 ¥y J..Zn )]a.u )! FLY .LIB; J|)3
dylg—e gaidayd g Slbcal glgl . uog Extranodal
2ols g conl oad puSaio Y ojlad Jgan 53 adlllas 530
chabls glosl 51 S o 6l NOR i)leds 5l ol
Cans) 0301 Y cledods o 0 oLt

-

dodio

S p> 45 Lwn IDNA I olea il NORs
poigsty ADNA jiw ;3 1) cone (885 5 35,03 51,3 ledsls
S35 r— > ol S o0 Lt b5 0ty
HBYY g ¥V A0 AF A S mlg ST cLapjgag S
Ly Jhesl dy Jlos L o8 sitn lasfisys sl 5 950
e Sl ol el 2Ty b atge; dbrg) 5 0585 0
odrols AGNOR (598 (j2iSlg &5 )5 copy |y (356 (215
by 4 B35 4 a3 0 he) ot (V)rgde
Y el il L los 5 4 jod S Waa i giam
S8l sln il sldls )3 5 ol 48 IS g gag5909,5
L jgo05 coud s 4230 (sl 5 o3 095 (Slapuidlyol
(V)ash 428,815 03lizal 30

O 53 35 ) ) ey adlae ppl 1 Ban
» (NHL) (5Sogn i poéil (Grading) cesay ey
Wl ge (535 g o

lgwg) g olgs

At L ghmodign oy ol plol
€op cined ploal Yl jlony (o pus Ao ol
oy il Sloss 5 (S3j pole oKD & atuy
£ g ol aad odlaiwl VYA LI WYY Jlo ) olhes
5 30 4L 4 by 350 V¥ ol (3 ) & NHL 550
93 lwgd (pua—as $5250,85 Gl g odnlidis wing 3,8
ol e byl bS] o asis
Working vz (yol—uly o5 65 9,Se0
39— VY olul opl s fud gauas > « Formulation
Intermediate 69,5 ;> 3)50 10 « Low grade 04,5
5,8 1,5 High grade 55,8 ;3 5,50 10 3



https://jdm.tums.ac.ir/article-1-558-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-19 ]

355

lyml g VA LS VFE luebsl alols | (Mean V/55 {
' (Y ojlosd Joan)tel Cows 4y XY Lo
O35 9y NHL 313,90 £1 (guian 3 g (ZSUSCAY glaif -V bylond Jgoa

I-Follicular Small Cleaved

At

330} Low grade sl 4055 lg),5

2-Follicular Mixed Small Cleaved and Large Cell 7

3-Follicular Large Cell

4-Diffuse Small Cleaved

5-Diffuse Mixed Small Cleaved and Large Cell

6-Diffuse Large Cell

OO |||l

7-Large Cell Immunoblastic

7

8-Small non Cleaved (Burkitt)

Total

11

15

15

Low grade non-Hodgkin's Lymphoma ;5 AgNOR 3ls5 Jawgio-Y 5 slowi Jgda

1-Follicular Small Cleavé‘c‘l'(N)

1.83

2-Follicular Small Cleaved (N) 1.17
3-Follicular Small Cleaved (N) 1.42
4-Follicular Small Cleaved (N) 1.57
S-Follicular Mixed Small Cleaved and Large Cell (ENY 1.95
6-Follicular Mixed Small Cleaved and Large Cell (EN) 2

7-Follicular Mixed Small Cleaved and Large Cell (EN) 1.36
8-Follicular Mixed Small Cleaved and Large Cell (EN) 1.98
9-Follicular Mixed Small Cleaved and Large Cell (EN) 1.97
10-Follicular Mixed Small Cleaved and Large Cell (N) 1.86
11-Follicular Mixed Small Cleaved and Large Cell (N) 1.21

1- N= Nodal

Int diat

kin'

2-EN= Extranodal

a,3 AgNOR 3ass baw

¥ o lond Jgua

l—Folilcﬁiar Large Cell (N)

2.47
2-Follicular Large Cell (N) 2.12
3-Follicular Large Cell (N) 2.02
4-Diffuse Small Cleaved (EN) 248
5-Diffuse Mixed Small Cleaved and Large Cell (N) 225
6-Diffuse Mixed Small Cleaved and Large Cell (N) 2.76
7-Diffuse Mixed Small Cleaved and Large Cell (EN) 2.87
8-Diffuse Large Cell (N) 2.04
9-Diffuse Large Cell (N) 2.58
10-Diffuse Large Cell (EN) 2.5
11-Diffuse Large Cell (N) 232
12-Diffuse Large Cell (EN) 271
13-Diffuse Large Cell (EN) 2.83
14-Diffuse Large Cell (EN) 3

2.94

15-Diffuse Large Cell (N)

Sb2)9095 (—lgl,3
\o Intermediate grade
NORSs biwgic (ZTY) 350
ZRE)YIOY iy Jsko 5o 5
L (Meanv/ay 4 SEM
YV IS YIYY ekl alold
Jol LYY Jlns iyl
¥ ojladd Joiz) 40355
Sb—)9055 (o—ilgls
3)gmms V& High grade
O/A\A NORskwgio {£YY)
Ly (Meand/\a: SEM /1Y)
OffY U ¥RY Lkl alols
olbles 758 jlme G, 5ol 4

wdati



https://jdm.tums.ac.ir/article-1-558-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-19 ]

High grade non-Hodgkin's Lymphoma ;5 AgNOR slasi Jauwgio—£ 0leni Jgua ¥ oyland Jsdn > gulis

1- Large Cell Immunoblastlc ™

2- Large Cell Immunoblastic (N)

3- Large Cell Immunoblastic (N)

4- Large Cell Immunoblastic (N)

5- Large Cell Immunoblastic (N)

6- Large Cell Immunoblastic (N)

7- Large Cell Immunobiastic (EN)

8- Smal! Nocncleved (EN)

9- Small Nocncleved (EN)

10- Small Nocncleved (EN)

11- Small Nocncleved (EN)

12- Small Nocncleved (EN)

13- Small Nocncleved (EN)

14-- Smali Nocncleved (EN)

15- Small Nocencleved (EN)

2 ol anlie LiB
:-586 bugia ]S digel
4.85 » Jo—w —» ;> NORs
4.48 V-4 .l Mantle Zone
4.99 b (Mean V/+4 SEM %Y}
5.29 5 MY Lo /AR kel alold
4.99 Interfollicular ~ Zone,s
il WNE il Jobw yo 2
22 5 (Mean Y/\# ¢ SEMJY)
Y L5 +AF il lisebsl abiols
5.12 v 193,8 Juols VYA
6 3 ol el el s 2
5.3 o9——3l NORs 5 )le
498 | s by 50 5 )

I T T Iy
'
]
B b ccrmeema e s ; ..........
3.
4
3 ................ l ...................
3
. T
2 ......... g ‘ ...................
’ | ]
.
. 1
]
1 ........................................
- : @66 @be &60
: .‘\.\ “g Kl
RIS \“ ‘&};\‘9‘.\\ \\\Q \“4 .
©
i \“‘. .

,b » 1, AgNors 51aa5 Jawgio Scattergram — x n,i.w J.s,w o

L e s NHL 3 lge 31 Ky

S35 LNHL 09,8 4 ;3 NORS (:iLee 45 2l
" P<0.0001) 5yf5 (g,lel 13, sine 535
Sy o »NORS (3:Slee Ul o ol s (sl
5l g ylol s ine B3] ;8,08 L NHL o9, 4o
Multiple (b9, jl LagaSibe ol anslie caz 5 53 b
P aS b flis gy ol 40,5 edlizu! Comparison

L NHL 05,5 dw 2 NORs &0 o =70 o

e e 39—l 03 odnldio 095 ds (Overlap)
- .(\ DJLo-»:’- ’

X
Bl Sagh i) 8 Kaflyiant ol

231 A L b)) s wilg e a8 s Bdlige )lgds
gy sl wdly Jlols Cosnl jlay 5 anls ul.o)b g

i s Vyans Mo Jlen Al 0 L s oS
S (Rt (5lo dlpo 9 245 doul pgid Li:,ngLm:o .
Cap 0550 e lagrinis J Ko o )
g ol U_lLbL.,)b el el a0 a8, NHL L;.x..gd:,-)o_j'
g o s s o 55 5 e



https://jdm.tums.ac.ir/article-1-558-en.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-19 ]

)bu_i.u.o A i) o UL:“" LW Ig.u)) )l)}._ai 9 Uu))))

NHL og)f dw yd NORs uf:)l.o._.ﬁ lo_w93'.a u,g LS)L:—! :

2 Jsle yn 3 NORSMS a5 j00 s 03,15 929
Intermediate . grade o4, ,> Y-\ Low grade »
gr 3 2 9
P9y 11 sl o F 51 5L High gradeoy S 5 4 ¥-¥
s o2l Bl e 3 (g)kme gt 4 Wl e 363
0955 5 30 NHL Sl 5Ty ol 13 3 05,5
5 SMd2 )3 1) p3ass el ol 5y g AL ansls 316
el dhe 395 clbao ol e 43 gei ooy 25k
o (Sl 3,8 ;3 Working Formulation (o
At e
pode ol 2oy glpd opco gy b 4 by dllis 3l
o Pl dizjn g bl o ot oy o 2iligy hots 4 S5y
| ol o3 a3l juFihe olRetil gy Cuiglo vy

b Oglhas 0950 5 15095 Syfelon (do g st

Cosmnl Sl 45— (6503 (sloubg, e ad & (Y )aisl
I8 o 3590 NHL 55 =ity Jloy03 3 35 (5ynte
5 45 (A)adl o AGNOR by, logl 51 Sy af il $
Mo (el S uslio ((Bg; lgie bl sl
ot odes slop—wMigts 3l 5 ko guhiidy
{A) ] 2 Adye g ke pad
2 AGNOR (o) 38" (b)) jolaie 4 oy 0]
43,5 pbxil 3)5 5y NHL S05g)stmn 42 SSi5
S 9 039 Sslite of Lol by 45 (3929 by
odtit ! Working Formulation wrwww jl gauax
3 Crocker U:J)])f d.:l_..a-ﬁau'l GL_D u_.l9 Sl 805
dlge dine a3 (55 o \Sen
o2l 3 ol s (glel (cloigajl o psboplon

(&b

1- Mc Gee J, Issaacson P. Oxford textbook of pathology. 1*ed. London: Oxford University press; 1992: 585-590.
2- Chiu R, Ploton-S. Improved Silver technique for showing nucleolar organizing region in paraffin wax sections. |

Clin Pathol 1989; 42: 9924,

3- Crocker J. How should we count AgNORs. J Pathol 1989; 158:155-58.

4- Hagemeister F. Low grade lymphoma: new entities and treatment concepts. Med Oncol 1989; 12: 131-42.

5- Haskell W. Cancer treatment. 4™ ed. Philadelphia: WB Saunders; 1996:951-1010.

6- Jaffe E. Surgical pathology of Lymphnodes and related organs.2™ ed. Philadelphia:WB Saunders; 1995; 193-202.
7- Rosai J. Ackerman's surgical pathology.8" ed. St Louis: Mosby; 1995; 1709-13.

8- Crocker J. Nucleolar organizing region in lymphoma. J Pathol 1987; 151: 111-118

9- Willey J. NORs as diagnostic discriminates for Malignancy .J Pathol 1988; 155: 95-6,

0990 2 (g) Hab@ phe! i i
ol Jileao ju 1800 g jlacus dadlias

Jie ald 9 e ly
Sl jS8 (5 9 33 Ca 985 g



https://jdm.tums.ac.ir/article-1-558-en.html
http://www.tcpdf.org

