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ABSTRACT

Silver stained nucleolar organizer regions (AgNQRfs peripheral blood lymphocytes and biopsy specisnof
benign and malignant breast tumor cases studiedafgrossible clinical relevance. Present study apteah to
explore the role of number, size and nuclear di@mef AQNOR'’s in the peripheral blood lymphocyteBI('s) in
addition to the dispersion pattern and nuclear déen in the biopsy specimens. For staining and aleistg,
method developed in our lab was used. Progressigease in mean AgNOR counts in PBL’s of breastean
sample was found in comparison to benign and comgroup. In biopsy specimens overall NOR count stbwa
distinct histological type and stage wise corraati Majority of the cells exhibited marked dispersipattern
(63.46%), in contrast to the cells from benign amhtrol group which mostly showed simple dispergattern
(43.5% and 79.7% respectively). Among dispersiottepa marked dispersion showed a strong stage imealtc
correlation. In benign breast tumor samples AgNOR&re of medium size and regular shape, while ieabr
cancer samples they were irregular and small. Tthes results highlight the diagnostic importancenofmber,
shape and the dispersion pattern of AQNOR’s ireddiffitiating benigrfrom malignant breast diseases

Key words: Breast cancer, Fibroadenoma, Silver stain, Lympteoculture, Nucleolar organizer regions.

INTRODUCTION

Nucleolar Organizer Regions (NORs) are ribosomalADIHops located on the short arms of the acrocentri
chromosomes 13, 14, 15, 21 and 22 [1]. Due thegin hffinity for silver ions they are also calledAgNOR. Using

a silver staining technique, variability in the rioen of NORs from cell to cell has been demonstrg#dThe
biological significance of nucleoli and silver stiig of mitotic chromosomes has been the subjecoofroversy
for several years [3]. A quantitative relationsbipAgNOR proteins has also been observed with sé¥actors e.g.
degree of cell maturity, cell cycle, proliferatigetivity and DNA ploidy [4].

In the beginning NOR’s were silver stained usingnamiacal silver pretreatment step. By substitutugieous
silver nitrate (Ag) for the ammoniacal silver (Agjetreatment, a simplified technique, was developgegtAs
technique further simplified by using an extendedemus silver nitrate treatment alone[5]. The tattehnique,
known as Ag-l utilized an overnight incubation @°6 to achieve staining. A rapid one step technigas
developed using two solutions [6]. This method mekedarming up to 70°C and good results for staidighlORs
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on chromosome preparations. This method also hacdiantage of decreased background of silver ptatgs,
more uniform staining across the entire slide awdeased shelf life.

Silver staining has been widely used, but the t#ck standard protocol and problems with backgraatadhing and
silver precipitates make staining difficult [7]. Atgher temperatures e.g., 70°C less time is redquinan at room
temperature. For optimal staining it is necessaryontrol various factors e.g. using of pure wated gelatin, clean
plastic and glassware [8]. Considering the limitas in silver staining of NORs, Dhar et al. [9]oduced a new
rapid AgNOR staining and destaining technique kizet been used in the present study.

AgNOR studies in different types of cancers hawased interest in the importance of AQNORs in lreasacer.
Several studies have been conducted in the pdisict@ut the importance of AQNORs, from that botisjive and
negative correlations has been reported [10]. AgNERnts in breast carcinoma have been found toeexce
significantly than those in benign lesions [11]afmostic importance of AQNOR counts have also seggested
by many other researchers [11, 12]. Further, thiastatic potential of the cancer may be assessedebpgNOR
assay. Analysis of AQNOR by computer assisted systé image analysis, morphometric and other clinica
parameters have show significant correlations wattiations in NORs [13]. The subjective scoringA@NOR size,
shape and clustering indicate that the techniqueteiamore about the behaviour of malignant tunsotinan about
benign versus malignancy [14]. The diagnostic ammbpostic utility of AQNORs in breast cancer patsehas
received further supported by Hideo Kidogawa efld]. There are only very few reports availabletbe study of
lymphocytic AQNORs. Hence, the present study ha&nlmarried out to explore the role of number, sizé shape
of NORs in determining their diagnostic importairceifferentiating benign from malignant breastidess.

MATERIALS AND METHODS

Peripheral blood lymphocytes

Five milliliter of heparinized venous blood was lected under sterile conditions from healthy indixals (n=10),
patients with fiboroadenoma (n=31), patients witkdst cancer (n=41). Blood culture was done usiniliRE§40
medium. After 48 hours of incubation colchicine wedded to the culture at a final concentration pf/ml.
Cultures were further incubated for 2 hrs beforenteating them for fixation and slide preparati@ells were fixed
in 3:1 methanol: acetic acid (v/v). Slides werepared, dried and stored.

For staining, 50% silver nitrate, gelatin solutigmepared by dissolving 1g of gelatin in 49ml ddtdied water) and
1ml of formic acid. The solution was stored in daakd used within a week under refrigeration. Raingng and
destaining, method developed in our lab was uskdS|les were stained with 4 drops of silver ngrand 2 drops
of gelatin gently spread over the slide. Slidesengently warmed by passing to and fro few inchesr ¢ive flame of
Bunsen burner for 15-20 seconds till the slidesedrgolden yellow.

Biopsy Specimens

3um thick paraffin sections of breast cancer biepsind benign breast specimens were obtained fremathology
department and dewaxed in xylene. Tissue was ratsdby passing it for 5 minutes each in descenginges of
alcohol (absolute, 90%, 70%, 50%) and distilledenatnd stained as described above.

Over stained slides were flooded with either 50%yafrogen peroxide for one second or 25% of hydnqmEroxide
for 15 seconds. The process was monitored undermntiweoscope, and did not alter cellular architegtur
composition an even restaining ability. The disediexcess silver was washed away from the sectiodsr
running water. Standard protocols were followedrimording number, distribution of NORs and quacdifon of
size and shape of AQNOR dots [8].

The following parameters were recorded using 10D}rmersion.

i) NOR count- mean count

i) NOR size was measured using ocular micrometerfeaid with stage micrometer). These dots were ifileds
into 3 groups based on the basis of their dian{steall <1pm, medium 1-3 pm and large >3 um).

iii) NOR shape: based on the shape classified intoaegwith round or oval well defined margin) andegular
(with irregular serrated margin) dots. In each gatg the size (maximum diameter) of all dots wesewdnented.

iv) NOR dispersion: the dispersion of NOR dots wassifi@sl as “simple, moderate and marked “depending o
their scattering pattern within nucleus.
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v) Nuclear diameter: measured using ocular micronatéd0X times magnification.

Statistical Analysis

Data on mean NOR count, size wise distribution efsdand their dispersion pattern were tested uSingway
ANOVA. Wherever the test of homogeneity of variast®wed high significance, the data were reanalyziug
square root transformation. For each type and stagan NOR count, standard deviation, 95% confidénterval,
F-ratio andP-value were computed. The cumulative effect of dgeatient with the type of breast disease and stage
of cancer was assessed using Multivariant ana{yaidtiple ANOVA test).

RESULTS AND DISCUSSION

The present study has shown that AQNOR stainindhogetan readily distinguish normal, bening and gmalnt
tissues. This method has the potential clinico @atiical value, especially in situations whereuesss insufficient
for flow cytometry, such as small biopsies and tedineedle aspirates. The AgNOR technique hasbalsp used
on chromosomal preparations to study the genesiorders including trisomy 21 [15] and in leukemi#®][ and
other neoplasms. In clinical cytogenetics, AgNORuseful to 1) to elucidate the morphology of chresomal
rearrangements, in particular to assess whethee thees been gain or loss of genetic material, Zetermine the
chromosomal location of genes (in linkage studlgs)providing a marker chromosome and 3) to detezntire
origin of chromosomal aberrations or cells in tssulture. Studies on breast tissue suggested dieggnostic
importance, to differentiate benign and malignamhdurs [10]. Further the subjective scoring of AgRIGize,
shape and clustering indicate that the techniqueteiamore about the behaviour of malignant tunsotivan about
benign versus malignancy [14].

Histopahtological diagnosis of malignancy is roalin done by formalin fixation of the tissue follogveby
microscopic analysis of its stained section. Howgetlgese routine approaches may occasionally daprecisely
diagnose or provide adequate prognostic informdtlgi It is therefore important to find new andiable cellular
markers that can overcome these limitations. Thiwigcof nucleolar organizer regions differs fromdividual to
individual and cell to cell. Quantification of AgNR3 partly depends on the degree of dispersionefehatively
large number of AgQNORs in the nucleus. Thus, tlstolagical AQNOR count in tissues denotes a nurakmmex
of dispersion rather than an absolute number. TgR@R method is simple, reproducible and rapid, irégi no
repeated antibody incubations as in immunohistoatemeactions. AQNOR staining has given encourggesults
in some tumours, while in others it has been disaping. It has been shown that hormonal treatnwentiral
infection alters the NOR frequency via gene amgifion. Thus, while interpreting the results alhfounding
factors should be taken into consideration. Phatplgs of the present study are shown in figure 1.

Table 1: AgNORs counts in lymphocyte

Small size Medium size Large size

Group Sample size Mean+S.D  Mean*S.D Mean *S.D
1. Control 10 0.18 0.07 116 011 0.22 0.20
2. Fibroadenornr 31 0.0¢ 0.0¢ 141 041 04C 0.2t
3. Breast cancer (pooled from all stages) 41 0.31450 150 039 046 0.36
Stages of breast cancer
4. Stage | 10 0.17 0.10 129 0.16 0.66 0.24
5. Stage Il 16 0.28 043 161 048 035 0.34
6. Stage IlI 06 0.73 084 158 054 033 0.17
7. Stage IV 09 033 026 151 025 051 052

Small sized- P< 0.05 (3v/s 2) Medium sized-P< §3s 1)

In the present study, mean AgNOR count of bloodplyotytes in cancer patients (2.2/cell) was 1.2 simere in
comparison to fibroadenoma and 1.4 times more impasison to control group (Table: 1). However, tage
matched correlation was found. This non unifornrelation applied to all subgroups of AGQNOR dots.(ismall,
medium and large). On closer inspection, the tyfse &nalysis showed a progressive increase in ¢giNOR count
(from control to cancer vis a vis fibroadenoma)ydor medium and large NOR dots. Thus, it is recoended that
the analysis of numerical variation of NOR mustdbedied with reference to the size of NOR dots ({Fég2).
However, irrespective of the size of NOR dots, mB&IR count was greater in malignant cells in congoar to
normal cells, which supports the previous obseowat{18].
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Table 2: Regular sized AGNORs counts in breast bigy specimen cell

. . Med. size Large size TOTAL

Group Sample size  Small size Mean + S'R/Iean +SD Mean+SD Mean+S.D
1. Control 10 0.68 0.17 125 044 0.04 0.01 1.98590.
2. Benign 49 1.84 1.32 1.08 054 0.01 0.00 294 316
3. Breast cancer 52 0.74 1.20 040 056 0.12 0427 11.67
BENIGN
4. Fibro 31 1.44 0.78 1.19 040 0.01 0.00 2.65 0.92
5. Fibro with EP 18 2.53 1.74 0.89 0.70 0.01 0.00 3.45 2.36
CANCER
6. 1D 09 1.02 0.83 0.73 046 0.21 0.28 1.96 1.28
7.IFL 11 0.75 1.23 0.49 0.75 0.03 0.03 1.28 1.69
8. IFD 32 0.66 1.30 0.28 047 0.13 0.61 1.07 1.75
Stages of breast cancer
9. Stage | 07 0.27 0.30 0.80 051 0.27 030 233 1.22
10. Stage Il 11 0.04 0.04 0.78 081 0.04 0.04 155 1.72
11. Stage Il 13 0.02 0.03 0.25 0.29 0.02 0.03 095 1.28
12. Stage IV 21 0.18 0.76 0.17 036 0.18 0.76 0.97 1.89

Regular small sized P< 0.05 (2 v/s 3) (5 v/s 748)/s 8), Regular medium sized P< 0.05 (3v/s 142)s 7, 8) (1, 5 v/s 8) (12 v/s 1, 9, 10),

Regular large sized P< 0.05 (3v/s 2) (6 v/s 4)

Table 3: Irregular sized AGNORs counts in breast lmpsy specimen cell

Group Sample size Small size  Med. Size  Large size TOTAL
Mean+S.D Mean+S.D Mean+*S.D Mean+ S.D
1. Control 10 0.01 000 0.02 0.01 0.01 0.00 0.04010.
2. Benigr 49 0.6z 1.0z 0.4t 0.7¢ 0.0¢ 0.0¢ 1.11 1.7¢
3. Breast cancer 52 289 214 167 1.07 0.22 0.2578 42.93
BENIGN
4. Fibro 31 035 0.70 0.22 041 0.01 0.02 0.60 1.02
5. Fibro with EP 18 1.09 132 0.86 110 0.05 0.15 2.01 243
CANCER
6. 1D 09 0.48 055 0.67 0.75 0.17 0.13 1.33 141
7. IFL 11 214 168 151 090 0.27 047 392 220
8. IFD 32 3.82 194 201 1.03 0.21 0.16 6.05 2.59
Stages of breast cancer
9. Stage | 07 0.33 053 044 067 0.11 0.08 0.88 1.27
10. Stage Il 11 1.29 122 1.13 0.78 0.30 045 273 1.73
11. Stage Il 13 312 118 182 0.69 0.18 0.17 513 1.44
12. Stage IV 21 443 195 228 105 0.23 0.16 6.95 247

Irregular small sized P< 0.05 (3v/s 1,2), (8 v/4,5,6), (7 v/s 1,4), (12 v/s 1,9,10), (11 v/s109,(10 v/s 1); Irregular medium sized P< 0.05
(3v/s 1,2), (8 v/s 1,4,5,6), (7 vis 1,4), (12 y&1D), (11 v/s 1,9 ) (10 v/s 1); Irregular largeed P<0.05 (3 v/s 1,2), (8 v/s 1,4,5), (TyA5),
(6v/s1,4),(1v/s10,11,12); Irregular ToR 0.05 (3 v/s 1,2),(8Vv/s1,4,5,6), (7v/idn,(5visl),(12v/s1,9,10), (11v/s1, 8 /s 1,

9)

Table 4: Total AQNORs counts (Regular+Irregular) inbreast biopsy specimen cell

Group Sample size  Mean+S.D 95% CONF. INT F-¥alu
1. Control 10 2.02 0.59 1.59-2.45
2. Benign 49 4.06 1.27 3.70-4.43 42.18
3. Breast cancer 52 6.06 1.99 5.51-6.62
BENIGN
4. Fibro 31 3.25 0.70 3.00-3.51
5. Fibro with EP 18 5.46 0.67 5.12-5.79
CANCER 76.61
6. 1D 09 3.31 0.19 3.16-3.45
7.1FL 11 5.21 0.89 4.61-5.81
8.IFD 32 713 1.61 6.55-7.71
Stages of breast cancer
9. Stage | 07 3.23 0.11 3.12-3.34
10. Stage Il 11 429 041 4.01- 4.56 123.50
11. Stage llI 13 6.09 0.64 5.70- 6.48
12. Stage IV 21 7.92 1.26 7.34-8.49

P<0.05 (3 v/s1,2) (2 v/s 1)(1 vIs 4,5,6,7,8 yl&7.8) (5 vIs 7,8) (6 vis 8) (12 v/s 1,9,1p(11 v/s 1,9,10 ) (10 v/s 1,9) (9 v/s 1)
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Figure 1: Silver stained AgNORs. In Tissues A- thenarkings a-Nucleus, b-AgNORs. In Blood lymphocyteB- the markings a- Nucleus,
b- Medium sized, c- Large sized
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Figure 2: Nuclear diameter of lymphocytes

In tumours, majority of the cells exhibited markdidpersion (63.46%), in contrast to cells from garand control
group (Figure 3) which mostly showed simple disjperspattern (43.5% and 79.7% respectively). Howgver
analysis of benign groups showed more epitheliogis having moderate dispersion (46.3%), while pdém
dispersion was found in most of the fibroadenoniks ¢¢9.5%). In cancer patients, most of the cigllall the three
subgroups i.e., In situ Ductal (ID), Infiltratingobular (IFL) and Infiltrating Ductal (IFD) showedarked dispersion
(i.e., 37.8%, 58.7% and 72.3% respectively). Oftladl types of dispersions, marked dispersion shoavettong
stage matched correlation. Number of cells showiagked dispersion increased 2.1 times from stagestage 1V
patients.

Present study attempted to explore the role of muméize and shape of NORs in determining theigrbatic
importance in differentiating benign from malignateast lesions. NORs were categorized into regatat
irregular types, each comprising of small, mediurd &rge dots. Overall, the NOR count increasedttmes from
control to benign group and 1.5 times from benigncancer patients. Within the benign category efiitkis
showed 1.7 times higher AQNOR count than fibroademavithout epitheliosis. Among the various histidad
types of breast malignancies IFD formed the larggstip, showing highest total AQNOR count (i.e;3/ckll),
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while ID and IFL were 3.31/cell and 5.21/cell resipeely. Further, a strong stage wise increasemnitishow a
similar trend for all the shapes (i.e., regular anegular) and size (i.e., small, medium and |ageNORs. A stage
match increase in the frequency of NOR dots weseded in some cases of irregular dots (i.e; samallmedium)
and in none of the regular NORs irrespective ofrteze. In benign lesions AGQNORs were of mediuaesand
regular shape while in breast cancer cells AgNORsewoften irregular, small sized. Results were l&bd in

Table: 2- 4. Thus, the present study supports engtrdiagnostic importance of the number, shape thed
distribution pattern of the AQNORs in differentiggi benign from malignant breast lesions [19]. Therall NOR

count (regular and irregular; small, medium andgd¢drshowed a distinct histological type and stagee increase
(Table: 4). Thus, from the present study it is ckat the total NOR counts may not distinguish diféerent types
of tumours. Thus, it is extremely important to sl NORs into various categories and study eaabumgr
separately. Nuclear diameter in all biopsy samplese revealed in the figure 4. In this study NORtst in both
tumour biopsy and blood samples were compareddardo assess their relative importance. A positimeelation
in lymphocytes would qualify it as a supplementpayameter in diagnosing particular type or stageimiour, and
could even be proposed as a routine “non- invaspaameter. The classification of NORs as smalldioma or

large is observer dependent and absence of stagdatelines, present findings cannot be comparéelsarsimilar
categorization is followed. The reason for tote¢gular dots showing type wise correlation irresipecof their size
is not clear. It is possible that this general éase observed in malignant tissue may be attrituteh the

proliferative activity of the cells [20], which ntigy contribute towards the irregularity of the ddts.our study, an
apparent increase in the mean AgNOR count in teadbrcancer could be due to a) Active cell prdiien that
leads to nucleolar dissociation leading to dispersif AQNOR dots throughout the nucleus, b) Defeatucleolar
association resulting in AGNOR dispersion c) Ineeedn cell ploidy, resulting in prominence of othiere

inconspicuous AgNORs [21]. It has been generaliyntbthat quantity of interphase silver stained N@&eins are
strictly related to the cell proliferation, and deaof tumour.

CONTR OL 1 oo IFL 7
100+ = BENIGN 1 IFD 8
B BREAST CANCER ALL STAGES 3 =9 STAGEI 9
om FIBRO 4 2 STAGEIL 10
@D STAGEII 11
80+ = FIBRO WIRTEP 5 3 STAGEIV 12
D6 P
’
X i
:
60 : 5
: "E
40+ : { i
] ] mHE
: | K n | NHHE
[l R il F alelile
i H K HH A HHHEL
£ \ HHANH HHEHL
207 : \ \ H HH HHEELTL
: { N HHHNE HHHNE
x . Nr § HEHHNE - BHEHHNY
[ % A § il HHHED
» ] ] HH I i NE HHANE
4l N/ P 8| hﬁl HHEHHH HEHHNE
o-LHL A ,_ HHHNHIG B HHERIL] 5 HEENCIN]
SAMPFPLE SITE SIMFLE DISFER SION MODERATE DISPER SION MARKED DISPER 510N

Figure 3 : Simple Dispersion (Percentage of cells)
P<0.05 (1v/s 2, 3), (2v/s 3), (1v/s 4,5,6,7,8) $48s 7,8 ), (1 v/s 9,10,11,12), (9 v/s 10,11,12] v/s 11,12) ; Moderate Dispersion (Percentage
of cells) P<0.05(2v/s 1, 3),(5Vvis 1, 8), (81, 12); Marked Dispersion (Percentage of cé¥s)0.05 (3v/s1,2)(2v/s1) (8 v/is 1,4,5&) (
v/s 1,4,5) (6 v/s 1) (12 v/s 1,9,10 )(11 v/s 199 v/s 1).

In the present study, shortest staining time wasl u®., 20 seconds, which was standardized inakwuf9]. The
chief consideration is that of background silveaigrdeposition. This has not been a problem in exgerience
except we have used less scrupulously clean plagtss apparatus and pure water. Optimal resali® fbeen
obtained with pure ethanol fixation which has bskawn to be the ideal method for the demonstraifohgNORSs
in tissue slices. In this study, clearly disceraidbts were counted as separate and individual ARNOots with
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vague outlines were avoided. Perceived dot cl@ijthowever dependent upon fixation (alcohol 75%his study,
which gives optimum clarity), length of incubatiam silver nitrate solution, and subjective impressiof dot
distinction, given that microscope examination &fprmed at 100X using oil immersion. Thus, alliindually
discernible AQNORs were enumerated while morphalalty inseparable or clustered dots were not takem
account. AQNOR counts were of course, not absalimee NORs themselves are small compared withebtos
thickness. Quantification of total AQNORs in sen8amay be prone to high degree of observer vania@iven the
relatively wide variability, each laboratory wouillely to establish its own cutoff level to determaithe optimum
diagnostic use of the AgGNOR technique. When théisig reaction is prolonged beyond the time forestve
visualization of NORs, all the nucleolar structud® progressively stained, until the whole nuclechppears
homogenously stained by silver. It is thereforedewt that different nucleolar structures have bsgined and
counted in various laboratories, and this has chaseagreement about AGQNOR numbers reported invihgial
studies on the same neoplastic lesions. Howevergjar advantage of using the technique developediiiab [9]
was a total removal of these limitations. On heptis soon as color of the slide turned golden yellbindicated
the endpoint of staining reaction. Thus, a posgibdf over staining the slides was drastically imiized. In the
present study, thickness equal to 3um has beenimsdidhe tumour biopsies to overcome some litiata In order
to improve the accuracy of recording NOR couns lest to use automatic image analyzer [22].
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Figure 4: Nuclear diameterP<0.05 in (Breast cancer all stages v/s Control arBeningn), (IFD v/s Control, Fibro, Fibro with EP, ID),
(IFL v/s Control, Fibro, Fibro with EP), (IDv/s Control, Fibro), (Stage I, I, IV v/s Control)

Nuclear size also plays a significant role in deédecof malignant cells in a variety of cancersedthorphism of
cancer cell nucleus has been recognized as an tampgrognostic indicator in prostate cancer p&di¢23]. In the
present study, it was not possible to measure auateindness and nuclear volume. However, nucieanaeter was
recorded both in lymphocytes and tumour cells. Lipogytes showed non uniform variation in the diamete
Although an apparent stage wise (from stage | #&mestlV) increase was found tumour cells, it was édway
statistically not significant. Thus, nuclear diapretvas found to be unimportant in diagnostic ev@uaof the
tumour cells or blood lymphocytes.

The biological significance of nucleoli and mitosdver staining has been the subject of controvéos several
years. Equal amounts of argyrophilic proteins eiremucleoli with very low transcription rates haatso been
observed [24]. The significance of low AgNOR couistalso uncertain. Based on observed positiveetations of
AgNOR counts with other markers of proliferatiomick as Ki67 scores [25] and S-phase fractions [},
AgNOR count may reflect lower proliferative actiuifThis idea is supported by studies of cells itura showing
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that higher AQNOR counts apparently shorter dogptimes and greater proliferation rates than theske lesser

amounts. From diagnostic point of view, AgNORs aloprobably not useful in differentiating benign rfro
malignant lesions, mainly because of the substafatise negative rate and an overlap in counts éetwthe clear
cut benign and malignant cases studied here. Adtin@n overall increase in AQNOR count was obseivédmour

and blood cells, it was necessary to analyze tleeabage in contributing towards this increasewdwer, in the

present study a distinct pattern between the agepgand the distribution of AQNORs/cell could netdbserved as
the data showed a non uniform variation.

CONCLUSION

It might be speculated that in the coming years,thmbers, the shape and the distribution of AgN@Rzin the
nucleus would become convenient in assessing agigeeess in small incision biopsy specimens, neasibération
cytology or imprint cytology. Given the close rédaiship of AQNOR quantity to proliferative statéettechnique
may tell us more about the behaviour of malignamidurs than about benignity versus malignancy. &iivie
pattern assessment and AgNOR counting showed caipaaccuracy in distinguishing normal from maligha
lesions and are therefore helpful when considesgdther. However, the question still remains: hbent should
we count AgQNORs?, there are two approaches taytiastion. Firstly, all silver stained structuresiiddbe counted,
but when lying in groups each cluster be treatednasstructure. Secondly, where AQNORSs can be segarately
within a nucleolus, each AQNOR could be countec amit, together with the smaller AQNORs seen detshe
nucleolus. Both these techniques have a rationsisldaut are by no means mutually exclusive. Indéethe
AgNOR count represents nucleolar disaggregationctwim turn reflects cellular activity, it is imp@nt to resolve
AgNORs within the nucleoli. Proper attention shotle paid to the staining timings and techniquesliring
shorter exposures should be preferably employechdiignant tissues, the AQNORs become dispersedighrthe
nucleus to a varying extent, enabling histologistsount them more readily. The counting of AgNQRtherefore,
partly dependent upon the degree of dispersionesegtegation of the relatively large number of AdgtéOn the
nucleus. Thus, the AGNOR count in non malignant exaignant lesions denotes not only the absolutebar of
AgNORs but rather a numerical index of dispersidhis limitation does not, however, necessarily tilthe
usefulness of AQNOR counts as discriminants of gmalhcy or transcriptional activity. In additionetlelectron
microscopic observations can also help in diagogssithology as fibrillar centers have been showteomore
numerous and smaller in cancers than their berngmterparts. However, our technique is less curobeesthan
that of ultrastructural morphometry, since AQNORs de studied in higher numbers and more rapidiy thy
means of electron microscopy. Furthermore, in ttesgnt study, AQNORs have been observed in theerahgl-
>3 microns in diameter, a more realistic measuréheir size is made in 3 um paraffin sections thmanltrathin
sections. The use of computerized image analysigeher, may be helpful in elimination of subjectivariation in
AgNOR counting. As with all the diagnostic modétse value of present findings should be tested pnoapective
study.
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