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DNA Ploidy Analysis on Lymphoma Using Archival
Paraffin Tissue Section
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ANSTRAK

Fralam bajian relrospeklil fmfomea i, kandungan oo dar insdekx
profiferasi docipade 37 kes limfoma vang disahiion secara Mistepotolopy
vang fendirl daripada 29 lelaki dar 8 peremgpucn divkur menprrynakan
Sowsiromercsr Il ditakekan dengan mengpunckan “embedded pavafiin
fianme” idaripailes Kew oy diambil dart Bofagian Patelogd Hospital Kl
Lympur ditlomr famcka mosa TO90- [995, £ annate dwceeker, 24 kes didiapnor
setagal imfore cekar Hodghin (N0 morokalp $3 kex lags sebagai
penvakil Hodgkin {rin). Newbax lirfte yory menpnjukkan permbaton ekl
wertc pembrcenpon fonsit bepe inflames) kromk digunakan selagai bawalyn,
Dumpada semua kes yang dikapt bagt smi (Sel B — TONT, 86 T = &3%
dan kes yong ridak dapal dikenclpove=23009% ), 12 5% adalah dipletd
{frtaduks i34, 00 = L) = LM, o6 7% aedaleh perdiplond {in = 2 0P - 1RST)
dhaare 20N ndelph hipodiploid (DF < 100 Maforin bex bapi hipecliplon
welelab yel I penis vpL Dalom po (keberielon bemampur = 1. nodul
stleresis = b, legasic predonmiran — 1 den tidek diklasifikasikan = &),
JOHY% adalab diploid, $6.0% adaleh hiperdiplald dan 24.0% mdalish
flpodiploid. Penemupan sigrifikan dalam kaftan ind adatoh mejoritd NHE
don HR mennnfukkan indeks profiferasi yany e,

Aare buned: Anclivie PNA, fowstiomerrd, lmporg Hodgkin, indebs DN,
rreleks profiferasi.

ABE ALY

i this Febroapseciive xiady of lpmphomas, DyA Cottlenl wrwl jreriifersivve tRdex
#of 37 Reistrapathenstopically confirmed cases of {etripftermes crsmyiviing of 29 male
g # fermalye were measured w5ng a floveviomeder This was carried our
MERY poarclin embedded fssues ol caxes diggnosed in the Dopariskont i
Fathology, Fospiital Kuale Lumpas woee o pariod of 1990 1o {995, Amtaregy
trem, 24 were diaonosed e be Hon-Heodpkin® lymphomar fveL) while 13
werw dipgmosed ar Modgkiny divease (0] Lymph roder shovlig reoeiive
rhatgey e tmyily removed for clironic irfleermmuention were Eed a2 coniiod



E3F eall the: codes srwdied for NEE R eall < T8, Toell e 8 3% ol etricfeas sifred
corger = MRS A3 were near diplocd (DA inadey, B0 = L0 - 1T, 065
were hyperdiploid (g o= f I - T RS ) and ZtL8% werw J‘:}Lﬂﬂﬂ'fﬂ!ﬂrd (0= Lk
sajoriry of the hyperdipdoid cavws were B cell ovpe of 8HL MR HD i rdzed
pellwiarify = J. modwlor seferoving = 5, Dyenpalieyee predominent = and
rereeleonifiod = Op S wery near diplond, 46.0% were Trvperdipluid and
33 1% wwew hyndiplobd, The ngnificant fding of thiv study way thal the
aferiry of Fre NHE aved 00 showed a Righ prodiferamve indee

Koy wordv: DA anilyats, Fowcviamerry, Hedghin's (ymphoma, DVA
mmdes, prolifersiive fedid,

1M TR ODUCTION

L}'mphums dre broad, helcmgensous group of malignandeics of the I-:r':|'|'-l-P]:|
ayatem. (o the basis of hislological appearance, lymphomas are
alassilficd into Hodgkin's and non-Hedgkin®s lymphomas (NHL],
Hodgkin's diseases (HR), which was first discoversd by Themas Hedgkin
in 1832, 15 characteriscd by the presence of larges, binucloated cells
callud Hodgkin and Reed -Sternberg cclls surounded by 4 varicly of
innocenl byplymloe eells sach as lymphocyies macrophages, newirophils
amd Plﬂ.ﬁm cells (TalTe w1 al. 2027, MHL are g helerogensous group ot
i g ane |:||rmPh.|:.|'d aeaplaven o cithar o B-cell or T-cell neoplasm.
Matyre B-cell neoplasm comprises vver B5% of all worldwide.

In Malayxia, lymploma ranked sevenlh amonpsa mele cancers and
cleventh amongst female sxponx. 1ymphomas conslilwlad 3.7% of all
vangars, There = o male preponderancy of 22, Age standardized invidencee
rate is hirhest in e Malay miales and Chinese Teimales. Baug of HDr 1o M1
ig 1:% (MNational Cancer Repisey, 2004) 1o the UK the incidence of HD 15
sbwies 21N 4000 with an overal] male preponderonce of 302 meals w female
milio (Child o ol 1994, The incidenc insreuscs with age contineing i
the &" decade ot (e 1= alao o distinct pb:‘lk in the 15-34 veoar age group,
‘I'he incldence of NHL is approsimeatcty TR 100 000 franales per year and
144100 {NF males per year. The lwa maeal common typos, lage B cell
lymphoma and [ollicele lymphoma compose 505 ot oll JHC (Chilid =t al.
Ll ),

Floeec yronaetry i5 an emreing echnigue that invalves the separasion,
elussitication end quantitation of sell 1ypes by cell surface antigen
(prhecred e, TasA witenl (ploidy] and cell F'lFlir&mliW activily {5-phase
fraction) ar W S-phase. The basic techoigue inyalves analysing a
mononuslear sirearn of cills throegh o laser beam arml complex carmputenized
swetemn that will then sort (he wells inn normal and sbrnormal poplation of
vells, The data s often ealleeiod o o bar higteprsm, which 1= ‘ii"E’II"T'Ed
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vialally as a densiomerer wracing of the ar praph: the concenirmtion of
eauh cella in each bar appears A a dcperals peak for each ccll ategory.
Wyinnyr Menarezsacemml dlyes, whiek sbain npeleds aeidy, ﬂ.:.w:':,rr_fm“::n- has besin
wasd b measures DMNA or ploidy conent of soltd taimours. DA diprliridl
(uars gre those in which o single peak contmining an anrl of DN &livalar
e el comilral wells, PMA ameuplodd] Dorwones have gddibional P aane
pxa histugram, presumably representing cells contmining moie or Jegs
nuc l2ic acid than 46 chromosomes. 136 indeX (11) i3 2 gounlilstive method
of vxpwesalon thar ia the cacic of €T YA comlenl of normal diploid
refererue vellys, The greater the devialion of DL from §, the greater ihe
ansuplold 15 the tumour. This serves as o prognostle indicator of walid
Loonnara based o the tact thar malignant cell8 somaetinmes <ow sboormalities
in eHAl normlser of chramosormes and (b fregueency of these abnormalities
generally incTeases with progression to hegher grade tumours {Mamines @
al. TR A number ot sStandies have demomaiiaie:d] diveet relatimshipe belwesn
histelopies]l prade, paticonl s sorvival sl percentagze of cells in DA (HBaul
1993),

Uine of the 1echniques used 1o smdy cell Kineties ia e mcsaremmenl
el the percentape of 5- phuse cella by A Toweviomeiry, % S-phase or the
S-phease Tesction (5PFF i the perceniagee of cells prepaning for mitosis by
their active doubling of I?A. Since mmour cells tend to replican: o
readily then aormal cells. Increassd 5e0 activity corielales with poor
dilTerentiatven of Tuwmeurs, mersasing banoor sise dand degres of
appreysivencss i lomeur sproad, which anc all bad prognostic signiticance.
Cellubar LA content 1n buman lymphoma cells has heen onalysed salengively
wsing Flowoymometry performed both from tresh and torivalin (g, paraffin
ambedded Tiazmes (Hodley TRED)

Thix ix a preliminary stody to delermine the oxa ploidy smms of
Iymphomas in Malaysian population using nrchival paratfio civhodded
ligguesy,

MATTRIAL AND METIIODS

"EHPARATION O ANOC KT S PR TRENS TR ST GLE CELL SUS0E M

FaiwlMin embedded tissues from 57 hesooparthaloeicaally comlirmed cases of
Ivemphomas sent to Histopathcdogy [oil, Pathudogpry Thepariment, I—I|35P|t|;|j
Kimla Lumpur were selectad for this aindy,

The tissnes were depacalMinicasd sl Jizsociated into a cell suseasion
ﬂ-ﬂi'-f.'ll'd.ln,ﬁ:_ Lit The muxlilice] Hedley's melthod {Il=dley 2r al. 1943} The:
muclens was stained uaing Cvele Test Flus Eit, A total of 10, K cells wer
Shchied with the fToweytinneler aml & NMNA higtogpram was genarated.
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DA T AT STTITI

Measurcmeni= were performed on o Fac Scan Noweytomerer (Boalon-
Iickinson. Sars Ieac, 154 tor ot lenat 140600 evenrs'sample. wilng the CeLLFIT
aoftwars progerarn  fRoclon Frekinson] gl e dats were rewsmided as LMA
histogerarn. This histogram demonstrates prosyolhetie phase (G eymthotic
phaxe (53 and post synthetic phase (G2 +3) The [llirwing paramelers o
taken nokes ploidy, proditeratiye index (percentags of cells in cach phoses) and
i indes. Cell susponzinen Crean ngmial and 1amour l'h'.l[lllll.zl‘j':ll'l weires ey aed
aepurately. "Uhe Cen (chicken erythoocyle nuched prosvides] in Lsa Qo pariiclas
kil (nre (A Muion. 95-AME23) served os o calibrator for the FAc 5o machine
whereas the TTH swervee] as s diploid standard. Mormal cally wen: analysed
SETVING 4% O dipleid starsdard. Amcuplidd y was capwesssd as DA indes (nrk:

= rwalial channel of 500G péak of slualia] popualarioe

midal chianmel :;l' {ilifial ek of normal cells TN

Whers: ralive = 1 indicatcs dipload or L
ruftor = 2 indhesles lelraploid o

RESVIL.TS AMD LISCTISSICM

The resull of DrA ploily wnalysls for both the non-lTodgkin’s Tymphaoma
{mianh and the Hodgkin's disease: (U i 2lnowin in ‘Table 1. Of all the sses
wbincliiscl tooe snic. (B cell = PO, T cell = B 3% gl unclassitied cayesy =
Oy, 128 %% owore near diploid (D) - L - 1. 10k .7 % were
h}'PEIdi‘PII’.‘lId (01 — 1.10 - 1,85} sl 20LH% were h}'Pini‘D]L‘lii.:l (ran -z 1.00%
Majowity of the hyperdiploid coscs wore B ool type of neL, In D {mixed
cellularily = 1, nodolar sclerosing = 3, lymphioacyle prodominant = 1. and

TanLy 1. moa ploddy analyveizom 37 histopalbologleally confirmeed eaumss el
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weclazsitied cascs = O3 LN were neer diploid, 406, 1% were hypeeriliplodd
and 23 P wene hypraliplonl,. Examples ol n8A hisiopram generated from
the wanous subtype of Iymphamas ace shewn in Figere 12 3 and 4 Tt i
¢hus notad from the study that mosi of the lymphoma cases studicl showed
ancuplieidy, Tha: eeeerall peresnape of hvperdiplold Do che oy was oosch lower
than the MHT Thiy wews posdibly cae s e Dy s anenpload cell pepaladon in
iz heing diluted by the presence of a large reaclive non-neoplastic diploin
eoll pmpalation (John et al. 1957

T mmcan peendiferanive indes and the mean eoefficient of vaiiaiion e
shown in Table 2. In this study, a high proliferaiive indexs, S-phase fTaction
(5117 values of more than 1 2% wers seen in both NHL and HD. L1igh &rr volues
hive Been shasen To Tes o waelol pacdoieTér as o wrogncais Yol o oo of
the cases studied Maonl 19593, Tre (e small member of cages, thene was no
slatistically significant correlation between the ploidy starms and
pralifceadive imdes of 11 and s,

A Tew of the cagaes bagd @an oosalisfeicery hiziopram predmbty due 1o ooer
carly mmexpenence in the study and gabundant cell Irmgments as o oesull of
e dizagaregarion procedurs (Birgar =t al. |Y84), bMa anolyss using archival
paraflin Dsanes sealion was poasible, Howeves, deapae the sxaclla
atiributes of the Moweytemelry eehnalopy inlerprelive soroee in DRA
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mGURE L. oA Tiategguann of Move- Hodgkins lymuphomma (H-catl 1y

TARLE 2, Tl i coeflicient of varianon and Frolitbaracve mmdes in cwean of

(0" S TRTETH]
Lymphama Wefimanm AT OV Mean 5 phase walne
B Hodzkiag (11 -H 41} {11.3.G2.1%
bl oY 467
1wl ame iq.2=100.06 1. A-00 0}

LA 184

analysls may ccowr if Instmument performance aml subple qualicy aog wol
vipidly cnnnmlled. Pooe rcsolution of the flowcylomesior iy obscure the
geparation between diplodd ardd alighely anesuploid cells, Abundant cell
fragments (debris), which may presen) in (he preparations as s resolt of cell
death or the disaggregation procedure, may srtificially increass (he size of
the S-fractinn (Roul 19933, A large remospeelive siady will be peoessary 1o
devermine the clinieal Tmpact of this technigus: in Ui analysis of 1yengdomas.
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