THE PROGNOSTIC SIGNIFICANCE OF
BCLZ ONCOGENE EXPRESSION IN
MALIGNANT OVARIAN TUMORS

THESIS
Submitted in the FPartial
Fulfillinent for the Master Degree

\\ In Obstetric & Gynaecology
5 -
N Amal Fouad Abd El-Reheem

M.B., B.Ch.

Faculty of Medicine - Cairc University (1991) \
Resident Registrar in Obstetrics & Gynaecology .
at El-Monera General Hospital “P
Ministry of Health

e
SUPERVISEDBY o 7/ )
DProf. Cr. Ahmed Galal El-Laithy 6 S m

Frofessor of Obstetrics & Gynecology
Faculty of Medicine ~ Ain Shams University

Dr. Amroe Salah Ci-Din £I-Heoseny

Lecturer of Obstetrics & Gynecology
Faculty of Medicine - Ain Shams Universily

Dr. Magda Hassan Nasyr F-Din | ‘,/ ,l/

Assislant Professor of Fathology U”N

Faculty of Medicine - Ain Shams University @4/}? /
!
- i/

Faculty of Mediciue
Ain Shaws Muiversily
19a7



Acknmulengentent

&Y i mp pleasure Hiat & acknowledge whe desarve crodi
Jor the evolution of  the present work @ am particidarly
qratefid 1o my Brof S Almed Galal Xt

Latthy, i has constaly supervised avd supported me,
as well @ for the paioral cave hie offered e

& wih fo acknowledgs with gratitude, the help and
support provided 1o me by 3. Amroe Qbalah St
i E-IHCoussieny and wids 1o thank him for his
time and gffort without witich G wouddrt have been able
to present Wis work:

QY wish o axpress niy particdar and profound qratituds b
3. Cllagda FCassan HNaser XL Deen, for lir
greal  assiiancg, help  quidance and - failfid advice
tHitoiaghout  the work. ST i hopor for me to be among ler
students, a5 & have leaned much from her valuable
knowledge and discussion

& wish alse to axpress a particular & profound qratitude
o 3 ChMohamed Ahmed Ebratim Laban, who
gave me U idea of that work & wito started that work
fie quave e valuable advices, without fum, & wouldiet be
able is presont tiat work:

&<t bl by wo means laast O thank my parents jor

Hhetr avsiatiice, continows enoouragamern, and love



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Aedication
Uon My
Hamily



CONIENITS

PAGE

TVutraduction and v of Yhe Work..........oo.occovevevevoreveereee 1
Revicts of LELAAIUNE .............cco.ccooervceerreeresscesseoessrersreosriiee s 6
Structuve of the Celli ..., 6
APOPEOFS v e 25

OVAV LA COVCEF ..o 41
Paticnts and THEhOAD ... .......o..oooo..oooocooeooeoeeeeeoeeeeeeeevereeeeeerr 66
FREQOULLL..c.ooooooeoeoeseveveveeoeeoeee oo eee e e 74
DIELEUAERL..................eoovvoevevere oo 121
Setummary and (Foneludon......................cccccccverervrvamniivassioriionioronn 130
RRCJEUCUCER ...t e 133



Figure (1):
Figure {2):
Figure (3):
Figure (4):
Figure (5}:

Figure (6):

Figure (7):

Figure (8):

Figure (9):

Figure (10):

Figure (11):

Figure (12):

Figure (13):

Figure (14):

Figure (15):

LIST OF FIGURES

PAGE
Structure of the cell.....o i e e 7
Modes of delivery of growth factors ... 10
General components of signal transduction.............ocoo. 12
The cell €¥Cle et e e 14

Mechanisms of action of oncogenes and
suppressor genes in normal and cancer cells .................. 20

Mechanisms by which an oncogene may
promotes cell growth .. e 21

Incorporation of a viral oncogene into eukaryotic

DINA BEMOMIA cootee e eescs st e nas e st 23
Cancer pathogenesis ..., 24
MNormal tissue homeostasis... ..., 36
Reagents supplied ... v e 70

Hisopathological types of malignant ovarian

BCL- expression in normal ovaries, benign and
MAlignAnt tUMOUTS ..o neressn s et 87

BCL-; expression in different pathological grades
of Malignant tMOUIS. oot neeare e 91

BCL-2 expression and age in normal controls and
malignant patients. ... 93

BCL-; expression in patients with and without
Iymph nodes. ..o 96



Figure {(16):
Figure {17):

Figure (18):

Figure {(19):

Figure (20):

Figure (21}:

Figure (22}

Figure (23):

Figure (24):

Figure {25):

Figure (28):

Figure (27}):

Figure (28):

BCL-: expression in different clinical stages of

PAGE

malignant tUmMOUrs. ... e 99
Survival in malignant patients according to BCL-2

b 3 Lo o P PO OGO PR VSR R 11,
Positive comtrol slide ... 110
Immunostaining for BCL-z oncoprotein in

Psammomatous CArCINOMA s e ees s ceenen e 111
Immunostaining for BCL-2 oncoprotein in

squamous cell carcinoma on top of mature

(L3 g=1L0) 11 1 DR PR 112
Higher magnification for immunostaining of

BCL-z oncoprotein in squamous cell carcinema on

top of mature teratoma oo 113
Immumeostaining for BCL-: oncoprotein in clear

cell CarcinOIIa .. rers et eeebaeen e 118
Immunostaining for BCL-2 encoprotein in well
differentiated endometroid carcinoma...........ooocevieeee . 115
Immunostaining for BCL-2 oncoprotein in well
differentiated papillary serous carcinoma .........cocovievee.. 116
Immunostaining for BCL-z oncoprotein in

granulosa cell tumour ... 117
Inununostaining for BCL-z oncoprelein in

malignant mixed mullerian ..o v 118
Immunostaining for BCL-: oncoprotein in another

case of Malignant Mixed MMullerian ............. ... 119
Immunostaining for BCL-» oncoprotein in case of
Krukenberg Lmour . it 120



Takle {1):
Table (2):
Tabte (3):
Table (4):
Table (5}

Table (6):

Table (¥):

Table (8):

Takle (99

Table (10):

Table (11):

Table {12):

Table (13):

LIST OF TABLES

ONCoZene CAEZOMIES . .o.oiinris e sr s s s sraase e e
Carcinoma of the ovary. Staging according to FIGO stage
Pathology of benigi ovaArian FMOUES. . e eecene e s e

Pathology of malignant ovarian neoplasms.....vcerveecenne.

Distribution, histopathological type & grade among the

malighant ovarian NeoPlaASITS ... rne e eessormesses

Range & mean of age among the benign and malignant
ovarian neoplasm patients ...

Reproductive state among both benign & malignant

ovarian neoplasm PEESIES .o et e e e

Tumor stages amang patients with malignant ovarian

neoplasi al Staging [APOratOnIY. . e reeceeresniser s senes

The state of lymph nodes during laporatomy operations

among the malignant ovarian neoplasm patients. ...

The results of cytoreduction operations among the
malignant ovarian neoplasm patients ... ecenne

The incidence and numbers of bel-z cncoprotein

positively among berugn & ralignant ovarian neoplasms

The distribution of bel-Z oncoprotein according to the
histopathological subtype among patients with

malighant Ovarian NEOPLASINS. . s e e ersssss st seeseseeras

The distribution of bel-2 orcoprotein according to the
tumour grade among patients with malignant ovarian
NEOPIASMS ..

FAGE
........ 39

39

rererne 20



Table (14);

Table (15):

Table (16}:

Table (17}:

Table {13}:

Tahkle (19}:

Table (20}:

Table (21}):

Table (22}:

Table {23):

Table {24):

Takble (25):

The relation between bel-2Z oncoprolein expression and
patients’ age as well as their parity .o e, 2z

The resulls of chi-square test in investigating the relation
between reproductive slale and the dislribution of bel-2
oncoprotein among different malignant ovarian

FEOPLASITIS 1 cvirsiasinc e s st s as s e s ek st sbas et sanesan b rasaes 94

The relation between the local lymph node metastases
and bel-2 expression among patients with malignant
OVAFLAT NBOPLABITIS .ovecrvvscemsrernsenerrerrerisnsssmssessrmsesesses s esenassessesssssesss 95

Bel-2 oncoprotein expression in relation to the results of
CYHOTEdUCHION OPETANDIIS . comnvterersreccnseeesme e srne b srencesesmesnssensscsenans a7

The distribulion of bel-2 in relation fo tumour stage

ameng patients with malignant ovarian neoplasms. ... 28

The clinical features & Bel-2 oncoprotein expression

among patients with poor prognostic ouicome .. 101

The pathological features and Bel-2 expression among
paticnts with poot Progiostic OUICOMIE .. eereeeree e 102

Alive patients with favourable prognosis and those who

died from thetr disease in bel-2Z oncoprotein expression........... 103

Bol-2 expression and prognosis in patients with
malignant ovarian Neoplasing.......mrisscs s risseesenes L0

Living patients with favourable prognosis & living
patients with poor prognosis in bel-2 oncoprotein
EHPITESSHHL 11 ovrcanssnnssr ressasnsarss senssesscarsanseaesas e s b et s e s R g e b v bt s 107

Bel-2 expression and prognosis with stage HT &IV
maligrant OVAriaN NEOPLASIG...ic o remecssscssserererererssssesssecns 108

Bel-2 expression and survival in patients with malignant
ovarian tumonurs and residuals less than Zems .. svcveenns 109



Dutroduction and
Aim of the Werk



Introducticn

varian malignancy accounts for almost 25% of gynaecological cancer,
@ making it the fifth comunon malignancy in females. The disease has a
very high mortality rate and account for 50% of all deaths from cancer of
female genital tract. No satisfactory investigations for screening, early
thagnosis has yet been established and the disease has ofien spread widely
whent first found. Owarian cancer, without doubt, presents the greatest

challenge to the gynaecological oncolegist (K.R. Peel, 1995,

Treatment of ovarian cancer is apgressive primary debulking surgery
followed by chemotherapy in most cases especially advanced disease.
Although different clinical trials have been camried out, only a marginal
increase in survival has becn obtamed. Our lack of basic knowledge of the
lumour biology underlying this disease presents a major obstacle to improve
treatment, as well as to establish treatment modalilies based on aetiological and

pathogenetic evidence (Henriksen et al., 1993).

Development as well as maintenance of many adult tissues is achieved
by several dynamically regulated processes that include cell preliferation,

differentiation, and progranuned cell death {apoptosis}.
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Although a  great deal has been leamed in recent years about the
regulation  of cell proliferation, relattvely litlle 1s knovwn about the regulation of
cell death (Eilis et al., 1991; Raff, 1992), Recuetly attention has begun to
focus ou the mechanisms that regulate programed cell death {apoptosis)
{(Williams, 19%1). Apoplosis Js an active process by which inany cells die
during their developrent and sell-maintenauce in complex evkaryocyles (Kerr
et al, 1972). Cell death by apoptosis oceurs when a cell activates an miternally

encoded suicide program as a resnlt of either extrinsic or interinsic signais.

Apoptotic cell death is characlerized by plasma membrane bleblnag, cell
volune loss, nuclear condensation, and endonucleclytic degradation of DNA at

nucleosomal intervals (Wyllie 2t al., [980)

Although apoptosis plays an imporlanl role in normal physiclogical
silvations, where it help to cnsure the rate of new cell preduction in
) . ) . o bis L
prohiferative Ussues is oflfest by conunensurate_rate of cell death, i is also
mnportant climcally because many chemotherapeutic drugs appear lo ultimately

kill cancer cells by activaling undeliend biochemical palliways leading (o

programmned cell death.

Some of genes involved in the regulation of the physiological cell death
lave been identilied, amonyg ese bel-2? gene has cierged as a key regulbalor ol

the cell death process. Bel-2 appears to cc:airol a down-stream event in a final
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common pathway leading to apoptotic ceil death, and can protect cells from
death induced by myriad of insults including radiation, chemﬁtherapeutic
drugs, eytotoxic lymphokines, some viruses, excitatoxic neutrofransimitters and
growth factor depreviation. In wivo, Bel-2 expressed in a variety of cell types
particularly long lived cells such as memory lymphocytes and some types of
neurons, as well as regenerating stem cells that line the basement membrane

and prostate.

The Bel-2 (B-cell lymphomadleukaemia 2) gene was first discovered
because of its involvement in the ({14,18) chromosomal translocations found in
the majority of non-Hodgkin's lymphomas. As consequence of this
translocaiion, Bel-2 pene from 18q21 moves into juxtaposition with powerful
enhancer elements located within imimunoglobulin heavy chain locus at 14032,
thus  deregulating the expression of Bel-2 gene in these tumors of B-lympocyle
origin. The end result is the continous production at high level of the nonmal
Ww 26,000 of Bel-2 protein which is the principle product of Bel-2 geoe (John
C. Reed et al., 1991),

The lnuman Bel-2 protein is an intracellular integral membrane protein.
The topic of intracellular membranes in which Bcl-2 residues. However is
controversial, Recently Jacobsoen et al. (1993} obtained evidence from 2-color
immﬁnofbcal microscopy suggesting that Bel-2 can enter membranes of

endoplasimic  reficulum, nuelear envelop and mitochondria.  Where
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overexpressed in fibroblast like cells. In separate study involving primarily
immunoeleciromicroscopic methods, Monghan et al.,, Reported that Bel-2

residues it nuclear envelop and outer mitochondrial membranes.

PROGNOSTIC FACTORS IN OVARIAN CARCINOMA

Histopathological type as serous twnours are said to be more apgressive
than endometroid and mucinous fype, waor grade, tumor stage presence of
ascites, residval tumor after surgery, new progunoslic inarkers include DNA
ploidy, S-phase Fraction, Estrogen and Progesterone receptor status, cerb B2
oncogen expression, Epidermal growth factor veceptor expression and Bel-2
oncogen expression appear to be an important progroslic factor in ovarian

carcinpma.
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AIM OF THE WORK

1. To study Bel-2 expression i
a)  Nommal ovarian tissves,
by  Denign ovarian neoplasing.
¢} Malignant ovarian neoplasims.

2. Ewvaluate the Correlalion between Bel-2 expression in ovarian twnors

and swrvival,



