














and Grinsky et al. (1994) it is not possible to mecasure multiple immunocytochemical
parameters and obtain predictive results.

The paramcters measured. as described in Chapter 6. were % growth mhibition alter
irradiation with a single dose of 2 Gy (%0GI(2Gy)). % Ki67 positive cells and the level
of expression of EGlr. As none of the patients received radiotherapy alone. it was not
possible to correlate %GI(2Gy) with patient response to treatment. or patient outcome.
It was possible to correlate the %0Ki67 positive cells and expression of LGFr. measured
in cultures that received no treatment. with the iz viiro response o treatment. A
significant difference was found between the %Ki67 positive cells. expression of EGEr
and the “%Gl(2Gy) measured in adenocarcinoma biopsies. High expression of both
these paramelers correlated with radio-resistance. A study by Hickey ¢t al. (1994) on
the ability of PCNA (another measurement of population of proliferating cells) and
EGFr to predict the outcome of oesophageal cancer patients to treatment. found that
tumours positive for both markers showed littie response to chemo-radiotherapy and
had a universally poor outcome.

Taken together these results suggest a role for Ki67 and EGFr as indicators of the

aggressiveness of a tumour.

Indicators of Response- Head and Neck Squamous Cell Carcinoma

As stated above it was possible to measure a range of parameters as possible indicators
of response to treatment, from the same tumour. using this assay. In the case of head
and neck cancer the parameters measured where: % growth inhibition (%Gl) after
treatment with radiotherapy. chemotherapy or a combination of both: % Ki67 positive
cells: level of expression of EGFr; expression of c-Myc: expression of Bcl-2: co-

expression of c-Mye and Bcl-2; expression of p53.



It was not possible to make a conclusion on the ability of the in virro %Gl after
treatment o predict the patient outcome to that treatment. The main reasons for this

were. the number of patients within one treatment group were oo small (e.g. 7 patients

treated with surgery followed by radiotherapyv. 4 patients treated with surgery followed
by chemo-radiotherapy).. and the follow up time was too short. However within these
eroups the results look pronusmg. There appears to be a trend between patient status
and response to i vitro irradiation. %GIC2GY). for example; 6 patients were treated
with surgery and post-operative radiotherapy. 3 are alive and well (A&W). and one is
alive with disease (AWD). Of the 5 patients A&W. three had a %GH2Gy) of »57%
(sensitive) and 2 had a %GIR2Gy) of < 3%(resistant). The %GI2Gy) measured in vitro
appears to have been predictive of the outcome of 4 patients: the 3 A&W and | AWD.
A larger patient group and longer follow up time will allow [or conclusive results.

Of the other parameters measured. %Ki67 measured in cultures irradiated with a dose
of 2 Gy. significantly differentiated the in vitro radiosensitive and radio-resistant
tumours.  The level of expression of EGEFr. measured in cultures that received no
treatment and that were irradiated with a dose ot 2 Gy. was significantly different in the
radiosensitive and radio-resistant tumours (section 8.3). The independent expression of
c-Mve and Bcel-2 did not differentiated the radio- resistant and sensitive groups.
However. the in vitro radiosensitivity of a tumouwr appeared to be significantly

influenced by the positive expression of ¢c-Myc. where Bel-2 was negative. Table 8.16.

p53 as an Indicator of Radiosensitivity
The role of p33 in influencing radio-resistance is a controversial one. as reflected in the

contradictory reports in the literature. Earlier results in this study suggested a possible
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trend between expression of non-functional pa3 protein and radio-resistance. however
this trend was lost on increasing the patient number (Scction 9.3). These findings are in
accord with those of the literature. however most studies in the literature. particularly in
the case ol head and neck cancer. have examined the p33 gene mutation status and not
the level of expression of the non-functional protein.

The expression of non-functional p33 protein measurcd immunocytochemically in three
cell lines. originating from human colorectal and bladder tumours. signilicantly
differentiated the radio- resistant cell line from the radiosensitive {(Scction 9.3} A
number of  studies on the role of p33 in influencing radiosensitivity. measured p33
protein levels in cell lines derived from a variety of tumours (other than head and neck)
and found that non-functional p33 protein expression appeared to correlate with radio-
resistance.

These results suggest a role for expression ot non-functional p53 n influencing radio-
resistance. this role appears to be more complex in  head and neck squamous ccll

carcinoma.
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APPENDIX 1

The data presented in this appendix refers to Chapter 3. and is summarised in Section

Lo

2.0,

Table 5.1. Growth area and cell number achieved from explanis of an oesophageal biopsy cultured in
Nunclon 25 ¢cm” flasks. An initial volume of 1 m] of growth media was added to each flask. with an
additional I ml of media added at day 2. A total of 14 days in culture was allowed.

Area of Qutgrowth Cell No/mm”® Mean Cell No./mm*  Total Cell No. (x107)
51t 754 484 382 541+ 110 276.3 + 562
639 372 390 448 470 = 64 309.7 =422
693 602 310 456 323 +43 3622298
536 810 354 432 532 = 141 205.8 = 78.4
672 336 524 426 495 = 35 3329 =235
Mean 018+ 30 3154 £ 15

Table 3.2. Growth arca and cell number achieved from explants of an ocesophageal biopsy plated in
Nunclon 25 cm™ flasks. An initial volume of 0.8 ml of growth media was added to each flask. with an
additional voluime of 1.2 ml added at day 2. A total of 14 davs in culture were allowed.

Area of Outgrowth Cell No./ mm® Mean Cell No./ mm* Total Cell No. (% 103)

3¢l 3 526 396 492 5338 =31 184.5 + 10.6
152 318 238 542 366 =91 336+ 13.8
162 422 368 260 350+ 438 567+ 7.8
2 16 174 0579 02017
Mean 258+ 108 116.4 £ 51.9
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Table 3.3, Growth area and cell number achieved from explants of an oesophageal biopsy cultured in a
Falcon 6-well plate. An initial volume of 0.4 ml was added to each well. with an additional volume ot 0.4
ml added at day 2. A total of 14 days in culture were allowed.

Area of Outgrowth Cell No./ mm® Mean Cell No./ mm® Total Cell No, (x 103)

4]
319 400 332 320 484 = 2 1544 =134
0
Mean 106+ 106 S1.1+£51.5

Table 5.4. Growth area and cell number produced from explants of an oesophageal biopsy cultured in a
Falcon G-well plate. An initial volume ol 0.6 ml of growth media was added 1o cach well. with an
additional volume of 0.2 added at day 2. A total of 14 days in culture were atlowed.

Area of Qutgrowth Cell No./ mm® Mean Cell No./ mm’ Total Cell No. (x 103)

64 268 112 210 197 £ 43 126209

0

L1 104 94 106 101 =4 1.1 £0.04
Mean 25+ 20 4.6 + 4
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APPENDIX 11

The data in this appendix refers to Chapter 6. Tables 1-14 represent patients 1-144. Fach
table shows the mean growth areas achieved from endoscopic biopsies taken from a
patient. cultwred in vitro and treated with clinical equivalent doses of chemo- and
radiotherapy. The tyvpe of tumour is given lor each table. The sensitivity of the tumour to
treatment was measurcd in terms of the % growth inhibition (%GI) 1 treated cultures
rclative to the untreated controls. Increasing %Gl correlates with imcreasing in vitre
sensitivity,

The % Ki67 positive cells and expression of EGIr measured immunocytochemically in
control cultures. is shown for each patient. The level of cxpression of EGIr was
evaluated semi-quantitatively (see Section 3.10) as follows:

0 - 25% positive cells - 2; 25-50% positive cells - 4: > 50% positive cells - 6.
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PATIENT 1

Table T . Adenocarcinoma

Treatment
Control Cisplatin + 5FU 2 Gy + Cisplatin + SFU
Mean Growth Avea (mm’™) 181 19x2 NT NT
% Growth Inhihition 0%
% Ki67 23

(=

%%kxpression of EGTFr

PATIENT 2

Table 2. . Adenocarcinoma

Treatment

Control Cisplatin + SFU 2 Gy + Cisplatin + SFU

Mean Growth Area (imm™)

Y% Growth Inhibition 0
% Ki67 15
Y%Expression of EGFr O

PATIENT 3

Table 3. Adenocarcinoma

Treatment

Control Cisplatin + 5SFU 2 Gy + Cisplatin + SFU
Mean Growth Area (imm”) 1723 T+ 1.5 NT NT
% Growth Inhibition 60
% Kio7 6
Expression of EGFr 4
PATIENT 4

Table 4. Adenocarcinoma

Treatment
Control Cisplatin + SFU 2 Gy + Cisplatin + 5FU
Mean Growth Area (imm™) 16 +7 7 NT NT
% Growth [nhibition 56
% Ki67 12.5

%Expression of EGFr

"NT = no treatment administered
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PATIENT >

Table 5. Adenocarcinoma

Treatment

Control Cisplatin + SFU 2 Gy + Cisplatin + 5FU
Mean Growth Area (imim’) 2719 : NT NT
% Growth Inhibition 83
%o K67 3

L]

Expression of EGEr

PATIENT 6

Table 6. Adehocarcinoma

Treatment
Control 2Gy  Cisplatin+5FU 2 Gy + Cisplatin + SFU
Mean Growth Area (imm”) 9= 522 NT NT
%% Growth Inhibition deb
% Ki67 6
Expression of EGFr 4

PATIENT 7

Table 7. Adenocaicinoma

Treatment

Control 2Gy  Cisplatin +5FU 2 Gy + Cisplatin + 5FU
Mean Growth Area (mm™) 2403 0 0 0
% Growth Inhibition 100 100 100
% Ki67 4
Expression of EGIr 0

PATIENT 8

Table 8. Adenocarcinoma

Treatment
Control 2Gy Cisplatin + SFU 2 Gy + Cisplatin + SFU
Mean Growth Area 25+05 18.5+13 3.5 2+0.5
(mnf)
% Growth Inhibition 0 0 20
% Ki67 23 19

[
I

Expression of EGFr
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PATIENT 9

Table 9. Adenocarcinoma

Treatment
Control 2Gy  Cisplatin + 5FU
Mean Growth Area (mm”) 30 7=5 6.5+4
% Growth Inhibilion 77 78
% Ki67 16 2

Expression of EGFr

2 Gy + Cisplatin + 5FU
1 =0.25
97

PATIENT 10
Table 9. Squamous Cell Carcinoma
Treatment

Control

2 Gy

Cisplatin + 5FU

Mean Growth Area (™) 12 £ 8 55+ 30 NT
% Growth Inhibition 0

% Ki67

Expression of EGEFr 0

2 Gy + Cisplatin + 5FU
NT

PATIENT 11
Table 10. Squamous Cell Carcinoma
Treatment
Control

2Gy
Mean Growth Area (imin”) St 0 NT

% Growth Inhibition 100

% Ki67 9

Cisplatin + 5FU

Expression of EGFr

2 Gy + Cisplatin + 5FU
NT

PATIENT 12

Table 11. Squamous Cell Carcinoma

Treatment

Cisplatin + 5SFU 2 Gy + Cisplatin + SFU
Mean Growth Area (mm”) i
% Growth Inhibition 18 83 99
% Ki67 30
Expression of EGFr 4
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PATIENT 13

Table 2. Squamous Cell Carcinoma

Treatment

Control Cisplatin + 5FU 2 Gy + Cisplatin + SFU
Mean Growth Area (mm) 4 46 35 8
% Girowth Inhibition 0 0 0
% Ki67 A
Expression of EGEy 6

PATIENT 14

Table 13, Squamous cell carcinoma

Treatment
Cisplatin + SFU

Control
Mean Growth Area (imm™) 6.5=2 5=
% Growth Inhibition k 8 100
% Ki67 I .4
Expression of EGFr ]

2 Gy + Cisplatin + SFU
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APPENDIX I

The data in this appendix refers to Chapter7. Tables 1-24 represent paticnts 1-24. Each
table shows the treatment added to each culture established from a squamous cell
carcinoma of the head and neck (SCCHN) tumour (concentration of chemotherapeutic
agents. pg/2mt and dose of radiotherapy. GOy) and the resultant growth area in that
culture alter treatment. The growth arca was measured against a grid of | mm’ boxes.
the area on the grid covered by the growth arca was equal to the arca of the growth from
the explant. The cell number of cach growth area was counted in three randomiy chosen
areas within the growth. the mean cell number calculated and from this the total cell

number calculated for that growth area;

mean cell number x growth area = total cell number

The % growth inhibition in cultures after treatment was determined relative to the

untreated control, which was considered to have 0% growth inhibition (%GI).

Inereasing growth inhibition correlates with increasing in vifro sensitivity to treatment.

SEM = standard error of the mean

S.E. = standard error

i’ = tibroblastic cell growth
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Glossary

Apoptosis: a mode of cell death commonly observed when death i1s a “desirable™ or
programmed  event.  Characteristic  features  include.  nuclear and  cvioplasmic
condensation. blebbing of the plasma membrane followed by fragmentation of the cell
into  individual membrane-bound “apoptotic bodies™. These apoptotic bodies are
phagocytosed by neighbouring epithelial cells and resident macrophages so that.

tvpicallyv. apoplosis is not accompanicd by an inflammatory response.

Barrett’s Oesophagus: replacement of the stratified squamous epithelium of the distal

oesophagus. by metaplastic columnar epithelium. caused by gastire reflux.

Capsula: (pl. capsulac) a membranous structure. usually densc collagenous connective

tissuc. that envelops an organ. a joint. or any other part.

Clonogenic cells: cells that have the capacity to produce an expanding family of

descendants (usually at least 50). Also called "colony-forming cells™ or “clongens’.

Colony: aggregate or small family of cells derived from a single cell.

Cytokine: hormone-like low molecular weight proteins, secreted by many different cell

types. which regulate the intensity and duration of immune responses and are involved

in cell-to-cell communication.






Differentiation: the complex of changes involved in the progressive diversification of
the structure and functioning of the ccells of an organism. For a given line of cells.
differentiation results in a continual restriction of the tvpes of transcription that each cell

can undertake.

Dysphagia: dilficulty in swallowing.

Dyspnea: shortness of breath. a subjective difficulty or distress in breathing. usually

aasociated with disease of the heart or lungs.

Exophytic: denoting a neoplasm or lesion that grows outward {rom an epitheltal

surface.

Fistula: an abnormal passage from one epithelialised surface to another epithelialised

surface. L. a pipe. a tube]

Growth fraction: the proportion of cells in cycle in a population.

Microinvasion: invasion of tissue immediately adjacent to a carcinoma in situ. the

earliest stage of malignant neoplastic mvasion.

Missense mutant: a mutant in which a codon is mutated to one dirccting the
incorporation of a different amino acid. This substitution may result in an inactive or

unstable product.



Mitogen: a compound that stimulates cells 1o undergo mitosis,

Nonsense mutation: a mutation that converts a sense codon to a chain-terminating
codon or vice-versa. The results following translation are abnormally short or long

polvpeptides. generally with altered functional properties.

Oncogenes: genes that initiate uncontrollable growth of mammalian cells, Oncogences
are tvpicallv mutated variants of normal ccll genes (proto-oncogenes or c-onc genes)

that have lost their regulatory function for normal nonmutated proteins.

Otalgia: earache

Proto-oncogene: a cellular gene that functions in controtling the normal proliferation of
cells and either (1) shares nucleotide scquences with any of the known viral onc genes,
or {2} is thought to represent a potential cancer gene that may become carcinogenic by

mutation. or by overactivity when coupled to a highly efficient promoter.

Retroviruses: RNA viruses that utilise reverse transcriptase during their lifecycle. This
enzyme allows the viral genome to be transcribed into DNA. The name retrovirus
alludes to this “backwards™ transcription. The transcribed viral DNA is integrated into
the genome of the host cell where it replicates in unison with the genes of thc host
chromosone. The cell suffers no damage from this relationship unless the virus carrtes

an oncogene. It it does, the cell will be transformed into a cancer cell.

Sense codon: any of the 61 triplet codons in mRNA that specify an amino acid.



Stem cells: cells capable of both self-renewal and supply ot daughter cells that

ditferentiate to prochuce all the various types of cells in a lincage.

Stridor: a high-pitched. noisy respiration: a sign of respiratory obstruction. especially in

the trachea or larvnx.

Transcription: formation of an RNA molecute upon a DNA template by

complementary basc pairing: mediated by RNA polymerase.

Translocation: a chromosome abberration which results in a change m position of a
chromosomal segment within the genome. but does not change the total number of

genes present.



