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. ‘malignancy seen'and twenty-five: peréent of a1 ‘superficial ﬁmmx‘;s,

N

i - . -

; - 1 . v "o 2
Bladder’ tumours are " the second most-common urological

u\tmate\y become invasive. R ¥ :
The Specific Red Cell Adherence. Test (SRCA) ‘sppears post - 2 ¢
promfsing with a potential to predict which superftcfal bladder’ g R
tumour(s) will Ultimately become invasive. = <
The major drawbacks: of the test in its present format ave:

inability to quantitate the test.. o - g

2. ‘variability of antigen expression in tissue sections.

3. weak reaction in'blood group '0' patients.

The objectives of ‘this research project were:
1. to develop 4 new technique for quantitative: analysis “of ABO(H)

. isoanﬁgens. . f

2. to improve the sensitivity of the test in blood group '0°. patients.

The project was carried out in-theee phases:

Phase 1:.A new technique of obtaining:viable single tpansitional
¢e11 suspensions from bladder biopsies with preservation of ABO(H)
isoantigens was developed. Toluidine blue was used tg. confirmethe L
presence’ of transitional cells and trypan blue stain to determine the
viability and'cell count. Cell separation vas carried out Successfully

in 20 cases.

Phase 2: A modified SRCA test with fma'l staining procedure was

+ developed to quann tatively measure the ABO(H) isoantigens in the

single cell suspension. Bombay blood which contains a high titre.of




' prospective clinical- trials.
-,

antiH antlbodies\n!s used su:cessfi:l!y hﬁ blood group 'é[ patients.

" Phase 3: A double blind clinical study was carried out in a total”

of 15 patients; 8 with nomal bladder and 7 with bladder tumour. -
The blopsies were subjected to cell sepatation and quantitative :
nnalysis Nas worked out |n vhlses 1 and 2. 3

o In ‘the 8 patients with norgal bhdder. the mean antigen
" positive ¢ell gmmt was - 88% and in the 7 pltien‘s with bladder

‘tumour, - the: mean nntmen positive cell count was 33%.. The mean

g ant!gen positive counts bewezn these twn%roups were signtf'lcant'ly &

different at the P <".001 level..

Anew technique for quantitative analysis of ABO(H) isoantigens’

"in bladder tumours has been developed:and this should help in

standardizing the test and making it applicable in different
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Eptdemiology of bladder tisiours e ST o
Bladder cancer is a world wide probl- and its:incidence T
varies as much as/ tufold in dlff rent countries and wide

= P2y d‘fferem:es in incidence may occdr even wltMn a single country,

R s i In témms of. |nc|dence, bladder cancer annual'ly lffects 1676

: ‘Canndinns (’I) more thln tm number whn devalnp ‘Ieukm‘la or

cancer. crf the stulllch. Dver f1ft‘y new cases. of bladder tutmur

 are seen in wanundlnnd Lannuall, ) ;

e g Bla der cancer annually: accounts for 9000 denth :
United States (2) and 900 deaths in hnada OF “This/ds. simﬂar R el

to the number attributed to :ancer of- the :ery( rectum or /o
mndder canur is a disease of advanced age;’ cumntly in

Canada the mean age at dllgnos!s is.68 years. However an = - -

s T o anprecuble number of persons inder age 65 are also wfet;ted (I)' ¥ o o

-v { s . ,Ey(dainlog‘lcil studies have uanl: huted to_the recoglﬂﬂun sz » > o

of nny poss'ble or probable uﬂnlog{;:i] fictou -such as- (4):
R e Occupation -.cheatcals,’ dye fndustry, leather pmessmg
. 2. Kabu;s - smoking, -7 :ume mnk1ng

2 2 ra pref s brecked fern, i trosaur

s, trypuphln mnbolites.

: : " hon-nutritive sweeteners
- Medicat : o
Chmnic Nadder lrrltation - bllhurz1n1 cystms ¥ B

ions - phenacetin

3 A'Ithnngh b1adder cancer my rzpresent a spectrum of diseases

v wlth different causes, the cnmp1ex1ty uf the vroh’lsn of causltinli' % i‘ iy 2

s




has .been increased hy ev1dence that b1adder carcinogenesis may be o ".

T armulti- stage process of. 1Mt|ac1ng and prnmoting factors. !nmmon

may fu]'low a singlelexp sure to.a carcinngen at a dosé Tevel Lhat S "

V18, tog 'Inw to induce mumfzst cancer. prnmat‘lon may then fcl]w i

aryu!g perw of exvosure to a non cnrcinugenlc agent. Initiation:

| v'egarded as lrreversime, but. prumotlnn may be prevented or

nh(bitad bafnre the developmsnt of aumnomous tumur.. "The N

mpHcations of these concepts are cu 1derable. Investigators

Sin asymptumatic pat1ents either on" rnut ne hea]th examinatinns or.

autopsies. Bladder tumours cmrmnly prnduce symptans‘

e, £ 1 . Gross pa1n1ess haematuria as the presenting symptom is_seen -

" in a maJor1ty of patients. " A svua'ller mmber nave;nn'ly symptoms nfsc
: )

ves'l:al 1rr1tabl'|1ty and occasiunally a few patients present w1tn

3 - : progresswe rena'l faﬂure due ta ureteral obstruction caused by

im‘ﬂcrative tumuur (6). lntravencus pyelogram and:a cystoscnp(c

examnaﬁon a}:companied ny a b'ladder blopsy will enable the diagnos\s

tn be made in nearly n'I'I cases.




5 class{ficaﬂon of ‘bladder tumours
= Transitional cell carcinoma accounts: for over m of alr -
'hhdd!r tumours. In 1922, Bmders first formalized the concept
of grad{ng bladder tumours. by recognlzing four grades of’
. transxtinna’l cell gmth tnat nnged fmn grade’ 1 wcim tn'
: grﬂde 4.7 Grade 1 and 2 are often- \-eferred to as lw grade and o
v grade 3-and’ 0 as. high grade les(ons (7). Yhe grnde of a hhdder

tumour may be; regarded as’ prnvhﬁng u \dsuu'l estlmate of th

gmwth po;ential of the Ies1on. 1n that ‘the v‘robnhﬂ‘lny of <+

b1adder wa'll invuslon 1s pmnnrﬂonately greater with a Mgher

g tunnur grade (5) Analysis of ‘survival T terns of tumuur grade”
‘, generally demnstraus ‘that the rates d(mlnisn as tmur grade
K h\creases regnrdless of. tne mmd of- tream!nt. At pment there
is no- uﬂfor‘]y Accepud principle of gr.ding and furtharmre, 3
d!fferent pathologists may interpret pathological maerial

: “differently. (8). o A

'the mrk of Jewett and Strong hr 1946 (9) andat. present. ammgh

chem is nn universal lgmmntkhne min suglng chss(ﬂcatinns

o 5 Jevett-Strong’ Marsha'l'l c]asslﬁcﬂtlun (9)
. 2.: me lnt.ernnﬂnnal Union Agalnst Caricer developed the TN,
staging system (10)." )

Nhnmra cl ass1f1 cation (11 )

Tah?e No. 1 H'lustraces these classiﬂcnﬂons. %
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i ‘D istant nnetgstasis ., 2




o, reﬂécted 1n the 1néreas|ng use’ of ‘random Mupsy samblinq of the

R
-_been proposed. ‘Such 2 system, should Ideal'ly |ncorporate some

Ireatment and prog . '

e

The $tage of a b1adder fumour may be regarded as'an _ . 5 &%
inditation. of the extent to w)ﬂch the growth votenhal of &
parﬂcu]ar Ieslon has been expressed at the time of diagnosis

The tend!v@y for urothelial tumﬂurs to be mu1t1centr1c in t1me B

and s?ace has long been recognized. No prachcal system for.

dder tumours in reldtio

1ndic'at-1‘nn of the rate at which new bladder tumours develop and

the ‘possibility of exfravesicﬂ urn‘thellﬂ tumours. Clinical

recognition of the problem of multicentricity.in time ‘and space is

apparenﬂy umnvo'lved h‘ladder wall, wmeh is done at the time of
vblapsy of exlstmg tumour(s) inan effﬂrt to define pre-| nenplashc g "

ar_ear]y neoplamc changes’. . b e

The lacal and regmmn treatment of bladder. tumours has

“'included an array of surg1ca1 ,and radiotherapeutic procedures.

canservative treatment is defined as treatment Hmited toa part

: or parts, of ‘the bladder*and radical or- aggress1 ve treaunent as '.hat
which-is-directed to the entire b]adder (4),
The management of b'ladder tumuurs entai'(s two cnmponents =
the exlsﬂn'g tumour(s)-and new tunonr fonnatmn‘ Seventy percent (70%)
of an superficial “bladder r.umours recur and in rough'ly a th\rd of

¢ these cases the tumour-. ultfmate!y becnmes more aggressive and invaswe (12)

it




1rrad'lat| on
of 30 d0e () E e TR S dgt g 2

. "m1crome£as’tasis 1nvar:(ah1y occurs during the ']'nterval from initial

. disease is a major problem cunfrnnting urnlugists. Néw' tumour

Formation 45 ‘an ever-present ﬂsk in the bladder tumour paﬂent as’ . ] l
Tong .as the bladder refains. it t):e nature (grade, stage and oo 2 rend
. iwlt1 -:erilricity) of the next, tumour and the interval to its occurrence e THELL

lﬂadder" and for "propnyhctic cystectomy™ ‘could.be esmnsned

% _~Unfortunately such predicth(e capabﬂitaes cnrrently do not exist. L o

Superﬂcial tumnurs are treated by- 'Ioca] transurethrn]

resection with 5 year snrvwa] rates of rougMy 75% (13). However .

hwasion oceurs, the prognosis hecomes poor and combined 2

i th- raqlcal sur

gl At present radical surgery. 1s deferred until “miscle dnvasion’

occurs. © This accolints for the low-sirvival rates since widespread -

diagnosis to-muscle invasion.
¥ Identification_of b'ladder cancer patients with untiu]'ly
sdperﬂcm tmnuurs who Tater will suffer 1nvaslve or metastatn:'

could be predicted, criteria fur characterhaﬂon of the "malignant .

However measurement of ABO(H) ce'H ‘surface {soantigens in h_]adder

mouirs appéai‘s_ most promising with a pt)*:ggitih to Fulfi11 this need. ;. .




+) - % . ¥ :
Gl meibrane alterations in biadder tusours s e

. " . The surface cell mlbrane relates d\rectly to pnys-lologu‘ o J
| Functions such as c_e'll-grwth, division, movément, .ifmiunelogiedR K .
responsiveness and other properties. Comparisons. of surface ;;rnﬁerties

many. s,vstuus =

stk between mnﬁl and transfbmed cells have been compﬂed i

I ..and ‘the’ observed changes. in surface mwhrane cmlponents seem. to

cnrm'lat_e‘we'ﬂ with onset and prugﬁss‘on»of‘tumouv‘s‘(157:*“—%-_.. >
The carcinogen N (4 =(5-Nitro-2-furyl) = 2 -thiazoly1}formamide

"(‘FANFI') selectively prnduues umthe'Hu]_ _'.umou;s in the uflnary‘h1adder
of rats (16)." -Thus’thé FANFT mode1 of urinary bladder Sumouigenesis
is felt to be particularly well suted for studies of the relationship
3 b B - of el surface alterations: to ‘tumour invasiveness. ;
. -The normal mammalian.urinary bladder s 1ined’ liyq Mgmy
dif?emntinud epithelh-.‘ The p'(as-a membrane at the luminal
surface of the superficial cells seems morphologically unique (17).
A *The ]\-%ml surface membrane takes on a scalioved appearance because
! of .the altemuiing pattern of rigid concave phuue regions and flexible,
hirige or interplague regions. The pl'aque regions which constitute,
.. appraximately. 73% of the surface area show & thickened asymmetric
unit memhrane *(AUM). structure |n thin’section and exhibit a hlghly
5 erdered partlculate substructure in stained pr-evaraunns. In cantrasf. .
% che particle-free inter p]aque regions -show a regular sym::ric umt "%
. membrune structure in thin section. (m) _The plaque membrane structure i §

‘15 asymetric her.ausl the lunmul leaflet. measures approximately tvdce

that of the:. cyr.oplasnrl: feaflet. ‘L ;




5 Hhenever the urothe] um is sthected to either mechani cal
Qcytatnxic (FAnFT) damage,&
d. s coiposed of many layers of undlfferanth/\ed cells. The

the epm\ehum becomes” hyperp]asuc

: ‘ 1um1na1 surface reveals an’ us distmguished plasma membrane which

is nn Tonger differenuated 1‘C:u plaque and inter p'laquewreginnsi

and which no. 'Ilmk\‘c exfibits on of asymetric: umt ‘membraie
“J’b nign conditigns regress-lon of hyperp]asia with'
. i ¥
reversibﬂity af the morpho]ogic speciaﬂzatinn vdthin the 1um1na'|

——»struc‘tuv‘ B

plasma membrane nccurs whereas‘\ 4n maTignant ‘tumours th\s process

is irreversible ('Is) Thus a positive “correlation wns observed
1
between 'Iuss of asymetric’ unit: membrane of superficial cells aqd

the onset uf abnumal!ty in the bladder. i :

Recent ana1ys|s suggest \that the p!aque part1c1e isAa
i glycoprntein cemplex. Althaugh\ the function of thase p'lax,ue

parclde glycoproteins along the p'lasmn membrane surface |s unknchn

Jat present, 1t is knovm tnat one of - the ﬁrst signs ‘of kﬂadder

X abnnma'lity to be’ expressed sy ]ack of asymn:tr1c unit membrnne
. SDECIEHZat'(Dn.‘ This. cou'ld be a‘ttrihuted to a 1ack of synthesis
of the plaque pal‘tic'le glyceprohpin complex ora cellular: deﬁciency
7 in; organ(zing the partme suhum ts into ‘the' correct cnnflguration (20) :
The lmportance of the cell surface in certain neov]astic

ut phenomena !s re]ative'ly indisputahle and a study of cell™ surface

m]ecules might he1p in. understanding the behaviour of malignant. cens.

~‘Thus one.of the moét 1mportant aspects of research into. h1adder cancer,

_- forphoTogical;  biochemical or .

e is the_ pgrsistent St rch,for markgr s




s of ‘normal -,

very: early

Inte neop'lasil (21).. The: mensurqnent of h'lnod roup ABO(H

isoannge > which um 'Isn glywprntems, :ou'ld prnve

very use?ul mnrker duMng thes chnnges.




Characteristics of the A-B-0 blood groups” - < -

.. Karl: Landsteiner in 1900 identified the Mno_d groups ‘A-B-0
. . and initiated methods of examinatiof” that are still in use:
Blood groups.'A and 'B* are.characterized by the presence * - 2

“of ‘agglutinogen.A and B on'the'red cell surface and this is determined

by a Corrésponding gene. Blood group 10" i5 characterized not merely .- T

Yy g e =i by thé'"ﬁi? ce tf agglutinogen A and B but dlso by’ the regular
- presencelGiSpebificity HrSpecificity H.is due to substance H

which is distinct from A and B substances but similar.in chemical

structure.- «sz:rhcity H éceurs in unequa] amounts in the red
cells of the various A-B-0 b]eod groups; the.cells of qruup 0 have"
the )nghest degree of H reacuvity. ‘ S5
H and A-B develop in parallel but the genes that detWine N ]
H substarice and tnuse that detenmne Aand B agglutmcgens apparently' :
‘cumpete_fur the ‘same substrate from which the’substances are’formed te2). _ '
) Most ‘epithelial ‘and: endotheldal cell surfaces contain A-B-0(H) LT by
L. substances which in‘these Tocations are referred t0 s sbantigens. :
¢ 1 The isoantigens are not preset in nerves, hune and cartilage.

The'A-B-H blood group substances are g!ycopmteins with a

- molecular weight -ranging from 300,000 to 1,000,000. " The ‘substances -~ w
are composed of ‘about 85% carbohydrates and 15% aminoacids. .. The :
carbohydrate moiety is composed of five sigars:

o .0 1. k.- fucose ! i

: ) . \Z D - ga'lactnse
‘_ a3 N acetyl -D- glucosam‘lne 2 %
S 8.7 N -acetyl - D - gahctosam{ne : ; .
Y "5 N - acetyl neuramin(c acid (slanc ac\d) B ot b il




These. five-siiars are arranged-in a large nimber of fairly

i - 3
/"/rsno?‘t chajns attached by. a co-valent .linkage to a peptide backbone -~

cun;pqsed oRJ5 aminoacids ‘of which threonine, serine, prn'liné and
alanine compose M-tths (23).

The determinant chemical groups on' the antigen mlé;ule -3

Lresvonsﬂ)le for their blood specificities y
., .1 N - acetyl - D'- galactosamine for specificity-A
" 2. D - dalactose for specificity B /
3. L= fucese for specificity’H
-Table No. 2 illustrates this structure. (Dage 14)
Reagents navmg antl H specificlty are mnst easﬂy devived
from extracts of seeds, especiaﬂy the seeds of. Ulex eurupeus, and
instead of being called anti- semm. these anti- H react‘lng extracts
are termed-lectins. Lectins are a class of proteins which bind to
' garbnhydr‘ate residues on cell surface ‘menbranes and individual *
lectins having riarrow ranges of action are used to determine glyco: :
proteins on cell surfaces. In most centrés, ‘anti-H (Ulex europeus)
lectin is used to perform mnumo'log!cﬂ tests on '0' group paHénts. -
however the anti-H from: this sourceis weak.

In 1952, Bhende reported on a rare type of blood group fuund

in Bombay. This rare gene, if homozygous; can prevent the expression

of the A-B-0 bldod ‘group antigens on the red blood cells. Whereas

individuals with Bombay blood type have normal A-B-0 genes, they

are.also homozygous for the inhibitor gené that prevents the ABO genes.

from placing their respective :antigens onto the re;i -cel}s. Thus the







v . . -4 -
B, 3 TABLE 2

. CHEMICAL STRUCTURE OF THE DETERMINANT GROUPS OF THE A-B-H BLOOD, GROUP
. ’ SUBSTANCES

‘BI 3 ‘:1 3 far |8L3 GalNAC

Precursor:

: 7
Y S
H substance

e T Key: Gal . = D-galactose .

{7 GaINAC'= N-acatyl-D-gaTactosanine’

L-fucase .
| GNAc -# N-acetyl-D-glucosamine
o R




’ chunges From ceﬂu]ar atypia 6 anamasia

“in 1975 (28). _Since’ then nunerous .retrospective studfes havé: been i iy

‘ ‘tumour was still superficial. On-thé -other hand only 10% of superficial

<15 =

Specific Red Cell Adherence Test
Coombs 1n 1956 described the mixed cell agglutination reaction I

for examining the presence’ of A and B isoantigens on epidermal cells (25).

The test was subsequently modified slightly and referred to.asithe specific

red Ee'll adhenence test (SRCA) (26). The SRCA- test was. used to test:

the isoantigens ‘in tissus’ sacthons: fréom cabeinona of- e cérvix (25, 27)- D™

o
where-it was" found that: tne cells Juse their isoantigens as they uridergo £ &

Haa

i Encouraging resu]ts uti]\zmg ‘the. speufix: red cuH ad rence:

test in‘bladder tumours began appearing in ‘the uroTogical: 1iteratire: '

carv‘led out on paraffu\ embedded tissue blocks of pat\ents with b'ladder ¥ - i
tumours who have had a5 year follow up (29, 30, 31).. It was found that
in over 80%.0f superficial tunours that ultimately became invasive the

isoantigens were absent at the time of initial diagnosis while the

tumours that remained superficial lost. their isoantigens. (32)., o
- The wincip'le of this_test is.that bladder epithelfalcells

ing, the P i “should adsurh the appropr1ate anti

sera (antibody) -and wnsequenﬂy, after being vmsned, possess ° free

: ‘extending’ "receptors" with afﬁni.t_y for-the respecmve antigen. Red

blood cells of tié same bldod g'roup‘ added: af this stage should. combine

mth the extending antibudy receptprs on the treated epithe'ﬁa’l ce]'IS

g and give rise ‘to red cell adhemnce (25) (Flgure 1). * Conversely if the

epithelial ce'i'ls ﬂave Tost their Isoant'gen ur if “antiserum of a

different blood grnup is ‘used, Fed ceﬂ adherence wﬂ] not. ocir.
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"and siperficial initielly.

: uith antigen positlve superﬂd

> yresurably due tn the neakness of H lntigen expressed.on '0 gmup

& -7

" The speci Fic red cell adhérence (SRCA) has been used to detect biood

group A, B and O(N) {soantigens’ on the cell surface cf vnrlou mmours.

Invesdgatovs hdve reported the NH!MHU of SRCA“in detect'ng the

anaplastic pntéhtu] pf‘tan:er of the lunv. ‘cervix, pancrels and

stoluch (25, 27, 33, 34) mer (nvest'guwrs hiv: app“eﬂ this
principle .to bladder carci-nms also‘and repurted a :arrehtioh between

the presence or ahsence of el surfu:e 1somtigeas and prognosls in

s\lperﬁcia‘l bllddar tumours (ZB. 29. 30, 3]) The. basis 70\' tMs test

i 13 tmt cell snrfnca |sount1gens, vwml 1y expressed on eyithen'al cells;

are not expressed on | cells nf most bhdder t\mnurs that have k Mgh
uligmnt pnuntlﬂ even thase that are Msm]oguﬂl_y ve‘l differe

CHnica‘l studies (35,36, 37) reveul t.hat. most high. grade,
invasive tumours are lnt‘lgen negaﬂve, while superﬂclnl. Tow, grade -+

tumours ‘are eimr antigen pnsiuve or antig!n negmve. Awroxinteu

Y w percent of patients with lnt1nen negaﬂve. loh grade, superf‘lc{nl o

tulnurs subseqmnﬂy have 1n\us|ve lesions nhile only about 10 percent *

tumours- doso. 'False poslh ve !e$ts
me been encmnr.ered in Datients having pr'ur radinmenw (31) and

filse negative tests nlve occurred.in pltiznts wi t,h blmd group 'l)‘

and the use of ‘Ulex euraveus inM -H ex:rnct to perfnym the test in'0*

group patients.” .= L X




sm: Crest

“fo a‘ne, hour.. Excess reaqenc is then rendved b washlng the.sTides .

ised in thecontrol

“§THdes. -For‘example in b1oov “group A pa@ients, anti-b-antisera is used




.

Drawbacks of SRCA™ e e
< The major. drlmcks of ‘the SRCA' test in its.present for-at are:

Ina.h'll‘lt_y to quantinu the test

2; vmabnm of lsoanugen axpmssion in tissue secth'ms»

" some patients the red cell adherence is nrldeq “from, 1+ to 3+ and-

- 3. Meak rucuon in blood group n(u) : EE R

IR

ceﬂ vadnerence rom 0.to 4 plus. TM' is based an the intensﬂy nf

red cen adnerence to the epithelial surface Thus. subdecc{ve vuriat!un
in: interpretinq and r!vortlng the adherence. s hk!ly and a scandard(zed

result.cannot be obtained from different hhurltories. queov!r ="

it 45 not ‘possible to categorize this group. as positive or negative.”

in tissue szctions

2. y D
Sinu Fixed tisque sections are;being nsed, v-rhbﬂity T the

method of -fixation will reflect {0 altered isoantigen, preservatiofi. Tt
. is° only. the- :pithelil] cell hynr, which us being- tested for 4soantigens

o 5. Veak reaction 1 blood group ‘0"

but a fu'l'l ‘thickness ansy is bzing used. Slnca Lhe eyﬂhe'lhl c:'lls : o

" .are attached to each other; the thlrd surface nMch may also m!am ¢

'tsoantlgen is not av:lhhla to t;k§ part in this reactinn. %

In blosd groug ! 0* pmmyé i numr of false negatwe




: eump‘eus'éxtmt. sirice 45% o the pupmmon 15 biood gruup -o' thi's’

will cr:ate a pr‘ob'len\A

Difficuity tn mainta‘lning e rizné mm
After. comp'leﬂnn of the test; the stes are interpreted uhl'le X
sti 11 (nverted ‘over sallne in petri dishes. Photn raphs are occ(sluna'l\y

aken to maintain pemanent recurds‘ Thus a routtne: technique of -

-mai ntahm\g pemanent records wh1ch ﬂ\ enub'le the stes o be "
s 1s. not” aviﬂalﬂe.




Ihe main ohiect1ves of we/ research project were t H

Deulnp a new techniqus For quancmnve analys s of Aao(H) l 21




suspensions‘ To'u 1111: a

comale on; of the cest.

mainta(ned‘







@

The supernatanc. chtain‘lng b'load ceHs. was" discarded and’ th:

i b1adder fragments re-suspended in 10 ml. HBSS containlng

(3j .

(4)

(5)'

0. 15$.cnl1agenasr:und 1330 DNASE/m'I (DNASE “IMype | 'I S!glna # D4763)

Incubatidn was continued with geritle stlrr(ng at 37°C: for

30 m!nutes

Ms prucedure was. repeabed tw!ce ex;ePt &hat shearlnq furces

were npp“ed every 10 minutes.. This was ,accemphsned by drawing -

the suspensmu of bladder fragnents {nta a 10 ul. plastlc s_yrmge

fitted w(th a3 ., polyethylene tube. i i




o Staining techniguz
: 5 The presm of mnsitinnﬂ c:l'ls was conﬁmd by a snndurd-
toluldine blue Staining uchnique (40):

: «1). A .drop of cell suspenslon was al'lmed to. air dry oa stA.
(2) 1 = 2 drops of toluidlne blue nas aﬂded ont.o the s'Hde

'(Fisd‘er Sc‘lul!if‘l: 16]).‘

ga) ‘After 30 seconds the slide s 'Has}!d with \'atzr.

-2 (4) 1 dnp of pemunt mounting ndh. vas. put on the s'l'lde. .
e :(5) Cover s1ip as placed on the ste : 3 0
2 e (3] S’Hda vas ‘eained s confim the presence of snluary trans  tional

i epnnenn r.!l'ls. o

¥ The percmuge of viable :e‘l'ls was dew-ined by trypan blue
._suinlng (ll) Il\d the. yield ca‘luﬂated in” 2’ haemocytoeter: (40):
2Q1) Final :e‘n hlrvestlls dﬂutad idlh 2z ml. IBSS. 3

(2) Cel1, suspension solution was mixed’-n h0.4% Trypan hlue stain

in the ratio vf 4: 1 (6rand Island Bio'logh:al Cmmy ¥ 525)—

'(3) The Mxed solution was. alloied to stand -t roon tmperl'.ure for




o reagents

l:e11 sevaration cmnd not be achieved in” the 1n1tm
The. dosas of var-l ous’

N experilrents using human auwvsy specimens
er: a!tered and “the per ud of 1ncubat{nn was also changed

“but ‘this did not “alter the, resn‘l ts. It was th!n wnlﬂudad that in
these autopsy spechnens. “the bhdder ep1the'lia'l cehs uere probahly

be_ 9 ﬂuto'lysed 171 ‘the 1nurval from death

Ce“ sepauﬁon worked weﬂ in the g ﬂ»esh dog bhdder




B

Figure 2
Solitary transitional epithelial cells stained with toluidine

blue (x 250).
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Materials and methods : ) b

A modified specific.red cell adnerence test.was peFPdrmed on
the single cell suspension. ihe technique was similar to that* descrl‘i)ed : S,

" previously (30) “except that:

(1) solitary transitional. epithelial cells were used instead of. "

tissue paraffin’ secciu'ns. =, . & 5 g

(2) Bombay b'luod anti-H ant\sen was x&sed 1n hiund gruup

1nstead of Ulex europeus extract.

(3) A final staimng techﬂique was_ used to facihtate counhng ‘and: % 7

‘maintenance of pemanent records instead nrf examining the et - b g

preparations.

3 % E = f
Biopsies. were obtairied from 10 patients of different blood: < . .

groups and: single‘ cell. suspensions_were prepared utilizing"the. tecl)niql}e.}

developed 1_n phase T. “The modified SRCA test was then perfbmed. w T 5 g

o (1) Slides with a.drop of ce‘ll suspenswn were a'llpwed to airidry;

overnight

“Anti A, dnt
(Ortho Diagvﬁ:stics), anti )1 (Bomhay b]ood),‘ and 1ncuhated in : )il

(2) Slides were covered with app 1ate ant!sera

foie i

-moist petri dishes ‘at roon temperature for 60' minites. ST

(3) Excess anhhody was remnved »By wnsmng the s1’|des~twice, for" . G

‘Q minutes each time, with. tr1s-buﬂ’er saline pH 7.

(4) Excess saHﬂe was wived off and ‘the' sTides were incuba:ed at
room temperatm‘e, fur 15 minutes with red blund ceHs o‘F the same

“group.
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(5) Slides were ;hen‘ inverted carefully on a wooden applicator in
a petri dish filjed with enough buffered saline to éovel: the
“inverted surface of.the s1ides. .

(6) The slides were Teft like this for 10 minutes to enable the
unattnched red blood cells to precipltate to the bnttum of tne

i dish. i 2 :

(7) " The slides were zx-med in-this position. while still wet. to
:cnﬂm the presence_ nf Ted cell adherence: X =

(B) “Slides w?th lnt{sera of a different h'lood gmup were._ used as

controls in each case.

* . ‘Numerous ffiation and staining techniques were then- tried in
‘an attun‘pt to déveiup the best technique. to fix the red vce"l‘ls onto *
the slide nnd at the same time maintain the red cen adherence to
-the anngen—antibndy complexes on the so1itary epithelial ceHsA TMs
would- enlble ‘a correctcount to be ahtained and maintenance af ‘these

slides as permanent_records.
"y

Ist. staining technique
(1) _ The ‘slides were air dried.

(2) ‘The stides were.dipped Tn stock Giensa, diluted 1:20,
for 207sthutes (Fisheer. Scientific. # so-e-zaj.' -

(3) 'rhe shdes wvere rinsed brieﬂy in buffer pH 6386
.(nscner Setentific 4

(4) . The. s'I1des were’ air, drle et

(5) 1 &rop p:nmnt was phceA\oﬂ the slides.

“(6) taver s'hp ms p\lced on thé'slides and me s des

ety ¢ enlﬂned.

k)
{




e i L

2nd. staining technique

(1) The slides were air dried.
. (2) The' slides were fixed in I!thlnol for 5. I1|\utes and

“dried.

(3) - Giensa staining wag-varried cut as. above:

; ‘(2)' The s11des wert

R 3 ‘overed with 40 drops Mrign s smn
Ho s o B g son (Fischer Scentific ¥ $0-H-16).

A | A3 ,A!ter 3 minut-l, 20 draps Giordano huffer (F1scher e
e ] Sclenﬂfh: # S0=8~ 122) PH 6.4 was-added onto the slides’.
(4). -The sulutinns were gently mixed: by blowing on the-s'ﬂdes..
‘ (5)- After 6 ninutes. the: su\n was washed off the slides ~ -
with distilled water. :
(6) The s'ndes were air dried.,
{7j 1 drop pemun'. (st:hzr Sdentiﬁc # S0-P-15) was
»p‘laced on the 'slides. LR Y p
“(8) Cover 3 s placed on um slMes and the slides " -

exami ne

% . (3) The slldas ware a1r dr|ed‘
Y L E o )

aht! ;su!ning,u\n_s carried out as above. SR
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Sth staining technigue, -+ ; F R
(1) The sTides were dipped i methanol while still ve
_(2). The:slides were then air-dried. ;

“end ‘of ‘the s]lde to the other.
@ The cytoprep fiX

«

@ :'ve was-allowed. 5 minutes to dvy

md Hrlynt‘s su{nlnn was carrhd wt as abave.

% \ :
4 7th stl!n(ng techn!gue =%
b3 gy o ('I) The slides’ were -air dMed very quicﬂy by d!recnng

he air current frcm a_hair drer onto the surfuce of

the s1‘|de.

) The 's1ides vere fixed u,v dippmg {n ethanol.

(3) me slides were air drled.

(da were drleu very qu‘lck]y/y neat(w tﬁe




(3) The slides were .lr dffed. -
(4) Wright's snining was carried out as ubqvg, .

Results . ; B s L

3 The mdif‘led SRCA test cumed out on slng1e cel'l suspensiuns &
shmd md cell adherencz when f.h: wet preparations were, vieued‘ = .: e
With' b\ood gmup O(H)" smﬂes. Bumhqy‘blood anti=H n isaru %
gave sat1

actnry pos1t1ve results. Mwev;r. -the: ﬂr-st seven

lxatimv

‘and’staining techmques did nu pnserve the md b'lood

¢ 115 or malnmn g

t.he red el “adnerence ‘to tbe anﬁgen antibody complexes on the F pﬂhelial ey

zm.q . and"ath. sm.nm. o

ysis’ of, the red blood R R o
cells uccurred : SRR T £ .

Sth. staining- tzclmigua. the r'ed blood’ ce'l'ls were washed off ﬁ\e slldes
6th. stalnfng technique: very few red blood ce'lls were preserved' tl\e
m;unty were haemolysed. - P

7th. staining Uechnigue' a few rep blood: cells were. preserved but nan,y -

~were. zemoly The red €11 adh y to the anﬂgen—nntiboqy-
:uvlexes on the epithelhi cells was great'ly distomd N

‘omplexes on: the eplthe'llal cells. The: only drauhack in thu




cell ad)\erence. -A "

I The final W gh} ‘stain in’ tlﬂs :echnlque
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Figure 3
Antigen positive epithelial cells demonstrating red cell adherence

(Wright's stain x 400).




Figure 4
Antigen negative epithelial cells demonstrating no red cell adherence

(Wright's stain x 400)



' DOUBLE-BLIND CLINICAL' STUDY -




< Slide #°

Materials and neﬂmds

A double-b1ind cHnical study was carried.out.ona total of
15 pamnts with naml blndder .and hladder tumur The stud.v was ?

dnuble b1ind: 1n that thz Mstntogy of - the spaclmen Was fiot knwn

*“single cel‘] saparation ns develoved fn pluse 1.

The. following protor.ul was then fo’nmd' E
Pmtocnl I
A drop of single cell. suspens!on was smeaud on_ four slides.

—S"I!de ﬂ. ;) This ste was. stained with bo]uidlne blue

presence of trlns{tinnal eplthe'llul cell . This sﬁoviéd

that shnl]ar transltlnna'l l:ens were pr!sent on’ ths other

3 slides. o B 2

-This slue vas iised as a conérol for the SRCA test by using

53 anusen-»of & different blood group. % 5

Vides 4 3.and 4: s

s tons1sted of n-aun‘ »

methln ‘1_ |xat1on and Hﬂght 5. stahﬂng. The ca'll counts were then

eurrlad out. -

The SRCH test us perfnmad in dunlicate on these 2 s]ldls. !

to. confirm the: "'




Ceﬂ count” E

o (l) In each ste 200 ep1the'|ia1 cells were. cnuntgd.
< (z) Tne nuwer of ved cen

adherent’ tu each ‘of tnese epithelin'l
cells was recorded :

number of red cel]s adherent to eac of hese 200 emﬁlehal




SRCA contral. S'I id

with no adherent\\a
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Figure 5

Solitary epithelial cells from patient no. 1 stained with toluidine

blue ( x 400).
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Figure 6

SRCA control slide from patient no. 1 stained with Wright's stain (x 250).
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Figure 7
SRCA test slide from patient no. 1 stained with Wright's stain (x 250).
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Figure 8

Grlph: 9f .unq gen positi

Key: " The ‘two: Qup']}c,ite counts fi

RED CELL. ADHERENCE

cell count.

i sTide 3-and side 4 are
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_Patlent no. 2
3 -~
'Slide no.
'Solitary trnnsiuonn cells stamed wit‘h tn'lumne blue, .
5 % ; '

,(,Figure 9). N s . RS v kEs

s 5 . o ; HE T A

S'Hde
SRCA contml sude - solmry epﬂhe'l“l ce1ls I"Jl o
5 AEMrznt-rgd cells (P‘lg\ne_lro’).A 3

", slideno. 3 ;
P " SREA test Titde - solitiry epmelm celTs" with adherent

red cells (Figure !1)

"Graph of: antigen positive cell cnupt_‘ ;hmc;j a-95% positive. ‘

count 1n a biod dmuﬁ.fc‘_ patient. (Figure 12):
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Figure 9
Solitary epithelial cells from patient no. 2 stained with toluidine
blue (x 250).
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Figure 10
SRCA control slide from patient no. 2 stained with Wright's stain

(x 250).
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Figure 11
SRCA test slide from patient no. 2 stained with Wright's stain (x 400).




EPITHELIAL CELL ‘COUNT '

0pos

COUNT -95%
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" Patient no. 3

Slide no.-2

= SRCA test st! shw’lng

epitheHal ceHs (Figure 14)

anh of antigen posi tiv‘e'ce:ﬁ vco‘u t

‘,'avn_d s1ide.no. 4

Anti ge_nvvpnsiti‘ve count < 99%

Blood growp - 8 pasitive (Figure 15).




o

Figure 13
SRCA control slide from patient no. 3 stained with Wright's stain (x 400).




aifpie

Figure 14
SRCA test slide from patient no. 3 stained with Wright's stain (x 400).



"B.pos
COUNT = 9%

COUNT*
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Figure 16
Solitary epithelial cells from patient no. 4 stained with toluidine
blue (x 300).
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Figure 17
SRCA control slide from patient no. 4 stained with Wright's stain (x 250).




SR

Figure 18
SRCA test slide from patient no. 4 stained with Wright's stain (x 400).
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' 'G}ap -of -antigen pos!tiva ceH count.

Yo i shwn by b -and. "

- 58 -

200
L , -

COUNT = 67%

i
£
@
i

" Key: Thi o duphca\‘.e cuunts fmm s'l1de 3.and slide;4 are
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Patfent no. 5

Slide no.
Solitary epitheHﬂ cells stained with. toluidire blu! Ak
(Figure 20)- LT

;- Shidenor3

SRCA test slide showlng no adheren re
(F1gure 21)

I
’Graph of antigen rmslt1ve cnunts frnm tesc ste no 3

U and stideino. 4. " 2

Anzvgan positive count - 6%

8lood group -0 positive (Figure 22).
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Figure 20
Solitary epithelial cells from patient no. 5 stained with toluidine
blue (x 300).
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Figure 21
SRCA test slide from patient no. 5 stained with Wright's stain (x 250).
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0 pos.

COUNT = 67

COUNT.
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Figure 22. ”
) Grap;i of.. antjgen‘ pé§it|vj’e
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On" comparing the antigen pdsitive ée'il cﬁunt of the 15

patients with- the h1stolngy it was found that there were' 8 normal
bladdeis and 7 Bladder. _tumours. s © ol
In'the .8 numa! b’ladders the ant(gen pusmvev cell count- -

In the 7-

ranged. fron 75% to99% with a mean of 88% (SD % 9: 31).
bladder tunbirs the anugen positive cell coiit, ranged from 0% to :

y 771 with a; m&an of 33% (SO + + 32. 54) (Figure
The mean ant!ge ] vos‘ltiyé counts for the ‘normal; bladder

group and ths madder “Fimouir' grou 'were compared us|ng i cwo ‘tailed .




‘POSITIVE CELL COUNT"..

S oeen bR

w G’

RESULTS

BLADDER, - : :
TUMOUR g o

Eacn/mopsy nr nomu Iﬂadder 1s dennted by 83 each ¢

Meuns and stnndﬂrd devln‘ on;







i g]ycoprotems ’consncuting the ABD(H) isoantlgens‘ lt has been

- mémbrane |nto an undifferentineed mgnbrane Hlth loss of

= 66

Single cell. susgenslnns
The use. of solitary b]adder transi\:ional epithehal cells

appeared 1ogical- for performing- the test s1nce: .
1. 1itwas the epithelial cells which were being tested for soantigen
2. solitary cells are free from their. attachment. to.adjoining.cells

and thusvhave an extra surface for antigen- antﬁzbdy reagtia'n'

3.“ so]ltary cells can be counted tn “determine ‘the mlnber af anﬂgen '
] -

3 nnsitive celtsi

‘A tecnn{que hpd to bedev 'I ped to obtain sing'le cei‘l TS

suspens\‘ons from hwpsies with puservation uf ABO(H) 1saantigsns

A mnmﬁ:aticm of the ﬁecthua user] in the- toad bladder (42) was® id
adopted to obtain a s|ng'(e cell suspznslon of‘ trans!tiona] cells
from bladder mucosal biovsy specimens. :

Technlques of dtssociatlng human bladder epithelial cells

mechanically. or with ~trypsin have been used 4 he past’to initiate

" cul'ture cell: lines fm:transitlona'l and squamous cell" tumours. (43)

:Trypsin which" had- been used in_these: previous techniques could nnh be

used for this exper!ment since 1t:would very Tikely. digesc thg

shown ™ that Exposure of “the. 'Iumina'l b'ladder surface to tryps1n

résulted in :onvarsion ‘of the’ noma\ speciaHzed' Iunﬂna'l vlnsma

unn: menhrane peciahzaﬁm\ (zo) It has.also been 'shojin that

tryps1n d1gestion r:mves a large amount of surfm:: s1an acfd and

g g'lycnpmtein surface coating from ce!'ls (64) i o e s v




H . . — e

. The.mixed_cell agglutination. has been perfdnbetf WQ\ seiitary’

. v cell suspensions obta’med by mechanical scruping from jnvas’ ve turouf's.’

Hwev:r it gave a large number- of false pos‘lt(ve results since the ce'l'l

suspens1ons included a yariable nmount of cells fmm adjacent antigen

positive bladder mucosa and: vascu'lar gndotheﬁm (45)

- Salitary’ transﬂ,ionﬂ cells. obtalned From ‘bladder. rivashings
ndve also been u e to-perform the sncn test (46). howev

anatomica] f these cell ot be

PR

3 hours and. overcomes these proh]ems.; It is 2 relaﬂve]y s1mp‘le : 3 el

pracedure “of obtaming a hlgh ‘yield. ot‘ viah]e translﬂomﬂ cells from

.. known’ anatomical Tocations in the b'ladder. B‘lupsies can be takén from

ch group'nf epithe]iu'l cens

'ufferenc parts of the bladder ‘and e
ﬁe]y for the presence of:;surface lsnanﬁg&n. %

“can he studied separ

... "The surfll:e 1snantigen can be: pnserveﬂ |ndeﬁn1te1y Jf the :e‘l'l .

- : Asuspenshn is.air dried on th: stes mmed{atel.y thus - 'Ilawing

1aﬁer date.

o menswellent at
-  CoTagenase wiich has o high specificity’ for collag
. used far abtahﬂng the ce’l‘l harvest._ cul]agen which omprises 30; of

canstituentSA AH € ’Iagens or cu'“agen ; (ke protems are susceptib'le




v
1
i
{

histolyﬂcum (47) .1t -has been ‘Shown’ in" the mamnary gland tha!

purified co'lhgenase makes it possib]e to separuce ducts. 'clni and )

‘cells from the surrvund!ng adipose. tissue (48) Comerlcany ava\"lahh ool

cu1'|agenase used in these experiments is cnntamnated Wit‘\ very, sma']'l

.:oncentmtinns of: crypsin and -this uou'ld se minﬂna] digestion of

cell wall .isnant(gens. P

It wnuld be ideal to use purified col'lagenase -

- B an'(x on wad b]add TSs 1t was decided to \:ry it ﬁrst on human autupéy

kspeclmens. ln the initial. six exp Hments carrfed out: on ‘human- f, LB

autnvsy specimens 611 S paraﬂon was not achieved. There was no. Sl hos

obta1n a tr‘anslﬂnnﬂ cell suspenslon. A

3 1 iThe' techmque was then- trled on fresh humn h‘ladder blopsy
specimens. - In tr’e n-mal vexper,imerq_t. the yield of, /ggHs was very Tow

' but-increased qnﬂsldel:ai:1y ddﬁng the:later axpw‘inients when' the ’yolume‘




-of ail reaéencs was reducedA Th1s was |mportant since the ammnt nf

' tissue avuﬂable from human qusies obtnined with a $torz blop‘y

forceps_ is. roughly 100 mg.vvmarens ~1n the dug it was. nbout 5 qm.
1t was ‘also found that 1! ‘the b'lopsies were: sv.nred An’ :o!d
5 Hnnks ba'lanced salt snhmon OLIEI‘Mght. me vlabnity of . ce]'ls dropped o




Immunological technilyue.for atiye analysis ’ i

i .
+ \ & Bombay h]omﬁ uhich has a high titre of anti H antlsera is

superiar ‘te-Ulex europeus extract (49) and lt was decided to use this

v to perform the test<in '0' group patients. . It worked we'|1 in these

cases.

-'A mmﬂ‘fied specific red' cel"l edherence.t_est (skﬁA). was..

performed on the s-Ing'Ie teH suspension. Tue bl’DpS‘ s 'were“ ‘subjected 2

- to ceﬂ senaratlon as deve1oped in~ phase A nnd air dried on’ the s'Hdes :

’:1ulv|ediate1y. Dup'l!cace stes “from these yat'lents ere also preser‘ved

- for 2 months, to test whether the surface ‘suant\gen was: destroyed after

) storage at :room temperature. 1t was :Found that the ianntigen did
not get: deS'.N.VEd. vy . . .
Ly The vractlcal s1gnifm:ance of this fmd1ng is. that if thls

test has to be done on a regular clinfcal has\s, air dried sing1e ce]’l

»suspension slides can-be stored; withuut damage tn tne surface 1soantigen,

untﬂ it'is honven{ent to; perform the test.
After comp1eti0n of the ‘SRCA " test eight different fixation

and stalmnq te:hmques Were t

for' taining

The majnr proh'lem encountered vi the ﬂrst seven

to he carr1ed nut.




i
!

A mmnmm ng- red. ce'(l adherence, could have inf]uznced 1nvestlgators

% to sontinue With the D'Id method.

._,heating the slide, ﬂxing |n methanol and carrying ouc Hrignt‘
'staini{ng vrocedure Tmsﬂ:as su1tahle for f\xmq the red cells: on tu

“anti

.‘;mth the cell surface isoantigen, as evidenced by red cells adhe

. and' red cells: Thus ‘solitary ep'theHal cells could he counted and

=i E
saline and-photographed if necessary to maintain records. This
appeared to be a suboptimal method since ithe slides had to be read
immediately, while unstained, and couldigot. be cross-checked by’

inde'pendent investigators. ' However, the same technical problem of

The 8th. fixatwn ;echnique used. cnns1sted of: 1mned{af<e1y

the s1{de.and mainmm ng the red ce]'l udherence to-the nl\tigen-

ody O 1exes on the epithelm cells. This mmd acell
count to be’ carriéd out ‘at a convenient time and a1s0 ma1nterunce

of pzmanent records. The. nnly drawhack to this. technique was that ‘. ,‘

: »the Instuh:g\c l morpho!ngy of sone uf the epﬂ:heha] cells was

P
destroyed - nssmy by the heut. However since hemng was essenﬁal

to fix- tne red cells on. to the ste and since it did not fnterfere

tighﬂy to epxche'hal ce]ls wmch had ]nst ‘their, intrinsh‘. cellular

morphnlugy. it ‘was dec]ded to Continue with this te;hnmue. BN

The' hna1 Wright's stain d1fferennally sta1ned e’ epithe]m

.'the number Jof red ce"s adherent to each of. these sol'ltary epitha'lhl

| éells could.also be' recorded eastly. E




.

% 4
Double-blind clinical study

:susvension and he' protocol was

focth comp1erion of the SRCA test the stai ing technique deve'loped 1n . !

-72-

A.double-blind, cHnical‘ study utilizing this new technique
of quantitatlve ana]ysis was carried out on a. total of 15 patients
with numa] bladder and- blddder. tumour.

The bladder biopsies:were, all subjected ‘to ceﬂ separaﬂan
as deve'loved 1n phuse 1. - Four s1ides’, e re_.smear‘ed witn tMs cel] N

n'llwed Aneach case. ‘After

phase,z vas used. A E:

In each -case ZOO epithe'lial ce1 _Counted and .the s




-73-. . w
were plotted in-each case.” For this prn,i_ei:t it was decided to use tr;g: LS !
criterion of regarding all epithelial cells with one or more red cells /
a&i!erant to their surface as antlgen posltive and thus bbtain antigen
pnslt1ve ':en counts . in each. case. The mean anngen positive count

from the twn test s'Hdes was thus calcuhted nnd expnssed as a perc' it

e, number nf‘ red" ceHs chat ure req

help to currect)y determn

" to adhere toa h'ladder epH:he’(m cel] “to class1fy 1t ds “an’ antigen Ve

C Hg. The s]ides wWere

aused the red l:el'ls to ahrem to he slides

Thus whiTe,c

|n close pmxlmlty

lyln




T &
. o
In most cases Where the red cells were actually aahérén!: to the -
efithelial cells, a distinct colour change (dark biug) occurred at the
interface between - these two ce'l’ls‘ More studies ‘into this phenomena,
possibly with electfon m1crnscnpy, woxnd be use(n’l and Tater-on this
_might prove to) be a criterion for determming a unsitive red cel‘l

adherem:e 4,

: After comp1etwn of ‘thie tﬁn] on ,pati»‘mt’sf fhe- hi s’tol}ngywr’as o

exanfnied independently by a pathldfist, Tt was found that. there were

roups were we]] dist

Thie normal-bY.

sincé noﬁa1 ‘ébi iheﬁ

S1nce ubout ZOZ of th




2 . =75 - y

already lost tr‘1e|r Isn;ntigbns-and thus have Tow counts. These
tumours, especially those with low counts, if followed up for 3 - 5§ .
@« years may indicate the accuracy and usefulnevss‘nf this test. -_ f
+ * "Quantitative analysis. of ABO(H) isoantigens if bhdder'
tumours m;u]d be of. |mense' alue 1n sundurdlz{ng the test qnd

incorporating it "in d(fferent cHnicaI prospecﬁve tr‘iu'ls Thu

‘quanticat!ve test described ‘here un be pqrfomed on hhdder tummr 7
5 ynrs'

.patients who.are n different, prospectkve trhls After: 3

fuuru up of a hrge ‘number of- mtiznts. th: natur-ul cwrse Aof the
tunour in ench putient will be. kmn The antigen pasu(ve count
-_fnr each patient at the tme of |nmal diagnosis can then be uvimd

This will |nd1cau “theé. 1ow- antigen pnsiﬁve counts chh resnlt i

ulﬂnu tuour 1nvasiveness and thus™ it shnuld be possible fur an
- “antigen positive 'cut-off point' to- ‘be 1dentiﬂad bdﬂa er.h mst

superﬂcial ‘bladder tlmurs are- erly to beco- 1nvash(= s e i :
At a Iater date m patients ‘with b'lldder tmurs could Iuve x ¥

Van ar\tigan pns‘ltiva cell cwnt perfqnned as a rmmne test on mnlsshn
and thls should ﬁelp the clinician in detqmn!ng what the passlhﬂiﬂes 3
# ’are of: a plrﬂr.ular t\.wr ulti-h'ly becoming imaslve A1l plﬂents

ould undergn prophyhctlc '

pntal llly at risk of invas'lvene

cysacwly lt‘ t.Ms url_v stage and’ this shnuld larkzdly iwrove the

: prognﬂs{ ln tha mulganent of hhdder tumours







: -‘_‘mnved from -use and lame—scnla screening’ nf tnosa expdsed ‘has been

Efforts to. mntml h'ladder cancer in the. past haye qhasixed

I
the role of enyirwunu'l carc1mgens. especially in industries in

the aetwlogy Thus, mnerous known chsh:a'l nrcinmns have . been 7~'

. undertaken. Hhﬂe huth pmeduns should be’ encwruged. it_1s not

ey um, in lct. el-lminate bladder cancer.. Most

e pot _tial t de et whh;h superficla'l umour: w‘ﬁ u'ltlmatﬂy hecme

~value nd the meuuremnt of a0

S Aivesive woild e -of fimense cTinfca).

M!O(Hl Isoantigens appears most prom|sing

A neu Léchnique of qunnutatively anilys!ng ABO(H) 1so¢nt|§ens

" in bladder: tumours has been devé This: has’ praet

->app1!sab|1|ty since it consists of three sectlnns (1) <cell separatlon. '
S (8) -ndiﬂed SRCA with staining; (3) cell count, eacn. of which :an 3

'be perfnmd at d1fter~ent conyenient tlns. ~The stninfug uchniq
'develuped a'lthwgh mt perfect, ‘enables pemnent mords to- be_

Graphs dram of . ndividual counts uﬂl help 1n estab'lismng a mmogral
umich in future wll'l help'ln pred(tting the:course o'_/]_addér tunours

in: |ndlvidua1 patients . Y e st 2
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