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CEAPTER T

DEFINÏTTON AND PROBLEO,4S T]WOLVED 
: : ]

IN TEE ÏNSESTTGATION OF Cå,NCER TESTS

.Any laboratory proced.ure oarried out on a person to determine

the presenco or absenoe of a nalignant tumour oan be caLled a Ganoer ,': ,i.,:

tost. These prooedures vary greatry in technigue, from the sinpl" "'"i'i'

i ''.".¡'lskin reactlons and dye tests, to the more complex bíoassays and. : .:ì:

polarographio analysis. Most aro carriod out on the serum and urine,

a few on the skin. The most aomnonly used method is the conventional

biopsy. As the value of early diagnosis of cancor beoane more

apparent, tests to supplement or replace blopsy have been sought from

many different approaohes. For malignant tumours Ín inacoossible l

i

regioas, a reaotion for cancer oomparable to the Wasserna¡rn test for

s¡rphilis, or the Aschheim-Zondek test for pregnancy would be highly 
ì

desinable. 1o bo of general use such a test should have an aocuracy 
:,i..,,:

approaching tlr.at obtained in biopsy oxa¡rination and should be capable i'','1,"
:-: :t-:'

of dupltcatioa in different centres. i.'i,.'.','

ït soon beoomes evident on review'ing published reports on

oancer tests that an accurate assessment of the relative value of tho

differont procedures is difficult. Wíth any given prooeduro the

reported degree of accuracy varies frorr fifty to one hundred per cont,

so that one eannot accept tho figures directly; obviously one of the

lnvostigators is reporbing incorrect results. Tf one were to set down

rigid criteria to be f,oLlowed in tho invostigation of a cancer test,



and exclude all roports that do not meet these critoria' there would

be few reports with uhich to deal. Sinco the fígures derivod from

these reports are of linited value, thoy have not been incLuded

individually in the review of the literature here. The chiof value

of the reviow ls to form a baokground for a better understandlng of

ünsrrn cancer tests that appear in the Literature yearly; most havo a

very familiar ring.

l: t: ::.,--:.:

:r.ri.. r:'. ii',:i -: :).:-:,'

.)ra::r ':.:: r::: ::ir..:.

lli,.i::'.',:::ì,r..,r.. .,'

thero are certain fundamental critoria to be used in tho

lnvestigation of oancer tssts. If these roquiromonts have not been 
,

i

fulfilled by tho lnvestlgatj.on, the value of the report is t,

questÍonable. llany reports give the positive results obtained with 
i

i

a parti.cul-ar test ln patlents F¡'rith GanceroF It is often not statod :

how the diagnosis of cancer was established, and one must conclude 
i

that it is by clinical examination only. Cl-ínicians engaged in the 
i

:

d.iagnosis of malignant tumours havo a fairly wide margin of error'
tt

and a vory strong suspicion of canoer in a pattent may be wrong. 0n
i,".

the other hand the embarrassment of a cliniaally unsuspected natignant 
,.,i.

tumour appearing at autopsy happens only too freguently. t'.

Few reports glve any indication of the general clinical status

of the patient. There is no doubt that changes in the urine and

serum occur 1n terrinal caahectic stages of ¡ralignant nooplasms¡ but

it is no tribute to any reactl-on which will give one hundred per cent

positive rosults in the final stages of the disease only. Furthermore

these changes are wel-L ostablished and bottor foLlowed by standard.

quantitativo biochemical procedures¡ i.e., fractionation of serum



prot ei.ns.

I\[any tesbs are designated by the originatorrs name, and the

procedure should not be modifíed if it ís to be a crítical evaluation

of that test. One can howevere compare the rssults obtained with a

certain test and the results obtainod with a modifÍcatíon of that

test. It ís probable that most repor:ts are actually on modifications

of the originaL tost. Thlsr together with errors in teohnique rnay

explaÍn some of the variod results obtained.

Ovor enthusiasn must play some part in the good results

reporüod. An example of this ís the isolatton of fungi from sputun

as proof of cancer. Excollent results wore reported on a snall,

series of patients with this test initially¡ the results may very

weLl be tnre but the incidenc'e of fungi in s¡ruturrr- in the terninal

statos of any disease mu.sb also'be asses.sed. Rosults such as these

pronoüe a very'criticat approach to any other roact.ions claining a

high per centage" of acouraay unless the basic criteria are fulfilled.

Essential technical data must be givon if ono is to judge the

validity of an authorts claims.

Criteria to be used'in the invest-igation include first a

definite diagnosis. lhis must be based on miorosoopic exanination

of tissue removed by biopsy. Most tests will be done on patients

with weLl ostablished disease, and.a few with early localized

losions. In thls manner evaluation of the test for early cancer will

also be revoaled..

l::.:' :'.:

ì....'

The clinical status of the patíent must be considered and tho
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control serles be comparable to the series of cancor patients. The

selection of tho control sories poses a probLem as great as tho

selection of cancer patiento. One is dealing usually with an age

group in which cancer is preval.ont and despito the exclusion of

oancer by tho best-means possible, it is probabLe that some are

harbouring an Foocultn nooplasm. Follow up on theso cases ís

important, and a post mortem'oarried out on those that die. The

aontroL cases should of course-be tho same sex as the cancer patients.

For special ty¡res of proooduros special precautions are

nooessary. Most' difficult- aro probab-Ly tho bloassays -as they are

subject to so many variables and these must be reduoed to a minimum.

A relatively J.arge number of test animals wíth controls in oach

test and a relatively large serios of tests--should be used. The

controL series rnust bo carofuLLy selected and placed under similar

oondltions of stress partícu1ar1y when one is using body and orgarr
o1woights"'. Thus each specÍal ùype of proced.ure is subject to

inherent errors and unless one knovrs the procedure used to control

these errors it is diffioult to assess the results.

i'l

i'



CH.IPTER. TI

REVTET$ OF THE LITER.ATURE

It is impractical to include here a sunimary of all reports

that ars to bo found in the litorature dealing urÌth oancor tosts'

By far the greatost anounü of work has boen dono in countries other

than the United, States of .America and Canada; muoh work has been dono

ín Germanyr France, Italy and Argentína. These report's have been

sumnarized in the Á¡nerican litorature and this has served as ths

maln sourcs of material for this revisw. Sinae 1940r however, tests

of this naturo are to be found not infroquently in the Âmerican

literaturo and by American and'Canadían investigators. Thess have

been for the mosb part dye tests and tests dependent on the

postul.ated presenae of a substance in the serum or urine of patients

with oanoer that is specific for that díseaso.

Cancer tests-are of many dÍfferont- t¡4pes-'and wiLl be

oLassified for the purpose of this rovíew into five groupsr

1. BioohemicaL

2, Bacteriologlcal

3. Endocrinological.

4. PhysioaL

5. Miscellaneous

It is diffiault to classify somo te.st's into any one group as

the underlying mechanism of the test is not clear. Suoh tests are

placed in the miscellgneous groupr Noedless to say there is some

ì il

t. .:

t ::



overlapplng, as sone procedures oouLd be pLaced in either of two

gfoups. This applies partioularly to the antigen-antibody and the

preoipitation and flocsulation reaotions.

I. BIOCHEi'TICAL TB.OCEDURES

The group of tests classed as bloahemioal inoludo¡

L. Analysis of serum and urine for variations in organic and

inorganio oonstituonts'.

2, Seml-empirÍc dye tests¡ some d.ependlng on oxidation-reduotion

rsaotl.ons.

5. PreoÍpitation and ooagulation procedures, most depending on

altorations in plasma- proteins.

4. lests dependent on enz)rmo action.

.Analysis af the blood of patients wÍth oancer has revealed.¡

1. Altsrations in the absorption spectrumlE' 29.

2. Elevated iodine number on ether extractsSS-.

3. Acceleration of rates of glycolysis by ad.dition of

oarotingg, 110, lIL.

4. Decrease in cholesterol contontlS, zJ., g8t 96, 103.

5. Elevated fibrinogen 1eveLs65.

6. Incroase in amid nitrogon oontent of pLasna proteins6' 70' 71.

T. Increase in d-peptidase activityl' 1I' 52' 68.

B. Incroase in protease nitrogenLlz

9. fncrease in orybhrocyte glutathiorr"S8.

I0. Deorease in magneslumS, 64, phosphoru"67, *d aaloiumõo.

l:.; :

il::l:: l '

ii' .. '

n. ..

li:i'ì.ìììl
il:.tj: !::;':
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11. Inorease in potassium oontent of erythrocyt es23t 2'7 .

L2. Variations in potassium-aalcium ratio85.

13. Ify¡roproteinemia and altoratÍons in protein fractioîs6t L7, 77' 90.

!4, A stato of alka1oui.46, 89.

15. Absence of bfle salts in the serum of ca¡ser patlentsZ.

Ilrine analysis has revealed an elevation in chol-osterol

content96 and imidazole bodies in cancer patÍents94.

There is no doubt that these alterations and probably nany

others may occur at some stage in the nalignant disoáse. These

changes aro nor¡'considered to be the result of tho disoaso procoss

and are non-specific, occurring in the terminal stages of many

chronio diseases. They are probably best interpreted ín the light

of .the most'cornnonly' observed varÍation¡ that of plawra protoins.

Frequently there fs a marked decroaso in tho total protein in the

Late stages of cancer due most likely to nutritional deficj-enoies.

Usually the fractions aro doprossod unifornl¡'¡ but with metastatic

lesions in the liver the albumin nay be decreased considerably more

than the globulin with a"n al,teration in the ratio. Some rnaLígnant

diseases, such as nultipfe myelona, are associatod wÌth an

increase in totar protein due to marked j-ncrease in the globulin.

Proteins are affected in so many diseases other than canoer,

particularly in abnormal- nutritionar states and renal disease, that

theÍr estimation as an aid in the diagnosis of cancer is of no value.

þe tests utilizing methyleno b1ue99, brilliant cresyl blue,

and cresyl violetl4 """ bassd on changes in the reducing power of

fliì
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plama. Tho reducing groups are in the protein fractionsr probably

albumin. Roffors neutral red reaction deponds on an inorease in the

sorum llpoids of patients with caneer and has been used more

extensively than any of the other dye tests7?' 23' 16. 1o point out

the sinplicity of this t¡rpe of reaction the teohnÍque i.s as foLlows¡

blood aolleoted from the patient is stored under oiI at 2Oo C for

twenty-four hours, to I ml. of this serum is addod 0.26 ml. of an

O.OOI per cent solutÍon of neutral red¡ the development of a red

colour Ís a positive reaotj-on which is elaimed to indicate that the

patient harbours a malignant neoplasm.

Flooculaiion, precipitation, and ooagulation reactions vary

greatLy Íü technique, but are all-¡ probablyr dopendent on alterations

in proteirr¡ or on the prosonce of an abnormaL protoin, Examples of

this type of reaction inolude BotelhoruS6, 42, tnu Kahn albu*uo A92t tU,

Bendient sg6t 85' 66, L"dr""tt u115, Tüeiss coagulo'-f1oeour.atior60,

Kopaczewski t s6l' 4L' 47 , Wertnannr s107, 24 , o,-rð, innumerablo

¡nodÍfications of eaoh of these. Somo are fairly oomplox; others suoh

as Kopaazewski r s, are qufte simple "and have been used erbensf.vely.

In this procedure 2 mI. of serum are mixed with 2 m1. of laotio acid

and the time is observed for ooagulation to occur. Coagulation in

less than oight hours is taken to indicats'carcinoma. Weltmannrs

serum coagulatlon reaction is a well hrown tost and is used in

Europo much the same as the sedtmentation rate is used on this

sontinent. A shift to the left in the reactions suggests cancer, but

this effect oocurs also i"n such conditions as Lobar pnoumonia and



o

nephro si s o

Proced.ures dependent on onzJ¡me action include Fuchtsll3' 58' 84,

.Abderhald"ot"1o9, and Robertsonts8l. Of all the ol-dor cancer tests

encountêred, fuahts reaction has boen subjest to tho least a¡nount of

adverso criticism' Horlgver, some contradiotory results have been

obtained, that of Panton being the most convinoingT6. This reaction

deponds on-the proteolization of blood fibrín of nornal people by

serum from cancer patients. NormaL sofum d.ses not digest fibrin from

normal patÍents. Thore have been numerous modifioations of the test,

none add'ing anybhiag to its acouraoyi

Abderhaldenr s and the test ueod by Robortson are carriod out

with urine or blood, and dopend also on tho þresonce of a proteolybic

OItZ}riIl9 o

IT. B.ê,CTERIOLOGITAI, PROCEÐIIRES

This group of tests ínclude those procedures utilizing

baateria and antigea-antibody reactions. Some of these depend on

conplement fixing antibodies¡ ln othors the demonstration of

antibodies is carried out as a sl<ln test.

Some of the initial cancer tests were bacteriological in

naturo and many now seem ontirely unrelated to a neoplastic procosso

The recovery of fungi from the saliva was at one timo oonsidorsd to

be specific for "uo.ur.Z?. Obhor proced.ures claiming to reveal the

presence of cancor include:

i.:'i.'.r

;.r;.,i..
L,..:
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1. The agglutination of Bacillus proteus 0X K by oanaer patientts

a""*75.

2. A skin reaction following the inJèction of a suspension of

kíILect organisms recovored. fron papillomas of cattle3.

5. Docreased baoterioidal- power of cancer patientt;s sorum against

coliforn baciIIl and staphylocoocÍ100.

4. The isolation of an abnormal strain of E ooLi from feces.

(indicatlon of cancer prodispositiono5)

Such a group of tests stinnrlate a skepticisn whioh influenoos

onets viows on all canoer testsr because results are reportod from

those as good as any of our best diagnostic procedures.

Many test's are based on the prinoiplo that a nalignant tumour

stimulates the development of antibodies in the host'. usually an

aloohoric orbraot of tumour tissue ie used as antigen¡ cholesterol-

is added to increase the sensÍtivity. There are as many ways of

rnixing this with the serum as thero are procedures for doing

serological tests for syphilitic antibodies. lhe most eonrnonly used.

test of this t¡re is the Lehmann-Fascius reactionlog' 80' 26, A

positive result is denoted by tho formation of a fino precipitate.

Some authors believe that comploment fixing antibociies

devoLop earlier than agglutinins and precipitins, and. have devised

procodures to test for theso complement fixing antibod.ies4. Most

methods employ an honor¡rbic system as indicator, and resemblo tho

procedure for a Tfassermar¡r tost. Hirszfeldrs reaction is the most

commonly used. complement fixation test for our.our? t 50.

i:.J
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The Klsin test deponds upon the destruction of tumour cells

by normal serum and not by serum fron pationts with 
"*oo""51' 

39' 95' 49' 44

In normal sorum this lybic action is prosumod to be tho result of an

antibod.y-like substence, vuhich has beon nsutraLized in patients with

a malignant disoasoo

Skin tests have boon popular bocause of their si-npliclty

eompared wlth the in vitro demonstratlon of antibodies. Ðifferent

mothods of making up tho antigen constÍtuto tho basis for the

differsnt reactions. Tho Freund-Kaniner skin test is the most

oonrnonly usod, of the groupzS' 62t 78. The antigen in this oase ls

mad.e up from the gastrio juice of cancor patÍents, the supposition

being that it contains a specifio fatty acid found onLy in persons

harbouring cancer. The gastric juice is prepared. as an omulsion in

sodium bicarbonate and 0.1 mI. ls injected intradermally for the

tesb. In aa¡rcer patients a nodulo is antioipated at the lnjection

site after forty-oight hours and remains for two to thrse weeks.

III. ENDOCRINOLOGTCAT PR,OCEDU'RES

End.ocrinologicai prooeduros have beon used extensi.veLy and.

are rathor complicatod., using anitnals for the assay of ondocrine

and relatod substanoêso The Asahhoím-Zondek tost for testicular

neoplasms has proven its value beyond all doubtlo4. Attenpts to

oxtend its usefulness into the field of general cancer have for the

most part been unsuccessftrl5S. Tho Asohheim-Zondek test for

testioular neop3.asms is based upon the produotion of gonadotropic
I.i:: :::..

i:ri::Ìt1,'



tz

hormone by the cells of the nooplasm. Theso cells are potontially

totipotent, and are capable of producing a substance nornally

produced only by placental tissuo.

Carxcer tests doveloped fron this are basod eÍthor on alterated

excretion of a hormone already present in the bodyr or appearance of

somo nsür related substanoe, usuaLly of storoid oomposition' Rabbits ,;,;.,,,.,

and rats havo most"comnonry been used for tho âss.]ro urinary 
r'-''''"''1"''¡

': : 
'. 1

erbracts from cancer patients have been reported to contain¡ ',; 

'.,',-':':'''

,I' Exoess prol-ara B4B.

2. Abortifacient substan"uslO2 ' 32. 
i

i

3. A nesrosin of adrsnalslSr 86. l

i

4. A substance causing foLlicular ciilatation of ovaries of immaturo i

rabbits.

5. A substanco producing a molanocyte reaation in frogslo5.

6' Anti-gonadotropla substancesl06.

7. A substanco designated as steroid E, found only 1n the urine of

cancor patients has been reported by Roffo8z. Shorbly afber this

Beard independently reporbod the presenoo of a substance which he

designated as steroiu 
" 

in the urine of oancer pationtsg. theso

two substances are demonstrated in the urine by means of bi.oassays.

the published results to dato on these two prooeduros havs bsen

favourable. Roffo reported 1000 cases of oarxcer with positíve

resuÌts in all and Beard 40 casos of cancer rrith 59 positive

rosults. An investigation of the proced.urs desoribed by Board

constitutos the subject of this thesls.

i' ,1. 
',
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IV. PETSICAL PROCEDURES

Tests using physical methods are, in somo cases at least,

basod on chemioaL or ondocrine alterations, and. these changos aro

dotected by physical means' Examples include¡

I' Low blood pressure with e:a increase following the successful

removal of the neoplasm51' 34.

2, Elevatod B.M'R. with a deorease following the suocessfuÌ removal

of the ,r"oplu*,57.

5. The polarization microscope used by Boah to dotormine the

distribution of Epoints of light[ in blood .*uu".43. A partiou].ar

distribution indieated not only the presence of a malignant tumour'

but the organ involved.

4. Use of tho darkfield nicrou"op"5?. In the darkfield examination

of serum from normal poople yellow glistening points with

Browniarr movement are seenr measuring up to I micron in dia¡netor.

fn sorum from canoer patients these points.moasure up to 4 ,,,:j,,.
l

mÍorons in diameter. r j:::;: .::

,'.1..'¡'1,.¡,

5. Polarograprhic oxamination of sorumlg' 20' f'2, rn this prooed,ure

sulphydrfl groups of serurn proteins are acted upon by iodoaoetato

in alkaline soLution and the denatured produot subjected to

polarographic exa.rnination¡ The protein offect consists of an

abnormal v¡ave in the currerrt vol-tage Grtrve and is less prominont

in serum from cancor patients than in normal sorrlrtr¡ Here again

we have a test dependont to somo exbent on alterations in serum
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proteins. Whether by this more ínvolved procedure something is

added to render the change sufficienti.y specific and sonsitlve

is doubtful.

V. MISCELI,.ENEOUS PROCEDURES

This group inoludes a number of procedures having no rolation

to one another and no relation to any of tho prevlous groups. The

Moppett test is a relatively recent one, and is entirely different

from any of the procedures describod above101. Ir1or-mal blood is

pLaced on ono side of a diffusion vessel and blood from a person to

be tested for canc€r is placed on the other side. Chlok onbryo colls

placed in the centre of the chamber diffuss toward tho normal blood

and away from the blood to be tested. Íf that blood is from a,patient

having a maLignant neoplasri. The Citelli-Píazza roaction deponds on

the produet.ion of anaphylactis 'shock and- leukoponia in patients wlth

oancer when injocted subcutaneously with a fresh emulsion of tumour

ti"u,r"27t 40. Other prooedures that may be mentionod here include

the rffidal hemoclastic index7õ, th" triad of Ascolilo, th" Velez

hornatoi.oglcaL ind.exS7 and. tho Reid-IIr:nt reactÍon97.

The erybhrocyb'e sedimsntation rate has been used ertensively

as a cancer test, with varied views as to its value¡ modifications

have added nothing to its ."",r"roys' 69' 59t L14. fts widespread

use in medicine has aíded in a botter understanding of the test and

in the interpretation of results than 1s found with any other

proced,ure. The reaction d.epends on an alteration in the alpha

l

i-.r...'_:
iJ:l:i' rt:','
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globulin fraction of serum proteins.

It is well known that elevated sedimentatÍon rates occur in

many conditions other than oanoer. It is also well hror¡sn that nany

oanoer patients die without ever hawing had an elevatsd sedimentation

rate55. Tn some patients with oancer the elevation of the

sedimentation rate ocours late in tho dÍsea."5l. These are aII

irportant factors that reduoe the value of the test.

A sufficient number of peopLe with oaneer shoru an elevated

sodimentation rate for the test to bo regarded as an aid in the

differential diagnosis of oancer. Although subject to error it is

aLso rogarded as of somo vaLue in prognosis following the removal of

mallgnant tumours when an'eLevation due to other factors can be

roasonabLy excluded. Fersons with a negative history and physical

oxamination but a persistently eLevated erybhroaybe sedimentation

rate should be investigated. furthor. This is possibly the chief

value of the procedure as an aid. in cancor diagnosis.

VT. OBSM.'VATTOIIS ON TH]S REVTETf

It is impossible to make a completely satisfaotory conciso

statement regarding tho value of.cancer tests. One can say

definitely that none of the above'procedures are as specifio for

canoer as is the conventional blopsy¡ howevor, very few laboratory

procedures are as accurate as this although thore are circumstances

such as internaÌ tumours where others may be useful. In any test

with a high degree of sensitivity one usually finds some laok of
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specificity and with a high degreo of specificity one finds lack of

sensitivity.

One person may der¡and a cancer test as sonsitive and. as

spocÍflo for cancer as the Wassermann test for secondary s¡philis.

.Another porson may consider this accuracy'dosirable but not mandatory

and deems a prooodure that aids oven slightly in the diagnosis of

oauoer as worthy of fhrther üseo

Different workers using the sa¡ne tests report aocuracios

ranging from fifty to one hundred per cont. Although these flgures

are of little value in assesslng the vari.ous procodures, one caïr

probably conolud.e that the procedures are reproduciblo only lrrith

difficuLty in different laboratories. Thís is significant when ono

roalizes the,many useful Laboratory procedures that have.beon

initÍated in one laboratory and are readily reproduoible in nany

othors.

Laboratory procedures of undoubted aid in the diagnosis of

oanoer aro the biopsy and tho Aschhein-.Zondek test. The

disadvantages of tho biopsy are its lack of sonsitivity and evon

its specificity is not one hundred per cent-in all cases. The

Aschhein-zondek has a very linited uso, being oonfined to nooplasms

of the testiole.

1.,

l.:; :,i,l
ll j- '::.".':

- Tests that nay be of use as

sodimentation rate, the nrethylene

phorotic analysis of "uro*90. Ono

erybhrooyte sedimontation rate is

screening procodures includo the

blue reduction test and eleotro-

of the main attrilutes of the

that results aro usuaLly properly
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interpreted and its linitations are well lclorm. It is of some value

as a screen test¡ It sooltrs doubtful if the results with the

mothylene blue test and electrophoretio analysis warrant theír use

in plaoo of the sedimentation rate??.

Investigations of cancer tests of thls nature should be

onoouraged, but theÍr use in practioo must bo controlled until their

valuo and interprotation are well established. Two recent

publications sorve to emphasizo this. Euggins obsorved the deficient

eoagulative ability of canc-er serum as'measur.od. by Íodoacetats and

found ít usoful as a diagnostic instrument but not specifio for
54cancef c uomÌlefcial laboratories howevorr are advertising

standardlzed reagents for oarrying out the iodoacetato acid index

as a diagnostlo test-for oaÊoero Thore is no doubt that the wide

use of this test would result in many'ert'ors in diagnosis.

The socond publication 1s in the Journal- of the Arnerican

Medical Association, in the report of the Counoil on Pharmacy and

Chomistryz8. This deals primarily with therapeutic agents, but the

Beard test for cancer is also described in the reproduction of an

advertisement. Shis reproduction is as follows¡

L': L:.:.:','

| :: l.::: 1r:: l
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CÆ\TCm.

Is C.A,NCER ín any part of your body?
BREAST, LUNG, STOMACE, KIDNBY, LTVER,, CHEST,

NECK, THROA?, EEAD, Lr}tsS, or
TNTM,N.O,L ORGA}TS?

A Labatory ffi,INE TEST îrill show.

Labatory Sna1ysis is done by the following Dootors

Howard H. Beard, Ph.D.
Albert B. Katz, Ph.D.
C' N. Tfylie, Ph.Ð'

This nor¡u method is less painfull than a Surgoonts l{nife.

cAlTcER t" 
llio"ä+ild;iffrcan 

be ourod

and shall be administrated by your PHÏSICIAI$.

Urine-tests are by appoiatment onJ.y.
Hours 2-5 p.m. Exoept Saturday and Sunday.

CANCER. - - DI'ruSION
0r

N4ASSACNIiSETTS SPEECTI CTTNTC
16 CENTRAL AVNüÌIE

stITE 4t 9
Lynn, MASS.

InformatÍon reoeived by the CounciL by way of inquirios

lndicated that the tost is publicized on a conmoroial basis for a feo

of two hundrod doLlars per porson. Muah more serious than the

finaneial loss to the individual is the delay in diagnosis of

malignant tumours.

t.. ....
l. r-"t. -- .,



CIIAPTM, III

}fATER,IALS .AI{D

The materials and methods used

published ia l94l by Beard9 depending

METHODS

wers based on a canaer test

on the enlargement of spJ.oen

anð./or gonads of rats following intra-peritoneal injection of

extracts from urine of cancor patients. A similar test rras reported

Ín 1944 by RoffoS? on ^ Larger serios with equally good resuLts.

At the boginning of the projoct various modifiaations,

particularly in the entractionr concentration and routes of admin-

istration'wore tried wÍth no signlficant differenoes belng noted

between the organs of the oontroL and the test anímals. Following

this it was dealded to adhere to the nethod as d.escribed by the

original author except that tn-e oontrol series of aninals be injooted

with e¡rbracts of urirro"from non;oancer patlonts.

Twenty-feur tests 'were carried out¡ each test including a

cancer pationt and a non-oancer patient as oontrol. .4,11 cancer

patients had tho dÍagnosis oonfirrned by blopsy and histological

examination¡ the malignant tumours wero of varying t¡4ges, but were

alL orbragenitaL. The patients serving as controls wero selected

as olose to tho age of the oaacer patients as possible and in a

sinilar general physioal oondítion. The possibility of an oocult

eancer in a few of these cannot be completely excluded, although this

possibility was considered in the selection of each cs.so¡

Bottles of the lfinchestor type containing 50 mI. of 95% ethyl
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alcohol (Canadian Industrial Alcohol Ltd..), markod. at the 850 m1.

l-ovel' with attached written instructions for the urine collectÍon,

wero left in the patlentts room. the bottles lr¡ero returned. to the

Laboratory when the specified level was reached. Paired sarnples

(one from a oancer patient and. ono from a oontrol) wore plaoed in

idontÍcal all gl-ass ertraotors of the Koch t¡rpe (No. 6e+O - Aoe Glass

Co., Vineland., N. J.¡ U. S. å,.). Ethor (merok) was added to eaoh

sarnpLe in the maln flask of the apparatus until the level of the

side arm was reaohed. One hundred and fÌfty ml. each of ether and

alcohol were placed in the side flask¡ which was conaected to the

side arn and heated at a tomperaturo just sufficilent to yieId. a slow

steady drip from tho condonsoro The ether-alcohol mirturo in the

sido flaek was removed at the ond of the second dayr frosh ether and

aloohol plaood. in the flask and the exbraction oontinuod for another

two days. This ether-a1aohol mirbure rras added to that previously

removed and then concentrated¡

The csncentration v¡as carried out under reduoed- pressuro in a

oonstant temporature bath just boLow 5oo c,, the volune being rsduced

to 2 ml. The conoentrate showed no bacteria on direot films or

curture. rt was then dlluted with normal saline so that L ml. was

the equivalent of 5o ml. of the original urine, six solooted rats

wero each injeotod ÍntraperÍtoneally with 2 nl. of the neutralizod

e:ctraot from the oanoer patient and six oonparablo animals wers

injected urith the oxbract from the ror-cênoÐr pationt.

lwo strains of albino rats were used; the etrain dovoloped in
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the Department of Bioohenistryr llníversity of Manitobar and animals

obtained from the Carworth Farms Ino.¡ New Cityr RockLand County' N. Y.¡

U. S. A. The two strains of rats showed comparabLe results ln

separate series. Male rats weighing frorn 90 to 100 glno T!'ere used for

eighteen of the series; femaLes of the sarne weight for six. The

early experiments showed a variation of 10 to L5 gm. in the weight

of the gastro-intestinal eontents' Therofore the animals were

starved for sirteen hours and. tho lnitial body woight was takon just

prior to the injectiou.

flluninating gas 'sras used to kiLt the animals in the first

twolve'tests, pontothal sodium for the last twelve. AII animals were

k1Iled forty-oight hours aftor injeotion¡ the liver, spLeon and

gonads were romovod inmediately and weighed on an anal)rtical balanse.

tho condition of the uterus a¡rd oviduots was observed in the fenale

animals. In the last twelve tosts the opidid¡mis was removed with

the testicle and weighed soparately. Those organs were then íncisod.,

immersed in ten per cent fornalin and miorosections made for histo-

logioal exataination.

A synopsis of eases used is prosented. in Table I and. includos

exporiment number, patientrs initials¡ hospital numberr agor and

diagnosis. The number preoeding the diagnosis refers to the

Wlnnipeg General Hospltal Surgiaal Pathology roport number. The

last two digits indioate the year¡ most are fsr 1948. Itt a feriv cases

the patient died some tlme after the ca¡roer test was done and in

these the autopsy number is given with the diagnosis.

r-.,_.t -l
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TASLE I

PRESENTATION OF C.å,SES

Ca - Canaer
Co - Control

4xp. No. Name Hosp. No. {gg. Diagnosis

57 co Mr.J.F. 41540 6L H¡pertensive cardiovasoular
disoase.

57 Ca Mr.P.S. AL23B 62 Chronic lynphatio leukemia,
Henatology - S[.G.H.

58 Co Iúr.A.C, A797 72 Surg.Path. No. 4O4/4e -
Fistula botweon two sogments
of oolon.

58 Ca ¡VIr'W.G. A2422 7r Sutopsy No. 6734 - rnfiltrating
epidermoid carclnoma of
esophagus grad.e 3.

59 co lÍr.c'.A.. A¿1rg 72 surg.Path. No, 966/49 - Benign
prostatic hypertrophy.

59 Ca tr[r.J.F. .AIB4O BA Surg.path. No. g4g/4g -
fnfiLtrating adenocarcinoma of
rsctum grado 2.

61 Co nllrs.M.S. A1462 g5 $urg.path. No. 5gB/48 -
Casoating ronal tubsroulosls.

6l Ca Mrs.S.F. AZZIS 55 Surg.path. No. S4S4/4O -
nilalignant melanoma, skin of
cheek.
1948 - metastatlc to 1iver.

62 co r{r.w.A. A1734 sz Rheunatic heart diseass. Mitral
stenosis and calcification.

62 Ca iìûr.V[.Ilf. A2682 57 Surg.path. No, 4723/47 -
Infiltrating adenoid cystic
oarcinoma of bronchus.

66 co I\[r.D'P. A2434 56 Eleotrioal burns of both foet.

ì:i-:,.-._

.ì:Ì:ir:ir:ì
)¡i.-,!!'l:ìÌ
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T.A3LE I

¡ß.ESEI$T.ATION OF CASES

Ca - Caneer
Co - Control

Exp, No. Itlame 4osp. No. 4gg, Diagnosis

66 Ca I\ftr.J.Y. A4O57 51 Surg.Path. No. LIOT/48 -
Biopsy of pelvie peritoneum -
metastatic adenoaarclnoma,
primary stomach.

67 Co Iúr.M.P. Ag0gl 70 Surg.Path. No. 2A4l/48 -
Benign prostatio h¡4pertrophy.

67 Ca Xfu.T.N. AZl.27 68 Surg.Path. No. 7L4/48 -
Infiltrating epidormoid
carcinoma of bLadder.

68 Co Mr¡C.S. A2635 79 Bronohial asthma, emphysema,

Ad.onocarainoma of rectum.

69 Co Mr,A.C. L797 72 Surg.Path. No. 404/49 -
Fistula bstwoen two segments
of colon.

69 Ca tlr.O.K. ASOI2 T Z túarch 20/48 - Gastric secretions -
adenocaroinoma.
April S/+A - operatíon -
metastatio to l1ver.

70 Co Mr.C.B. 49455 77 DtodenaL ulcer, general arterio-
soLerogi s.

7O Ca Mr.fi[.B. Ag6?9 7l Surg.Path. No. L4l6/49 -
lnfÍ Ltratlng adenocarcinoma
grede 2 of rectum.

71 Co I\[rs.R.K. AZB40 69 Surg.Path. No. 527/48 -
Varioose ulcor of leg.

71. Ca Mrs.C.J. AgOIe 76 Autopsy No. 6988 - Infiltrating
adenooaroinoma of oolon grade õ.

i.l,-iì¡L::,:;r::,t¡::.: r :.
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T.A3I,E I

PRESENTATTON OF CASES
:-r.:...

Ca - Cancgr i,."',',','',,

Co - Control

t*. 
To.. Name Ëosp. No. 4gg. Ðiagnosis

72 Co IÍr.J.H. 45078 69 Surg.Path. No. LZ\O/48 - 
,

Chronic cholecystitisr with ._,,,,,,,. ,,

cholelíthiasis. ': 
::::' :'

72 Ca ûlr.J,F. 45607 69 Surg.Path. No. L425/48 - i,,¡..,,,r.,,
Metastatío adenocarolnoma r.':': ::

grade 2, consistent with
stomach origin.

73 Co Iüf .Ð.P. A2434 56 Electrical burns of both feet. 
i

i

78 Aa Mr.O.T[. 43880 55 Surg.Path. No. 528V47 - ),

Liposarcoma of buttock.
:

80 Co Iúr.A.L. 46092 56 Congestíve heart failurs.
Left bundle branch block 

i

and loft hemiplogía.

BO Ca Mr.E.Z. ¿.5689 57 Surg.Path. No. LBg4/48 - :

Infiltrating eplderrnoid
carcinoma of bronchus grado 2. 

,

81 Co MF.D.P. l'2434 56 Eleotrioal burns of both feot. i:,','..,,.' 
''.,., ,

81 Ca nftr.E.A. 46014 55 Surg.Path. No. Z33O/48 - . 
",.,¡,",'

Infiltrating epidormoid .: '.:

carcinoma of urinary bladder
grad.o 3.

82 Co Mr.Tf.C. 44851 64 Autopsy No. 6760 - Coronary 
l

ocolusion, myocardial infarction. i: ,::,:::,:

i.,1:'' .-:',,:,t
82 Ca i\llr.R.M. 45874 60 Multiple myeloma, Eematology - I

Ì¡F Â 11laav aara

85 Co Ii[rs.H.McM' A648I B0 årteriosc]-erotic ulcer -of left foot.

85 Ca IArs.E.R. A5947 BI $urg.Path. No. 2270/48 -
Infiltrating adenocarcinoma of
reotum grado 2.
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T.ABLE I

PRESMTTATION OF CASES

Ca - Canoer
Co - Control

Exp. No. NaE Eosp. No. 4æ. Diagnosås

84 Go n¡Ir.E.M. 46815 46 Fraature of left fibula.

84 Ca Mr.F.lü. 46616 47 Surg.Path. No. 2745/48 -
Spindle coll opidermoi.d
oaroinoma of face.

85 Co Mr.J.V. 47036 7L Bilateral inguinal hernial
repair.

l

85 Ca iúr.J.C, 46878 67 Surg.Path. No. 2759/48 - OnentaL l

biopsy - metastatic carcinoma'

86 Co Mrs.E.D. A687L 50 Chronio bronohial agthma,

86 Ca lllrs.Â.R, A7244 50 Surg.Path. No, T5I/44 -
Infiltratlng duct carcinona
grade 9r motastatio ts
axillary aodos.
1948 - J(-rayl metastatio to
lungs and vertebrae.

87 Co Mr..I.C. .å,7009 57 tobar pneunonÍa.
..-:-t::

B? Ca Mr.E,Z. 45689 57 Surg.Path. No, ISO4/48 - ' "',

Infiltrating epidermoid oarsiaoma "' '' '"
of bronehus grade 2.

91 Co I[r.R.B. ¡,5979 6]. Left ventricular fail-ure,
sooondary to ooronary oaoLusion.

l::'-:,--:,

9l Ca Mr.M.S. 47538 57

92 Co I[r,J.l{. 48287 70 Fraoturo of neck of left fomur.

92 Ca Mr.I.L. 48489 73 Surg.Path. No. 3769/49 -
InfiLtrating adonocarclnoma of
rectum grado 2.

June L8/48 - Bronohial washings -
Squarnous cell caroinoma. i,;.,'.,ì
J:une 24/48 - Sputun - tumour oolls. : 

" '
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1Á3LE I

PRESENTATTON OF CASES

Ca - Cancer
Co - Control

ExFr. No. Name Ilosp. No. 4gg. Diagnosis

96 Co IVlr.J.A. 410214 B0 Congestive heart failure,
ooronary ooclusion.

96 Ca I/h.P.J. 4999L 76 Autopsy No. Z01O -
L¡nnpho saroona ¡

A foIlow up has been carríed out on the twenty-¡our eontroL

Gâsê6o One case developed a caneer of the lip and another died of

arteriosclerotic heart di-sease.

trÍr. R. B.¡ 45979, age 62, died.Âpril zs/49 of arterioscLerotic

heart- disea.se. No post mortem was done. 
i

trfr. C. 8., À3455, ago 78, developed an ulcer on his lower lip 
i

i

ln Juno, 1949, which was excísed 25 August, 1949. The Surgiaal 
I

Pathology report is as follows¿ :

Superfícial epidornoid oarcÍnoma, gr, 1o i,"ii

i'.
i\[argins and base clear of tumour, üeasltre 4 m¡n. :,,,:

26
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CHAPTER, TY

RESULTS

The rosults of microscopic exarnination of the gonads, spleen'

and llver ln the twenty-four cases showod no significant differences

between the series of rats lnjected with the urine extract from ;'.,.,t
i,'..r''

cancer patients and the control sefles. Somo varíations wero seon 
i,,,i..,
._a,- 

-.:. .-

in the femalo genital organs and the spleen in both sorlos. :::\

Varíatlone Ín the ovaries and uterus ïrere oorrelated with ehanges

in the oellular pattern of vaginal smears. In the early stages of

the cycle there is folLicle enlargoment llith genoral enlargement of

the ovary. Tho uterus is congested and dlstended up to 4-5 r¡n. in

diameter rrith fluid' the vaginal smear" at this tine shows

predominantly cornified epÍthelial oel-ls with only a fo¡¡ non-

oornlfied' Later in the cycle the corpora lutea are formod with

regression of some folLicles and the ovary is generall-y snaller.

The uterus at this stage is snall and pale' measuríng 2-3 mm. in

d.ia¡oeter. The vaginaL smear shows leucoa¡rbes and epithelial cel.ls'

These cyclicaL ehanges ln the ovarfr uterus and vaginal smears of

normal and contrgL rats were similar to those soen ln rats injected.

with ertracts of urine from cancer patients. In the sploen¡ much

bLood in the red pulp makes the margin of the white pulp stand out

sharply. If the red pulp contains but Llttle bLood, the margin of

the white pulp fades into it, This range of changes rras similar in

normaLs, controls, and rats injected with urine exbracts from cancer

i: l-;:':.:.
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patients.

The weights of liver' spleen, and gonads of rats in the

control and test series are shov,¡n in TabLe I1. The results obtained

have been usod to compute the tperoentago decreasern whÍch ís a ratio

worked out by the originator of the test. For oaoh oxperiment the

calcu]ations are as follows¡

nPercentago decreaseE is¡-

ï-yx100
X

X is¡-

Y is¡-

ì-.-::

t.'.^
irr :.!

:r.::';:,:¡l.,tr:

Average body woight (cancer group)

For a result to be considered positÍve the rrpercentage

i.....
l:.r:.
Ìi::: ¡

e oontrol

d.ecreaseE must be 2O or more for the spleen aodr/or gonads. In the

twonty-four oasos presont.ed in Table II, there are six positives

and eightoen negative results, whereas twenty-four positÍve rosults

should have been obtained.



Case Rat Gonad Sploen
No. fft Gn lTt Gln irft en

57 Co 95 0.225 0.500
57 Ao 94 0.560 0.365
57 Co 95 0.827 0,345
57 Co 10L 0.803 0.935
67 Co 104 0.575 0.350
57 Co 1O5 0.747 0.õ90
Av. 99 0.623 0.548

57 Ca 92 0.995 0,590
57 Ca 95 0.660 0.550
57 Ca 95 0.557 0.900
57 Aa 96 0.585 0.800
57 Ca 100 0.447 0.õ25
57 Ca 110 0,547 0,925
Av. 98 0.582 0.478

REST]LTS IN 24

Liver Sox
TFb Gn

6.5?
7.90
6.45
7.81.
7.6L
8.20
7.42 Male

5.gB
g.og
5.24
T.7T
7.BT
7.61
7.OT MaIe

T.A3LE II

CASES (Cu - Ca¡.cer.

Rat Tãb Rat Tft

58
58
5B
5B

5B

58
Av.

Co

Co

Co
Co

Co

Co

Gonad trb Spleen lÄtb tiver Wb

79
BO

B1
B5
B9
90
84

o.2?2 0.540
0.516 0.955
0.460 0.965
0,995 0.400
0.500 0.395
0.600 0.415
0.41_6 0.578

0.490 0.520
o.292 0.950
0.570 0.325
0.610 0.975
o.572 0.515
0.555 0.955
0.5L5 0.340

58 Ca 77
58 Ca 7g
.58 Ca 78
58 Ca 85
58 Ca 86
58 Ca 90
Av. 82

Co - 0ontrol)

159 284

Rat ffit

6.60
5.95
5.70
6.34
7.39
6,32
6.38 MaIe

6,77
5.93
7.63
6. 84
5.95
6.19
6.55 MaLe

(%
( nat wt(ffi

IB4 ZO5

r5g

Decreaso
Rat Wt
ffiilãG

,,'-,
;ii',

202 222

Rat Wt

139

)
)
)

.16 28

159

t32

24t l'25

-4

?z -9

tu(0



Case
l\[o,

59 Co
59 Co

59 Co

59 Co

59 Co
59 0o
Av.

Rat
]¡[t Gn

B1
79
BO

BO

82
84
81.

Gonad
lFt C¡n

o.464
0,555
0.405
0.560
0.975
o.425
o.464

SpLeen
ïltt Gn

0,539
o.495
o,520
0.595
0.555
0.550
0.53I

RESUITS IN ¿4

Liver Sex
TFt Gn

6.94
7.4L
7,22
6.37
6.52
7,L6
6.94 MaIe

6.07
6.13
6.21
5.70
6,42
t têL
6.29 MaLe

59 Ca 81
59 Ca Bg
59 0a 8g
59 Ca 85
59 Ca 92
59 Ca 94
Av. 86

IABLE II (oontinued.)

O¡,SES (C" - Cancor.

Rat l$t Rat Tftffi Ei""nÏF

0,395 0.555
0¡510 0.õ40
0.585 0.375
o.g7z 0.990
o,457 0.565
0.64? 0.580
0,461 0.364

61 Co 85
61 Co 86
61 Co 97
61 Co 99
61 Co 100
61 Co 1.02
Av. 95

6L Ca Bl
61 Ca 86
6l Ca 92
6l Ca 93
61 Ca lOL
61 Ca tOO
Av. 92

0.715
0.?L0
o.720
o.777
0.570
0.650
0.690

4.3j.7
0¡657
o.470
0.705
0.520
o.542
0.535

Co - Control)

(
Rat ïft (

ffi'ã'-ìffi (

o.375
0,405
0.435
0.480
o.420
o.440
o.426

0.280
0.330
0,350
0.350
0.4L0
0.950
0.358

L75 150

6.06
6.10
6.92
7.3!
6.50
5,37
6.gg ![a1e

4.66
6.87
5.82
6.49
7.95
7.54
6.56 l\&a1e

Rat ItFb Rat ]IFb Rat TlFt )õffi Epiããnlffi T,irr"r-ffi )

187

ft Decrease

117

236 lS7

:ii.:,,,';:r'':jr' rl. ¡
.1 iì:r';:'

.1'1t.r- r':'

138 223

t72

-7

149

-57 -t7

272 140 -25 -I5

Cño



REffiLTS TN

Case Rat Gonad Spl.een Liver Sex
No. l¡Ft ftn l,tfb Gn ï'It ftr TFt fu

62 Ço
62 Co
62 Co

62 Co

62 Co
6? Co

Av.

62 Ca
62 Ca

62 Ca

62 Ca
62 Ca
62 Ca
Av.

B7
87
89
91
90
95
90

0.50¿
0.562
o.542
o.632
0.500
0.560
0.516

0.315
0.580
0.510
O.'162
o.447
0.650
o.544

0.360
0.355
0.320
0.õ50
0.5I0
0.õ95
0.345

0.315
0.900
0.370
0.960
o.270
0.555
0.525

T.ABLE II (continued)

24 CASES (Ca - Cancer. Co

8L
B4
oz
oo

BZ

90
88

6.'75
7.L3
6.19
4.68
4,42
6.70
5. 98 l[a].e

6.07
7.7O
7.56
8.26
7.97
6o3õ
7.22 Male

66 Co

66 Co

66 Co

Av.

66 Ca

66 Ca
66 Ca
Av.

Rat I[t
6;ñã-@

79
93
96
B9

9L
9g
90
91

Rat lÆt Rat ltb
Spleen l$t Liver I$t

o.272
0.595
0.590
0.466

- Control)

L74 26L

o.320
0.4L5
0.350
0,962

0.765 0.350
0.697 0.555
0.607 0.355
0r670 0.347

6.52
7.00
6.61
6.7L Male

6.97
7.45
7.50
7.31 MaLs

(
(
(

..,''.¿'
:: .t,i.

6/
/o

Rat Wb

Gonad ï[t

L62 27L

151

Decrease
Rat ]ôFt

Epñen Tã

191 246

Rat l¡Ït
TiFã-iE

LZz

136 262

)
)
)

193

I24

-4 l9

29 -T

o!
H



Case Rat Gonad
No. ïFt Gln Wt Gn

67 Co 86 0.462
67 Co 91 0.657
67 Ço 90 0.565
67 Co 1.01 0.715
67 Co 109 0.237
67 Co 95 0.642
Av. 94 0.546

T.ABLE II (oontinued)

RESIILTS IN 24 CA.SES (C. - ,Canser. Co -

SpLeen
Wt Cln

67 Aa 9g
67 Ca 94
67 ëa 92
67 Aa 95
67 Ca 94
6T Ca 96
Av. 94

0.420 6.90
0.500 7.33
0,435 T,!2
0.510 7,+2
0.550 7.30
0.520 7.34
0.486 7.25 MaLe Il2 Lgg 150

Liver Sex
Wt Gn

o.770 0.465
o,735 0.505
0.552 0.4L0
0.71,2 O.450
o.736 0.435
o.740 0.530
o.707 0.466

68 Co 96
68 Co 98
68 Co 95
68 Co 9L
68 Co 85
68 0o 92
Av. 93

Rat Wt Rat TSt Rat TFb

ffi Epi"en-Wf E;;ñ-ffi

8.70
7.88
7.1I
7.24
7.7L
8.25
7.82 Mal-e L53 ZAZ I2O

o.oz7 0.475
0.026 0.325
0.054 0.555
0.018 0.400
0.025 4.375
0.026 0.425
0.026 0.393

68 Ca
68 Ca
68 Ca
68 Ca
68 Ca
68 Ca

Av.

Control)

85 A.O2Z 0.650
89 0.028 0,426

100 0.026 0.480
9g o.o27 0.570
95 0.019 0.480
94 0.027 0.4õ5
95 0.025 0.428

7 .88
5.78
5.53
6.51
6.67
7.40
6.59 Female

6.46
9.07
7.22
8.08
5.80
6.16
7.L3 Fema1e

(
(
(

tÍ
/o

Bat St
Gonad ïlFt

Desrease
Rat r$t Rat Tft

61ã:ñã ffi-m'

1ì ìiii ri:,

358 236

)
)
)

: t, .'.

372

23

l_41

220 190

-5

-Q

o¡
t\,



Case Rat Gonad
No " 

'ln[t Gm llËt Gnt

69 Co 94 0"762
69 Co 84 0"672
69 Co 90 0.650
69 Co Bg 0"755
69 Co 95 0'785
69 Co 96 0"605
Âv" 91 0"705

Spleen
V{t G¡i

o.47Q
0,330
0.915
0.405
0.400
0,405
O.3BB

0"390
0. õ95
0.400
0.350
o"430
0.400
o,394

69 Ca

69 Ca
69 Ca

69 Ca
69 Ca

69 Ca

Av,

RESULTS ]hT 24

Liver Sex
ï{t Gn

8"37
6.90
6,55
7.I2
6"73
7,20
7 .15 ìrTale

6"BB
B"2l
8"66
6.77
8"10
7"85
7.70 I\[a1e

.70

84
B2
BO

B7
o^

B4

T.A3LE Il (continued)

CIISES (C* - Cancero Co - Control)

0"570
0.570
U ø6¿14

0"655
o "775
o "675
0,645

70 Co

70 Co

70 Co

70 Co

70 Co

70 Co

Âv"

70 Ca

70 Ca

70 Ca

70 Ca

70 Ca

70 Aa

Âvu

Rat \ÃIt Rat T{t Rat trYt

6naA-iF @-W E:*r@

B5
ot
96
90
B6
B4
B9

0"040 0"340
0"045 0"285
0"040 0,560
0.055 0.375
0.040 0,535
0.050 0 "7250"045 0.403

0.045 0.455
0"0õ5 0"415
0"045 0.420
0,040 0.325
0,oõ0 0,310
0.050 0"385
0"038 0"582

L29

95
9B

96
90
B9
9L
oc¿

7.52
6"15
7.91
7"58
6"17
7 "937"21 Female

7 "28
7,75
7"01
6"10
6.28
5"65
6. 68 Femal-e

(F"
( nat tct
( 6ãã'E

235 127

130 ?,I3

Docrease
Rat T,¡rt Rat Ï!,*b

SpÎeen@ ffi

198 22L

105

)
)
)

245 243

t23

139

17

-t'ô -10 -13

Cñ
Ct¡



Caso Rat Gonad
No. Sft C'rn 'ltrt C'm

TL Co B0 0.590
7I Co 95 0.620
7l Co 82 0.505
7L Co 85 0.730
7l Co 87 0,69?
7I Ao 84 0.747
Av. 84 0.647

Spleen
]l[t Gn

0.760
0.625
0.805
0.860
1.060
1.L75
0,BBL

0.650
0.5õ5
0.645
0.495
0.260
o.245
0.458

RESIILTS TN 24

7l Ca
71 Ca

71 Ca
7l Ca
7L Qa

7l Ca
Av¡

Liver Sex
l.TtGn

7.29
7.68
7.3L
6.34
7.16
7.00
7.13 Male

7.00
9c I lt

6.00
5. B0

6.13
6,55
6.53 illaLe

79
96
B9
80
B2
95
87

I.ABLE II (contÍnued)

OASES (C* - Cancer. Co - Control)

a,+82
0.560
0.602
0.697
0.750
1.060
0.690

72 Co
72 Ço

72 Qo

72 Co

72 Co

72 Qo

.Av.

'12 ca
72 Ca

72 Ca
72 Ca
72 Aa
TZ Aa

Av'

Rat Wt Rat TSt Rat Ttlt
ffi;ffi Eplren@ ffi

85
7B
B4
80
87
96
B5

80
B5
lo
B4
BO

95

83

0.557
0.595
o.747
0.645
0.557
o.677
0.628

0.õ50
0.750
0.810
0.670
0.850
1, ¿80
0.78e

190

5.93
5.89
5,68
4.79
6,97
7.67
6.14 MaIe

4.48
4.94
4.62
4.+5
5.50
5.15
4.86 Male

0.60? 0.6L0
0.610 0.950
0.550 0.615
0.585 0.780
0.555 0.810
0.667 0.745
0.595 0.752

(
( nat wt

95 LL8

(õõñffi @ ffi:Eã

LZ6

f Ðecrease
Rat Wb

1.99 L37

135

Rat Wt
)
)
)

10e 138

Lg9

-104 -15

1L0 17L -3 -7 -23

o¡È



Case Rat
No. ltrIt Gn

73 Co

73 Co

73 Co
7E Co

73 Ao
73 Ao
Av.

73 Ça
73 Ca

73 Ca
76 Ca
73 Aa
73 Ca
Av.

Gonad Spleen
litt Gn W Gm

0.050 0.745
0.045 1.0L0
0.050 I.280
0.025 0.990
0,020 1.0e5
0.025 0.860
0.032 0.985

0,015 0.450
0.0L0 0.465
0.0L9 o.470
0.010 01465
0.015 0.500
0.0L0 0.810
0.01.õ 0.523

75
9B

98
75
76
79
84

1å3tE II (continued)

RESIILTS IN 24 CASES (C* - Canser.

Liver Sex
Tft G¡n

74
T9
72
79
75
B?

78

6.52
7.44
LB0
6.43
5.32
6.93
6.91 Fenale 263 85 l?z

B0 Co

B0 Co

80 Co

B0 Co

B0 Co

B0 Co

Av.

B0 Ca

B0 Ca

80 Ca

80 Ca
B0 Ca

80 Ca

Av.

Rat T['t Rat Ì[t
Eõñffi SpïeenG :,-iiõ@

oÃ

85
9Z
B4
B6

105
91

4.06
5.35
5,05
5r06
5.73
4.46
4.95 Female 600

0.040 0.970
0.015 0.840
o.o5o o.9oo
0.020 0.950
0.0¿0 0.700
0.045 0.995
0.028 0.859

Co - Control)

Rat ïSt

80
82
B5
90
84
8L
83

ã.25
4.52
4.93
4.60
6.37
7.54
5,50 Fenale

4.39
6.00
5.93
5.79
6. 87
8.05
6.17 Fenale

0.055
0.0e5
o,o¿o
o.015
0.030
0.020
o.o24

(
(
(

fi Decrease
Rat lüt Rat Wt Rat ï&

ffiãã-@ EpGenlffi ffi-ffi

0.Bl_0
0.945
0.920
0.755
1.125
0.750
O. BB4

149 158

7î,:
.:i:i:.
r.1ì;,..

325 1059

)
)
)

546

-t32 -77

t65

959 135

-Ð6

I r' .. i:;

-L4 LL 19

CÑ
cn



Case Rat Gonad Spleon Liver Sox Rat Wt
No. lFb Gn 1frft Gn TFb Gn Tft Gn õõffiã

81 Co

SL Co

81 Co

BL Co

8I Co

BL Co

Avt

Bt
89
B8
90
81
B'T

B6

T.ABLE 1I (continued)

RESUITS IN 24 CASES (Cu - Cancer. Co - Control)

0.555
0.647
0.680
0.560
0.505
0.595
0.590

0.555
0.690
o.7zo
o.,î44
0.635
0.852
0.699

BI Ca 87
BI Ca 90
SL Ca 96
81 Ca 90
BI Ca 87
81 Ca 110
Av. 95

82 Co

82 Co
82 Co
BZ Co

82 Co).,,,:,r BZ co
Av.

0.650
0.600
0.580
0.670
0.600
0.800
0.650

0,750
0.750
0,670
0.650
0.490
1.900
0.765

5.õ0
4.96
9oL6
6.61
7.00
'l .25
6.22 MaIe

6.gg
T.5l
8.55
8.66
8.35

L0. 92
8.õB Male

90
82
BB

B3
o9

84
87

0.655 0.490
o.770 0.710
0.?10 0.480
o.692 0.410
o.Tza 0.430
o.720 0.500
0,71L 0.50õ

0.760 0.570
0.980 0.550
0.940 0.390
0.817 0.580
0.955 0.570
0.860 0.590
0.885 0.475

Rat ïÍt
Spleen ïËt

82 Ca 88
82 Ca L00
82 Ca 97
BZ Aa 90
BZ Ca L0z
82 Aa 89
Av. 94

146 L32

Rat liFb

ffi'ã:ffi

5,59
5.76
6,77
6.18
B. Lz
7.85
6.7L Male

7.55
6.15
B.?5
7.48
B.'12
7.80
7.62 l\[ale

(
( nat
( ffiffi Spi€enE iñ:vã:@

ft Docrease
l$t Rat lIft

133 LZz

lgB

L22 I73

Rat ïrtrt

111

)
)
)

106 1.98

130

L23

20

-14

Ct¡
Or



0ase Rat Gonad
No. ïf't Gn l$t G¡n

83 Co 8B 0.015
85 Co 76 0.020
93 Co 79 0.020
83 0o BO 0.015
83 Co 90 0.020
83 Co B5 0.017
Av. 83 0.018

B5 0a 90 0.015
86 Ca 87 0.015
83 Ca 85 0¡015
85 0a 87 0.015
8õ Ca 95 0.020
85 Ca 86 0.015
Av¡ BB 0¡016

RESULTS TN

Llver Sex
Tåt G¡n

4.44
4.50
4.30
4.20
4.'îL
4.45
4.45 FemaLe

5.55
6¡15
4.9L
4.67
6.55
5.95
5.61. Fe¡nale

SpLeen
Tft Gn

0,520
0.750
0.630
0.5I0
0.570
0.670
0.608

0.670
0.580
OiT?O
0.580
0.810
0.620
0.665

TåBLE II (oontinued)

24 CASES (Cu - Cancer. 0o - Control)

84 Co LOZ 0.890
84 Co 1.05 1.040
84 Co 100 0.890
84 Co 99 0,915
84 Co 95 0.565
84 Co lOI I.000
Av, 100 0.889

84 Ca 94 0.8L5
84 Ca 90 0.780
84 Ca 84 O.7O7
84 Ca 92 0.730
84 Ca 99 0,850
84 0a 9g 0.830
Av. 92 0,782

Rat lFb Rat Wt Rat ï[t
Gõaaã-@ æñ-ffi ñîãr@

1.0L0
L.290
1.500
0,620
o.740
0.850
1.000

0.690
0.480
o.720
0.480
0.750
0.410
0,585

461 L87 187

5,87
5.75
4,82
4.'14
6.55
6.62
5.64 MaLe

5.91
5.65
6.47
7.I5
6.15
6.17
6.23 MaLe

(%
( nat rw
( õõFffi

::': 
j\'

550 t_38 157 -B

Docreaso
Rat Tb Rat Wt
ffionffi ïiffiÏFã

11õ 100 t77

)
)
)

118 157 148 -4

I9

. ::',.j

-45 t7

Ct¡¡

-¡



Case Rat Gonad SpLeen Liver Sex
lfo. IFb Gn Wt Gm TFb Gn T[t cn

85 Co 82
85 Co 105
85 Co 80
85 Co 8g
85 Co 84
85 Co 101
Av. 89

85 Ca 90
85 Ca 10z
85 Ca 104
85 Ca 91
85 Ca 100
85 Ca 89
.Av. 96

0.905 1.150
1.120 0.900
0.760 0.900
o.gg0 0.620
0.9õ0 0.690
L.090 0.?70
0.951 0.825

0.910 0.780
1.020 1.020
0.905 L.320
0.790 0.700
0.995 0.500
0.690 0.620
0.895 0.790

RESÎILTS IN 24

TABLE fI (continued)

C.A,SES (C" - Cancer.

Rat Wt Rat Tt[t

5.02
7.44
7.00
6.50
7.42
6.19
6.55 Male

4.'12
4,96
5.47
5.45
5.15
6.87
5.48 iúa1e

86
86
B6
B6
86
Av.

B6
86
B6
B6
B6
Av.

Co 100
Co 94
Co 95
Co 97
Co 89

95

Ca 97
Ca 90
Ca 100
Ca 92
Ca 105

97

Eæ-ffi Spruen ïF ffieræ

0.870 0.950
0.700 1,100
0.640 0.950
0,815 0,950
0.850 0.560
o.77õ 0.878

0.765 0.980
0.555 L.O50
0.865 1.050
0.795 0.900
L.050 1.020
0.802 ]-O00

Co - Coatrol)

956

Rat ï'lb

5.35
4.80
4.74
4.92
6.90
5.53 Mal-e

5.50
5.13
5. L0
5,20
9.05
5,76 MaLe

(
(
(

108 156

%

Rat Wb6ñffi

T.OB L22

Decrease
Rat ]J[t

Spleen IiIt

,.t'

L23

Rat tr[t
fiîãlrffi

L77

108 178

)
)
)

LzL 97

-14 -t2

t_68

-30

10 onø



Case
No.

87 Co

87 Co
87 Co

87 Co
87 Co
87 Co

Av.

BT Ca
87 Ca
87 Ca
87 Ca
87 Ca

BT Qa

Av'

Rat
Ttrt G¡n

76
75
80
77
74
8B
78

RESULTS IN

Gonad Spleen Liver Sex
Wt em T$t Gm TTt Gm

0.510 0.570
0.765 0.460
0.750 0.790
0.695 0.520
0.555 0.7L0
0.805 0,520
0.680 0.585

0.625 0.620
0.665 0.780
0.875 L.1ã0
0.780 0.980
0.490 0.820
0.6L0 0,700
o.674 0,942

TABTE II (oontinued)

24 CASES (C* - Cancer. Co - Control)

7B
B5
B5
94
75
77
B2

4.77
4.80
5.75
5.30
5.õO
5.82
5.29 Male

tr?tr

5.25
6.25
7.95
5.75
5.35
5, 88 }¡iale

9L Co
9L Co

91 Co
91 Co
9l Co

91 Co
Av.

9L Ca
91 Ca
91 Ca
91. Ca
9l Ca
91 Ca
.Av.

Rat lFb Rat lÄft Rat ltt
eoããffi Epi"onfÐ fiã'@

70
72
73
75
B2
B5
76

0.570 1.170
o.62ã 0.650
0.670 1.0¿0
0.550 0.450
0.685 I.000
0.680 0.7TO
0.650 0.84õ

0.6õ5 L.050
o,575 0.510
0.800 0.690
0.710 0,960
0.6L0 0.450
0.5e0 0.600
o.642 0.69e

LI5

B7
8B
B5
B9
B6
79
B6

4.TO
5.82
5.62
6. B0
'I .Lz
6.70
6.15 Male

5.60
'l .44
5,54
5.79
6.3?
6.00
6.1.e Male

% Decreaso
( nat r¡ru Rat w Rat rlb )( 6ãñ¡m' SõiãA¡iF ffier m- )

153 t47

L22 97 139

LZL 90

L34

-6 27

L24

L24 141 1L -58 -14

c'¡(o



Case
No.

Rat
ïFt Gn

T7
BO

BZ
75
79
75
78

BO

B2
7B
90
T9
77
BL

92 Co
92 Co
9? Co
92 Co
92 Co
92 Co

Av.

92 Ca
92 Ca
92 Qa
92 Aa
92 Ca
92 Ca
Av.

Gonad
l[t Gn

0.025
0.020
0.0L5
0.020
0.020
0.020
0.020

lABI,E

RESUITS r1{ 24 CASES

Sp1-een
ll$b Gn

0.790
0.820
0.790
0.510
0.850
o,770
o.735

Llver Sex
Tlb Gn

5,22
5.72
6.80
6,87
7.65
6.82
6,51 Fema1e

5.40
4.90
5.05
7.60
7.2O
6¿7O
6.L4 FemaLo

0.0L5 L.zzo
0.020 0.720
0.020 0.7To
0.020 L.e00
0,020 0.980
0,020 1.130
0.019 1.005

96 0o
96 Co

96 Co

96 Co

96 Co
96 Co

Av.

96 Ca
96 Ca
96 Ca
96 Ca
96 Ca
96 Ca

.Av.

II (continued)

(c* - cancer.

Rat 14FbRat rûFt

õããffi- snmr¡c ffi;F-rF

t01
90
78
81
80
9Z
B7

o.725 1.250
0.640 L.550
0.585 0.570
0.585 0.950
0.590 0.950
o,7?,5 1.600
0.608 I.128

Co - Control)

590

95
9B

90
90
95
86
9Z

Rat lffb

5,89
5.62
6.06
5.73
6.70
5.52
5.92 i\[a].e

OoÞÉ

5.77
5.32
6. L0
5.77
6.40
6.0O Male

0.200
0.565
0.420
o.225
o.545
0.e80
0.359

(
(
(

106 LZO

% Deerease
Rat ltft Rat ltt R.at lfft

õffiã-@ Spî""n ffi fç'æ-Îrt

1.010
0.850
0.820
0,850
0.550
o.7zo
0.800

425

,',-,1;, ,

,.1 : r,. ,i

81 LrZ

L43 77

)
)
)

27I

-9 23

].47

I15 153

-10

-90 -50 -4

rÞo



CEÀPTM, V

str}fl\4aRY AiVÐ CoNCLüSIONS

I. SIIMMARY

A number of cancer tosts that have been advocated in the last

twenty years have boon reviewed and classified into five groups.

Some observatÍons havo been mad,e on the relative vaLue of these

prooedures as aÍds in the diagnosis of oancer.

One of the mors recent cancer tests has been investigated,

AlcohoL-ether urine extracts from twenty-four oencer patients proven

by biopsy or autopsy vrere injected into rat's. Patients ïrith genital

cancer were not used for these tests. .A,s controls, similar urine

e:traots from twentl-four patients free of canoer and. of approxinately

the same age and of the sane sex wsre used,. The ertraot from eaoh

oanoer patient was injectod. into six young rats. Six young rats also

rooeived injections from each non-csncer patient, Forty-eíght hours

aftor the injeotion, liver, spleon, and gonads of the rats wore

weighed and examined histologically. Tho results were statistioaLly

examinod.

rI. CONCLUSIONS

1. There is no test highly specific and highly sensitive for

ffiiü urt
GS,IÌOOf o



2. As a scroening procedure few if any tests have any

advantago over the erytirrooyte sedimentation rate.

5. Ân lnvesbigation of a biological tsst as desoribed by

Beard has revealod no significant effect in weight or histological

structure in the liver, spleen or gonads of rats following the

injection of urine extracts from cancer patients.

4. This procodure has proven to be of no value for the

diagnosis of malignant tumours.

42
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APPENDTX

ST.A.TTSTICAI A¡I.AJ,TSIS OF RESULTS

Table III presents a statistical analysis of data shown in

TabLe II, as follows¡

Sinae increases in gonadr spleen, and liver weight aro

dopendent to eome extent on original weÍght, the mean inoreases for

oaoh group of six rats were expressed in terms of the increase for

1000 grans live weight. For exampLe, tho moans for the firot Ca group

in TabLe II for gonad. weight are:

.rat weight = 98 gr, gonad weight = 0.532.

Then the increase in gonad woight per l00O grams isr

0'552 xlooo =5.42998
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TABLE III

D¡,TA OF TABLE TT E]CPRESSED AS }MANS OF 6 RATS AND IN TM.¡{S
OF INC,R.EASE IN IftEIGTU PER, 1OOO GR.[X{S ORIGTNAT RAT ]¡TEIGHT

I[a1o Rats in First Group of 16 Means,' Female Rats 1n Second Group of 6 Means

Gonad llÍb. per 1000 fu.

Case No. ca*

5.429
6,280
5.560
5.815
6. Lgz
7.52L
?.678
7.93L
7.L69
7.516
9.4L5
8,500
9.219
8.220
7.465
3.685

57
58
Ão

6L
62
67
69
7L
TZ
B1
82
B4

B5
87
9t
96

(ca) tts.ggs

.269

.409
,167
.2Bg
. L8z
.234

1.550

7,363
8.268

goffi

6,298
4.952
5.728
7.263
5.733
5.808
7,747
7.702
7.588
6.960
B.T7Z
B .890

10.461
8.718
8.299
6.988

(co) ttg.ssz

.280

.506

.38l

.308

.zl7

.256

(co) r.948

õ.236
8.I58

Ca-Co

- .964
1.328

- .368
- 1.448

.449
1.7],.3

- .069
.229

- .219
.656

L.243
- .5õ0
- 1.242
- .498
- .924
- õ.305

(ca-co) - s.547

_ .01L
- .og7
_ ,2L4

,01g
- .055
- .O22

(ca-co) - .g9B

ir¡i ì¡::l::ri.'.,i

68
70
76
80
8õ
92,

(r) oo
(z) so

(ca)

per 1000 grams

per lO00 grans

rats injected with erbract-s'
from cancer patients

rats injeoted with extraot
from oontrol- patients

2.L27
.110

each figure ls
a moan

* ITt.

s 1ç¡.

)
)
)
)
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T.ABLE IfI (continued)

DATA OF TABLE TI ]¡]PRESSEÐ AS MEAIVS OF 6 RATS A.I[D IJd TM.MS
OF TNCREASE TIV lÏETGHT PM. IOOO ffi.êJÍS ORTGTN.å,L R3,T lftfEIGITr

MaIe Rats in First Group of 16 Means,
Female Rats ín Second Group of 6 Means

Spleon lÏt. per 1000 fu.

Case No.

* ïrt. per

#*,lgt. por

ca*

4.878
4.L46
4,232
3.674
õ.693
4,957
4.690
5.O34
9.060
8.226
5.053
6.559
8.229

L0.269
8.046
8.696

coË

5. 515
4.500
6.654
4.484
5. B5g
5.170
4.264

I0.4Bg
9.200
7.559
5.782

10.000
9.270
7. 500

11.Oge
12.966

57
5B

59
61
62
67
69
7l
72
81
BZ

B4
85
87
9t
96

68
70
T3
BO

85
92

(ca) gg.z+t

4.548
4.lo8
6.705

i.0.651
7.534

1?.683

5. BIõ
10.909

(co) tto.¿zo

4.226
4.528

11.726
9.440
7.925
9.423

4.067
9.242

Ca-Co

1.365
.354

- 2,422
- .810
- .140
_ .2L3

.426
- 5.454
- .140

.669
' ,729
- 5.641
- 1.041

2.769
- 5.046
-_4.2rO.

(ca-co) -tz.og5

.3ZZ
- .4ZO
- 5.O2J.

1.21I
.209

e.960

(r) oo
(z) eo

(ca) +s.gzg (co) 46.668 (ca-co) .T3g

_ .254
1.067

li":"ì,11:,1,

l.i:iriai-r

1000 gra:ns

1000 grams

- rats injected with oxbract
from cancer patients

- rats injeoted with extract
from control patients

oach figuro is
a mearl

)
)
)
)
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TABLE III (aontinued)

ÐJ.14 OF T.A3LE II ÐFRESSED AS TÍEATüS OF 6 RATS Æ[D TN IER.MS
OF ]NCB.EASE ]N ÏIEIGI{T PM, IOOO Gts,.AMS ORTGTN-.A¡ RAT T¡EIGHT

MaIe Rats in First Group of 16 Meansr
Femal.e Rats ín Seoond Group of 6 Means

Liver ïlt. p-er L00O Gm.

Case No.

* $¡1. per 1OOO grans

tr 6¡. per looO grams

ca*

7.214
7.988
7.3L4
7.L30
8.204
8.919
9.L67
a õôôI ol' IO
5.855
9.011
B .106
6,772
5.656
7.LzL
7.116
6.622

(ca) tte.ezt

7.667
7.185
6.946
7.434
6.375
7. 580

(c") 42.585

B. O5õ
5.958

Ca-Co

- .281
.395

1,2æ.
,4L4

1.560
.628

1.510
- 1,212
- 1.969

L.779
.5gg

L.LgZ
- l.68L

.õ89

.950
_ ,282

(ca-co) .969

67
5B
59
6L
o4
67
69
7l
72
Bt
B2
84
B5
87
91
96

co&

7.495
7.595
8.568
6.716
6.644
7,69L
7.857
B.4BB
7.224
7.232
7.713
5.640
7.337
6.782
8.066
6.804

(co) ttz.egz

7.086
8.101
B.226
6.O44
5.337
g. õ46

(co) 4g.r4o

7.539
5.610

rats injected v¡ith ertract
from oancer pationts

rats ÍnJected wlth oxbract
from control patients

.5Bl
- .g1g
- 1.880

L.g 90
L.0gB

- .'l 66

(ca-co) - .555

.494

.329

68
70
73
BO

8g
92

(r) oo
(a) eo l:-:i l:._:il:

)
)
)

each figure is
a mean

!1;iri=:r
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0:r exa¡nining the data it is obvious that since Ca represents

results for oancer patíents and Co the results for corosponding

controls, the value of Ca - Co for any one patient should bo positive

if the treatment of rats by the uríns ertract is causing a more

rapid incroase in the gonad, spleen, or liver weights. Tho slgns of

the Ca - Co vaLues are sumnarized Ín Tablo IV.

TABLE TV

STGNS OF CA . CO VALUES

Gonad ïW. Spleep lñfb. lig]þ.Fõì:-GE. ñffies. ñFs.
MaIe Rats 6 10 4 LZ 9 7

FenaleRats O 6 4 Z 3 5

This vory sinple analysis is in itself sufficient to indiaate

that there is no tendency towards a positive reaction. If the test

is to be of any value in a specific instaåce, all the values Ín

Table IV should be positlve. .A,ctual1y the results with gonad weight

and spleen weight indicate a tendency towards a negative reaction--in

other words, in the najority of cases the woight increases for tho

rats treated with urine oxtract from the canoor patients is Less tha:r

thoso treated with urine erbract from non-cancor patients.

Iu order to be certain that arry significa^nt indications in

tho rosults were not overlooked, the data of Tablo III were subjeoted

to analyses of varianoo as given in Table V.

In the analyses of fable V the mean differences indicated by
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Ca - Co are not significant at the 5fi leve]-. In two cases, that of

spleen woight (naLes) and gonad weight (fonialos), there are indications

of significance but as shown by Table rv this is a negative rather

than a positive effect. ft indicates actually a slowor growËh due to

the extracts from the canoer patients than from the fioo-cancef

pati ents.

Gonad
Tleight
(nales)

V

DAT.A, OF TABLE

MS

.3932

5.6209

.7554

9.068 5

11.0861

2.3624

.0¿93

.9376

.6L22

.0192

.0155

.0091

Sploen
Welght
(nales)

Ca-Co

Pairs

Error

Ca-Co

Pairs

Error

Ca-Co

Pairs

Error

9,0685

l_66.29L0

35,4357

0,029õ

14.0646

9.I829

0.0132

o.o777

0.0155

]II

F

o,52

4.79

5.84

4.69

0.05

1.53

4,29

5,01

5% Pt.

4.54

z.4l

4.54

2.4L

4.54

2.4L

6.6L

5.05

lABLE

A}T.A¡YSES OF VART¿NCE ON

ss ÐF

Ca-Oo 0.3932 1

Pairs 54;3142 15

Error 11.950õ t5

Liver
Tfelght
(nales)

t

15

1.5

I

15

L5

Gonad
Weight
(Fenales)

I

5

5
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T.A3LE V

AI{á¡YS¡IS 0F VáRIAI']CE

ss D

Ca-Co 0.0455

Pairs 81.0855

Error 17.8356

(oontinued)

ON DS.TA OF T.ê,BLE

F MS

I .0455

5 l-6.217l

5 9.5671_

5/" Pt.

4.55 5.05

1.56 5.05

ITT

F

Spleen
1¿Teight
(femaLes)

tiver
Weight
(fenales)

Ca-Co

Pairs

Error

o.oz57

5.6519

4.LZgB

1_

5

É

.oz5T

L.1264

.8260

tl ¡i ri :l

;:i: r


