1 NETH(I) AND #@ARATUS FOR MEASURI NG THE DEGREE OF

REACTI ON BETWEEN A FOREI GN ENTI TY AND A SUBJECT' S BLOOD, CELLS

NETHOD AND APPARATUS mmmnm
THE DEGREE OF REACTION BETWEER A FPOREIGN
ENTITY AND A SUBJECT!'!S BLOOD CELLS

o’

BACKGROUND OF THE INVENTION

This invention relates to the field of cellular
izmune reactions; and, more particularly, to & method
and apparatus for the direct and/or indirect
determination of the degree of reaction (if any)

- between a foreign entity and a subject's blood cells,
for diagnosing a malady of tre subject.

Diagnosing maladies is perRhaps the single most
important aspect of medicine. The key to diagnosing
a malady is based on an understanding of the malady's
cause.
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Description BACKGROUND'ERY THEISRORRTIUN 2523 cHpRs | (- &1 PBRATERt es to the
field of cellular i|mhrer chagtildmessend sualy aspantiiaxgy pr ednresrket hod for

the di- rect and/or a'zlgj&agad(xaj %WﬁmﬂfustWrmow@@g tion (if
S o ol o B af et ) S RN L s 1
singl e nost i mS por e ctliﬁfl“ﬁ%m PHePRESihIS Gﬂﬁgwra mal - .
cther toxins ox m:.czo-organisms, including viruses
and bacteria.
Every day, the human body is expased tc many
~ typaes of foreign entities, and when so exposed, the
© 20 body may ingest some foreign entities, by eating or
breathing them in, or perbaps merely by touch. Once
a foreign entity is ingested, the body identifies it
either as being neutral, in which case the body does
not react in any extracrdinary fashion, or identifies
15 it as being potentially harmful, in which case the
body acts to defend itself. .
If the foraign entity is in fact haxmful, such
as a carcinogen or a virus, it will cause certain i1l
effects to the individual, such as disease. BHowevey,
20 even if the foraign entity is benign, and might not
) cause any untoward affects by itsalf, the reaction of
~, : the body to its identification as being harmful may
have its own set of ill effects, such as an allergic
reaction. '
2s The body’s defenses, primarily the immune
system, and the manner in which they act to defend
the body, have been greatly studied. In broad terms,
the white blood cells (leukocytes) in an individual's
. blood act as the first line of defense against
3a foreign entities classified as haymful. Once a
fareign entity is identified as being harmful,
besides the natural (innate) immune response, the
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ady is based on an Bﬁ&%&%ﬁ&?ﬁ‘g‘%ﬂ%&fﬁﬁlﬁﬁ%‘d&ﬁs‘é@“ cﬂ?&&?el | | nesses
and afflictions (i.withethaliforeigthentifnasd) rids covjusceiomyith Sheergy or

cancer) are caused RpuRbBeytid,Vasiiatoys tAaNTMEad il rag8igs tepiicy.f or ei gn
enti- ties, such as envirhoarygené %Lop‘?gﬁgl‘?%&‘w i) QU Bl POSSI bl e

carcinogens, other toxins or ncl udrng “vi ruses and

bact eri a. By er y TaEponSSH OLh e L akaertes £ Fs £9TedIRMREITYpes of foreign
entities, and when sdestifisddastiomitaly after thecahtibedidsamdgn entities,
by eating or breat hh_ggk%i Bemiiine€r haps nmerely by touch. Once a foreign
en- Pirst, the leukocyte increases in volume, to
~ surround and enclose the foreign entity. This
10 reaction is similar or identical teo a phagocytosis
reaction, in which a cell ingests a particle,
‘Bellanti, J.A., Immunology III, W.B. Saunders Co.
(1s8s), p. 16.
. Second, after the foreign entity is enclosed by
1S the leukocyte, the volume of the leukocyte decreases
in a so~called complexent reactiom, i.e. the
leukocyte develops a small dafect in its cell
membrane, and begins to extrude a portien of its
cellular material, Bxyant, N.J., Dumunchematology,
20 W.B. Saundexs Co. (1982), pp. 54-58.
. Finally, the leukocyte releases all of its
S~ cellular material, and breaks up its outer membranes.
This reaection is similar to the degrammlation of
basophiles noticed in the presence of IgE mediated
25 reactions, Bellanti, supra., p. 252.
I have recently discovered that some red bhlood
cells and same platelets alsg participate in the
body's immune response to an invading substance,
undergsoing reactions similar to those of the
30 leukncytes. This pbenauenon has not heretofore been
recognized, and its discovery may assist in the
understanding of the body's immune reactions.
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ity _ ted. (cjltheotrfat:.onzzrtheimunab system, i.e. how
whi oh ia'SQQ?ﬁeebody%sé st L Hecponites, a7l diTipd gl HReibhT
identifies it as beionfifdesntand howhantihedies,appn produced, I#'E‘boc?}° act s to
defend itself. s eurrently known theory, however, explains all aspedtd i
of the body's defensive reactions. In addition, no
currently known theory is generally accepted as the
sole basis for explaining the reactions.

This lack of an understanding of the izmmnme

- 1o system response has hampered efforts to devise a
uniform and comprehensive diagnestic tool or method
for the diagnosis of a wide spectrum of maladies.
Since a comprehansive understanding of the machanics
of the immme response is lacking, there is no

piL comprehensive understanding of how maladies may be
recognized at an early stage.

Cu;g:ently, diagnosis of a malady is more ar less
by a look-up method. A subject approaches a doctor
and relates his symptoms. The doctor then matches

20 those symptoms with the symptoms of known maladias,
and attempts to cull a short list of possible causes
from 2ll of the conceivable causes. Based on this

- list, the doctor will perform tests to isolate the
cause of the malady. If thezre is no positive test

25 result, then a nev series of tests will be performed,
and this procedure continues until a positive result
is attained. This may take a great deal of time and
expense, and some of the tests pexrformed may be
discomforting or even painful for the subject.

30 This procedure is necessary because most tests
are directed to specific symptams of an illness. For
example, an illnass which affects kidney functien may

$i. L
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be indicated By an increased level of urea in the
If the foreign entitsubjecthsfioaiilyafhtids. S ahe tasta m, tbnogumtor a
virus, it wll cause’cﬁﬁ{%_,a e lwig
di sease. However, even | EE (§:r e%éﬁf&eﬁﬁ %ft IS q' ranklg not cause
any untoward ef- fechd e FP%E‘F‘ S %“Pe%cﬂ”&ﬁsof ?
identification &s bei.dg:ﬂﬁynfh& mnadad pex ises, dwmt :et.hd nehkntéfatt S, such

as an allergic reacté,&ﬁcted b yO 2! yp&,gmffgpm wRIA8Ps b¥ebdfcd mMune
system and t he manner e V\Jila&_ tyﬁexthaé hao defengn&act}s Ypowever.
. Pirst, it depends upon the subject's ability to
. recognize symptoms. If the subject has not stazrted -
- 10° to feel the effects of the malady, then he may not
know encugh to tell the doctor of a minor symptom
which would indicate a serious malady. It is for
this reasen that a wide battery of tests is often
prescribed for a new subject, to ascartain to the
15 extent possible what may be ailing that subject.
These tests may be time~consuming, expensive and
even painful. Additionally, if the right tests are
not called for, someone may be diagnosed as being in
good health, but in fact have a massive tumor (for
20 example) whick has not yet bequn to cause any visible
symptoms. If a subject is suffering from more than
cne malady, the various symptoms may alsoc mask or
disguise each other, leading to a false diagnosis.
. A gifferent problem arises if two maladies have
25 sinilar syxptoms. A diagnosis based on- symptoms may
be unable to discern two completely different
maladies havipg similar symptanms. |
Furthermore, the subjectivity of an individuval
~ as to the experiencing or relating of certain
30 symptoms may also come into play. For exanple, a2
slight headache may not cause an individual any great
concexn, but may in fact indicate a brain tumor.
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(l eukocytes) in an isﬁidusuabéd todznan abja@&vtmce%trmdﬁ mayobecesedse
agai nst foreign entigd e, ggg ,%Q hgfrﬁﬂ ce‘,gﬂ{ ug entity is
identified as bging harniy es e nat |nna ne response,
the body may pr3duce® Fl?ﬁéﬁ"ﬁg thi ?‘bé)el gn
entity and, in conj mmnawm nmom#wﬂmvééﬁ rbslmelnvadl ng
(70 Sy oo | BISEORSY) MkBeseut Malegigtare 1 e T, ponee
gntl bodi es an)cgl | eukocyt é@z@%%%l %&ﬁ'&h "me'st %%%P%;& creases in
vol ung, to sur- possibility that a partxcular nalady may not canse
= 10 any noticeable symptoms until it has become quite
serious. Thus, the afflicted individual may not know
encugh to have tests performed.
The tast described in my above—-raferenced patent
application agsists in the diagnesis of allergies by
15 2 simple blood test. The disclosure &f that
application, however, does neither teaches noxr
suggests any applicability of the test disclosed
therein beyond allergies.
Furthermore, prior tests are not useful in
20 diagnosing maladies for which there are no antibodies
produced by the subject. If the introduction of the
foreign entity to the body does not result in the
production of antibodies specific to the foreign
entity, then the body will not react to attack it and
25 no reaction will take place. This is the case, for
example, with respect to carcinogens. Since the body
may not produce any natural antibodies specific to
the carcinogen, the body may not act to attack it.
Thus, a cancer caused by the careinogen is free to
30 develop unfettered, until it is of 2 size sufficient
to be detected by other conventional means, such as
by palpation or X-ray. No early detection is
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possible, however, until symptoms are evidant. In
round and encl ose t hg, £ oreicana S0l | mBPahsS médhs %’"Qé Ldenti cal
to a phagocytosis re ctf in whi (t‘::ﬁea ceﬁ I ngésts a particle, gﬁianti,
J. A, Imunology I1] %. Saunders’ Co. (1985), p. 16. Second, after
the forei gn entity is erfbexeetis (ghushe heekofpt @an bbjectiverkest vhich
| eukocyt e decregses e fsed !ty L& e R d&‘ia%k% sgukocyte
devel - ops a small %"&F&F& Its_ce ?HP Nﬁr%e E'?ns to g%'rude ‘a
portion of its cell rFaY beppsgag te dipgne SRES9Y B B.
Saunders Co. (1982),thms.ingastion of foreign entities for whick no
antibodies are produced by the subject. There is
— also a need for a method of diagnosis in which
10 maladies may be diagnosed at a stage before the onset
of extermally ohservable symptoms.
There is therafare still a need for 2 test which
may be used to assist in the diagnosis and treatmant
of maladies which affect the red blood cealls or
15 platelets of a subject.

OBJECTS AND SUMMARY OF THE INVENTION

It is thus an object of the invention to provide
a method and an apparatus for the cbjective
determination of the degrae of reaction between a

20 foreign entity and thae blood cells cf a subject.

It is a further object of the invention to
provide such an improved method and apparatus where
accuracy and reliability will not depand upon the
subjaective interpretation of symptoms by a subject ox

25 his physician..

It is another cbject of the invention to provide
a comprehensive testing method and apparatus which
may be used for the diagnosis of a wide variety of
maladies, without the need for a multiplicity of
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tests and procedures.
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provide a method of diagnesis which is capable of
diagnosing maladies caused by foreign entities for
which the bady of a subject produces no antibedies.

In accordance with these and other objects of
the invention there is provided a method for
diagnosing the presence or absence of a malady in a
subject, the method comprising the steps of:
counting a number of blood cells of a single type
selected from the group comsisting of leukocytes, red
blood cells and platelets, in a first bloed sample
drawn from the subject: mixing a substance having a
predetermined relationship with the malady with a
second blood sample drawn from the subject to form a
mixture, and thersby allow bload cells of the second
bload sauple to react with the substance; counting a
number of unreacted and reacted bleod cells in the
mixture; comparing the number of the blood cells
counted in the first blood sample with the number of
unreacted and reacted blood cells counted in the
mixture, to determine if the blood cells in the
second blood sample reacted with the substance,
thereby diagnosing the prasence or ahsence of th.e
malady in the subject.

In accordance with a preferred embodiment of the
invention, there is further provided a method for
diagnosing the presence or absence of a malady in a
subject having bloocd, the bloed including blocod cells
of at least one of red bloocd cells, leukocytes and
platelets, the method comprising the steps of:
separating a sample of the blood of the subject into

(S 2N
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terial, and breaks°6pﬂﬁs out er %Faﬁ% wﬁnag ?‘ﬁﬁﬁ? t?gl mlar to the
degranul ati on of bEIBHR ReVingarPraxirately aqRIdndisteridutions pht ed

reactions, Bellantblocdiedlsthetedn; cowitiigyve hedbat of & etexered that

some red bl oog cel | et Sexeld | dy's irﬁ
mune responsegto a{:ﬁ%\%}dlﬁ%&*& tgngé S%PE%%%Q ctloﬂsgﬂﬁ ar to -
t hose of the |euko ?ﬂ?&"‘ﬁ] been

recogni zed, and i tsanﬁlmoamtmyaam: iaf Bhsemmafnglmdt he body's
i Mune reactions. celldVHRY+thd Q@8] Cdiiti1e3S miRikd G RidSEARcaBeER SM
a predetarmined relationship to tha malady with the
~ 10 at least one test sample, thereby producing a
mixture; counting a number of a first type of blood
cells in the mixture: comparing the numbexr of the .
first type of bloocd cells in the mixture with the
mumber of the first type of blood cells in the
15 control sample, thereby producing a first result;
lysing a portion of the bloed cells in the mixturs;
counting a number of a second type of blood cells in
the test sample; comparing the number of said sacond
type of blood cells in the mixture with the pumber of
20 the secend type of blood cells in the control sample,
thereby producing a second result, whereby the
. presence or absence of the malady may be determined
~ by the first and second results.
In accordancee with a second preferred embodiment
25 of the invention, there is further provided a method
for diagnosing the presence or absence of 2 malady in
a subject having blood, the blood including blood
cells of at least one of red blood cells, leukocytes
and platelets, the method comprising the steps of:
30 separating a sample of the blood of the subject into
a control sample and at least one test sample, each

of the control sample and the at least one test
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in the control sample; counm amhazotredblecd

behind the operation @byl ?uﬁ%?&l ogni ze
and define harnful forel ne‘éélt I - a%‘h%vxf a% g uced }
etc. No current!y® kno  inothe contzep| sanpled Pi&!sﬁ tapeehody’ s
def ensi ve reactions: Bnthokiiﬂ!edatemm matibnéhi@mtﬁwrmgeﬂﬁal |y

accepted as the sole RRgigef XEhe ol %Ekggg F‘W"EF | ackof an
under st andi ng of the ne I%Egtee response as ha or és?o devi se
a uni form and conpreh@ggg‘b?'d\#gﬁﬁ%@ BERbes, of, Blf &EB® ag- nosis

of a w de spectrum of it comSining the ompley btnﬁmlsﬂedst shdi ng of
the nechani cs ofiat he L{PMRR with the number of platalets in the contrel

sanple, . therveby producing a first result: counting a
- mumber of red ‘blood- cells in the mixture; comparing
the mumber- of red bload-calls in the mixture witk the
mmbar of red blood cells in tha.centrol sample,
15 thezeby producing a second result;- counting a- mumber
of leukocytes in the mivture; comparing the nmmber of
- leukoacytes-ip the mixturse.with the munbar of -
leukocytes in tha control sample, thereby producing a
third zesult, wvhereby the presence or absence of the
20 .- malady may be determined by the first, secomd and -
third results, ' . .
Inaecordancaw:l.thathudprezmod enbodinent
of thae invention, there iz further provided a2 method
- - for diagnesing the presencs or absence of a malady in
25 a subject -baving blood, said method campriging the -
- - . - sheps of: - separating a -sample of said blood of said
- subject into a control sampie and at least one test
sample, each of said centrol sample and said at least
- one test sample having approXimately egual '
a0 diseributions of: leukocytes-therein: lysing a poxrtion
of any red-blood cells in said control sample:
counting a number of leukocytes in said control
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to react with said substance, and form reacted
leukoeytaes in said-mixtnre if said subject suffars
Zrom said malady; lysing a portion of any red blood
cells in said mixture; lysing a portion of said

- -raacted leukocytes- in said mixture; counting a nuzmbexr

of unreactad and reacted laukocytes in said mixture;
camparing said number of unreacted and reacted
leukocytes in said mixture with said mmber of
leukocytes-in said contrel sample, to determine if at

. least a portion: of said leukocytes in said saecopd

sample reacted with said substance, therehy .

indiatingthepmmoxahsenceofsaidmadym

said subject. SR -
mmnthafmthp:etmmoﬁme

‘of the invantion, there is furthsr provided a methad
for diagnoging the presence or absence of a malady in

a subject,- said method comprising the steps of;
sizirg a number of lenkccytes in.a first bleod sample
drawn from sald subject; mixing a substance having a
predetermined relatiopship with said malady with a
second blood sample drawn from gsaid subject to form a

- mixture, and thereby allew leukocytes present in said
- second bloed sample %o react with said second blood

samle; sizing a number of unreactad and reacted

- leukocytes in said mixture; apd comparing said sized

leukocytas of said first hlood sample with said sized

- unreacted and reacted leukocytes of said mixturs, to

determine thereby if at least a portion of said
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Currently, diagnosis 3
subj ect approaches & _5%
mat ches t hose synpt

i st of pogﬂ
Based on this |ist

| f ;there

cull a short

t he mal ady.

wi || be performed; a#‘FH-' .

said

said malady
%ﬁ%‘ﬁ% %@ﬁ#ﬁﬁ &0 then
EhaxabetyRsiof known mal adi es, and attenpts to
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attained. This may ta%ﬂew&mthmmwémne of the
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25

separating|a blood sample drawn from said subject
..into a congrol sample and at least ane test samplae, -

d contrgl sample and said at least one

s therain; lysing a portion of red blood
d control sample; sizing said leukocytes

n of said laukocytes in said contrel
vy a substance, having a predetarmined
tip with said mady, with said at least one

otanyredhlccdceusinsaid
ysing a portion of any reacted leukocytes
. 8izing said leukocytes in said
gane,ra;;ngasizedistnbutimot
in said mixture; and comparing said
of said leukocytes in said mixture

1 sampla, and determina thereby if said
present in said subject.

y stated, the invention is directed to a
r the diagnosis of z malady in a subject by
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the obse:vmg of a degree of reaction between all

be di sconforting or Bt ) |g! S Rgocedure is
necessary because m)§ tests are %f%;ecte Jf@:"sdegﬁ IC synptonms of an '
i |l ness. For ex- anpPlataketsy| iadhe subliestishlooR wikh 3 £e28igR nay be

i ndi cated by an increntity bavehg i predeterminsd rebactinshitpdiiich thai ds

The test, then, gfor ig?laik flﬁ%% tf—”‘?ﬂﬁﬁﬁ
urea in the subJ ect's Do |F’QE?¥ uch tésts do_no ent’l mal ady

per se, but rather &F BediTirre SRAIERE| - ady s
presgnce. The | oniﬂ,{qr mahamﬁmmngoﬂams&pletmu deastione, it

depends upon the Subjgey'saugbhl | tihd Rab€ ffliple includes a pértion of
the subject’s blood and the fore:.g'n entity being
lo testad. -

The above, and other abjects, features and
advantages cf the present invention will heccne
apparant from the following description read in
canjunction with the accompanying drawings, in which

15 like reference numerals designate the. same elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 13 is a block diagram showing the
connection af the various components which make up
the present inventive apparatus; and

20 FIG. 2 is a flow chart showing the steps of
the inventive method.

b e

DETATLED DESCRIPTION OF THE FREFERRED EMBODIMENT

My referenced application, describes a test for
use in the diagnosis of allergies by measuxing the
25 degree of reaction between the leukocytes in a
subject's blaod with a suspected allergen. The
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nize synptoms. |f the sufted:imAet)evident fxen o remting\ofthadis of the
mel ady, then he may ngiplseavienyi@vever)cid iy didesvery that mamer Synptom

whi ch woul d i ndigate i | ad IE |§1fg§ %m§[ -1 hat | de
battery of test s,"F.’i S o@p%d%r New su | ect, ﬁoi iais'%%ftal nto the
extent possi bl e what TRactienaiin @ysuhiectipjhiood similar to thosa :

-,

-

20

25

30

resulting from allexgies. It is my theory that the
reactions of the body!s immune system ip responding
to the identification of an allergen, i.e. a

leukocyte engulfing the allergen, enlarging and then

extruding its cantents, is basically idemtical to the
bodily reactions to the intreduction af other foreign
entitias recognized as being barmful, such as a vixus
or even a carcincgen, In suR, it is xny theory that

. most maladies may be diagnosed by the observation of

the reactions of the body's immune system,
specifically, the size-distribution of the leukocytes
in two samples of a subject's bBlood: a caontrol
sanple which has no foreign entity added thaxeto, and
a tast sample which has at least one foreigqm entity
added theresto. C

The basic method and apparatus of the invention

'discleosed herein is contained in my earlier

application, but the hreadth of its applicability is
significantly wider than heretofore realized, in its
reack beyond merwuly' diagnosing maladies other than
allergies.

What I have recently discovered, haowever, is
that certain red bBlood cells and some platelets react
to an invading foreign entity in the same fashion as
do leukocytes, i.e. they combina with antibodies ®to
react with foreigm entities, causing the lysing of

L L
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5 ) These tests % ar?gi?t js'nrﬁhn‘ diagncsis ud %eatnent nful .
Addi tional |y, |fthe7"?‘3'ﬁ1%f§é“‘a %‘P%‘oﬂ‘%& g eaﬂ&‘%‘%gﬁ -
di agnosed as bei ng i rekjedx ahsehidct Bas 2 il Zedhblecd: galds ceuntynor (for
exanpl e) which hgs not ygarbegitihre £2UfEudRlct Rad!£ W R Bload
cell cpunt-due to an allergic. reaction to certain
¢ .. foreign entities, then thae aveidance.of. those foreign
entities may lead-to 2 .nozumal.ryed.hlood cell count.
The testing for such.a reaction-by a sudjecttis. rad
10 bleed cells'may be performed along lines ganaxally
similar to those of my earlier tests.
- e Furthermore, similar:results by tasting .
t - platalets may be achiaved for othar maladies. . ¥ore
. research is required for .determining which types of
i5 blood cells ars hest used to tast for cerxtain
naladies, -but the discovery that all bhlecd cells -
react in an allergic-type xeaction .to tha presence of
an invading foreign entity leads to the importance of
testing all -types of blood cells for rsaction with
20 -tha f.o_:aigg enticy. For ease af referenca, the term
.- '"hload cells®, as used berein is meant to. include ...
. éW-de«usaadlmnW“ .
. though platalets are act genarally considered to be
bload. calls for all purposes.
25 An apparatus -in accordance .with my inventinn for -
) perfarming. the tests of.the inventive method, .as
shown genarally at 10 in Pig. 1, .comprises a counter
12, an amalyzer l4, a computer interface 16 and a
. computer 18, each connected in series, and a disc 20,.
3Q aprintarzzandavideed.isslayze,eaehcomcted_
to the cutput of computer 18.
To conpence the operat:.on of the inventj.ve

IThis Sheet Has B

e il




If a subject is sufferlnglfraom rmre tﬁan one |ag§a the varlou sgrgtoms
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array of different maladies.
Itisnecassaxytasmanemallm
distribution of blood calls over the entirs volume of .
the blood sample, and so it is macessary to tranafey
blood .from the vacutainer to an apparatus (not shown)

.which will have the capability of contimicus flow

circulation, in knoun fashion. Such 3 device will

. cause the calls of "the sampla-to be digtributad

generally evenly over tie entire gampla.
Itispretar:cdthatasiuglobloedsanpledram
for a mmber of fareign antities, and so tha hloed

. dzawn from the subject is gseparated into a plurality

of smaller samples Lor testing. The preferred method
of saparation is.to place 100 microliters ‘of the
drawn blood into a receptacle cemtaining an
appropriate suspension medium, e.g. one-half unl of a
halanced pH saline solntion.. Tha precise amncunt of
the suspension medium used is not critical, except

-that tha same amount thereof should he used
. throughout the. test, i.e. in each sample of the same

blocd. . This will snsure that measurements taken for
the test and control samples may be directly compared
by virtue of the fact that they both have a similar
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An incorrect and possTHIRFTraf AeubPTEREE iR YO4PM&ys a serious concern to
doctors, and there is a Sbeitas cubdd centimetepeos idrpwnebloedi ch may be

useg to di agnosfe a vag g&famwhgéfﬁed wg_lh_oggfg‘k@gﬁg_gfsfbg![ [ tyI of maski ng
or disguising of sy B, qul e perfornmed effectively,
relatively i nexpen5| véﬁ% ecri vgl and qui ckly.
fter separa.ti/on of the drawn sample inte the
control and test samples, the foreigrn antities are
introduced into the test samples in the form of

.y solutions.
Suitable solutions may be purchased commercially
10 from any one of a number of suppliers.

Alternatively, suitable sclutions may be prepared by
adding 100mg of a dried extxract of that foreign
entity to 10ml of Tsoton IX or IIT (distributed by
Coulter), or any mixture thereof, or in 10ml of a

15 suitable 4iluting sclution. In many instances,
injectable paragen-free, sterilized water will be
suitable, in others perhaps alcohbol. The particular
-diluting selution selected will depend upon the
foreiqn entity being miwed, and the selection of an

20 appropriate diluting solution is wall within the
knowledge of those of ardinary skill in the art.
Once pade, the mixture is allowedé to stand for 24
hours at room temperature, and then filterad throuch
a mesh cepable of filtering solid particles.

25 Different solutions of foreign entities are
introduced into the various test samples. ‘Tt is
prefezrred that one foreign entity be introduced into
each test sample, but it is contemplated that, in
some embadiments, each test sample may have a wide

30 variety of foreign entities introduced thereto, so
that a single drawn blood sample, which may otherwise
be usable only for 75 tests, may be used over a much

{This Sheet Has Been Replacec
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25

30

sample was the specific. foreign entity which caused
the peositive reaction. It is also preferred that an
amount of the suspension medium, equal to that
introduced to the test samples, be added to the
control sasple. .This allows the direct comparisem of
the two samples, since they will have generally

ddentical counts of leukocytes (before the studied

rsaction), and generally similar volumes. .
At this.point, each sample, i.e..the control
sample and gach tast sample, will contain 3 mixture

. of suspensian mediom and whola blood, which in turn

includes leukooytes, ¥ed blood cells and platelets.
In addinion, the test samples will have the solutions

" of foreign entities therein. Since all three types

of blocd calls are of .importance to this test, it is
important that each he measured sepayately.
In the preferred embadiment, counter 12 is

Caulter Counter Modal Z-¥, which may be set te count

the nunber of particles witkin a given size range.
Thus, since platelets are much spallexr than red and

: white blood cglls, it is simple to avoid counting

them by setting the minimum particle size at a size
greater than that of platelets, and less than that of

. tha red and whita. blood cells, for example 3.5

microns. Similarly, it is simple to count only those
cellshysettinqtbanaximmlevelotcounterlzma
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140 379 assists int

di scl osur e,

however,

blood calls is prnsently availahla. bowever. It is

alfi e et} Sk ByE s E T

%?zﬁ{?aaﬁﬂFﬁ?Eﬁﬂq ity of

t he

test dis- cl oseostherel nabﬁietbizahlﬁwnmu@baaa Eacthdtatt cedn- yt hi ng
beyond the applicati

tests are not useful

ant i bodi es produced Bp &

gi&&l%%l ng rradﬂ"g |es fm ereg%u;giggz:-j;

entity to the body dmoﬁote;:hsbbtumtdﬂefﬁr_aﬂuctm Bayabs | takenc 8sse-
cific’to the foreign gohishiie ddit, | Hndid Bhe'rblatiVelycdfiall tumber of

.(.

10

vhits hlood cells existing in hlood serur may be

: disragarded whan .the count is made. The small exror

which pay occur .(on the arxder of 0.1 pexr cent) may be.

diszegardaed, sinca that exzor is generally far
smaller than the error factor of the equipment, and
is also far smaller than the amount of change

fcxpectad.ia'tha cass of a positive raaction. . After

the red blocd cells are counted, then it ig .desired

to count the leukocytes. .
.o avoid counting red blood cells, which, as

- stated, ave of roughly comparable size to the.

leukncytas, it is prefarred that those caells be

25

30

eliminated. This is pruferably accompplished by
adding a substance vhich will immediately cause red
blocd cells to disintegqrate (a Ylysing™ substance),

for.exauple a solution comprising ope percent Sapanin
.. (coultez) and the remainder bacteviestatic water. '

Alternatively, the red blcod cells may be
nschan;calxy ramgved from the sample. This sclutian
may also serve ts lyse some :aac:ea leukocytes in the
tast sample, thereby anhancing the cbservable effects
of the reaction (if any) between tha leukocytes and
the foreign entity (together with the antibodies).
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attack it and no readerghed;leukogytes arse elininated, prafesably aftexanpl e,
with respect L0 Car cipaedeasat S0EE 10GARaMNS AT {rkEQdUEEL N b ghi o

anti bodi es specific
Thus, a cancer cause

T L A

until it is of & sizprodetenuined niniwm) siget bevad, conptat ok @AY baal
means, such as by pauwgahi €d.cdant- aﬂys;m £8é| YellicitienOBS | Ehed CoRERDE

however, until synptons g@ %dent I n %‘B%i nstﬁgcesm&hg. &nzesfof
ut’

synpt ons neans |mT1 nSALEe

et -

i0

20

-25

30

--tha- conptrol sample-are uged as a reference fox
comparizon of the results of the sama counts
pexrformed on the control samples. It will ke
appreciated that the platelets may be countad either
befora or afhar the counting of the red bload calls
but bafore the leukocytas.- Sinca platalets ara naot
directly affacted by the lysing substancas, the crder
of counting the platalets and red blood cells is a
were matter of choica. Howevar, .the red bhised calls,

- when lysed, may create particles which are of a siza

on the order of platalets, so ths platelats should be
counted prior to lysing the red blood calls, which
means prior to counting the leukocytes. Of course,

-1f some other mammer of -separating the three types of

blaood cells is usad, such as mechanical separatiom,
thenthaarde:cfemmtingisevenmeamﬂ:erot

--ma:llchc:.ca

Ifthebloodcﬂllsmmo:motthemt

-saplamc:umpmaatmytonigauuty,

thentheyvillreactinthammibad i.e. by
getting larger, then hreaking up and finally
dissolving. These reactions will cause a distortion
of the size distributions of ths bhlood cells in the
positive test samples, since the numbar af blaod
cells in lower volumetric size ranges will diminish,
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7 There is thﬁns' t-éth"nge for an "E ecflve?esmglpddcﬁbnoée a
wi der variety of numl adi &Re . .qREPRR QS m‘% 1% @3yt be Foagh v3suadl¥di es
caused by the iBgesttordeterhinei { tha! atrhiser i bdbba celis iy bodi es are

the test sawple is less than that of -tha control
(indicating positive reaction) or it may be inmput to
.- analyzer 14, such as the Coulter Channelyzer, .to
— 1o aumber of . .red bMlood cells .present in each of a
. . plurality of size-distribution ranges. This is
..referxed to as ssizing™. '
Tha .output of analyze:ltuyalsobainputto
. computer. 18 .through. interface 16, in known fashion,
i5 to stors.the data and compare autsmatically the
Tesults of tha count aof each test sample to that of
the control sample as well as the siza-distribution
of the blood cells.:. If the numbexr of bloed cells in
. .2 test sample is legs than that. of the. contzol by
20. - mors than the error factor of counter 12, then thexre
i3 a pasitive reaction. The error factor of each
. piece of egquipment used is ysadily available from its
. ®amufacturer, and may vary:from mapufacturer to
. manufacturer. In additjoen, if the comparison of the
25 size-distribution resulits jndicate enlargement of
blood cells, then there is also a positive reaction.
Once all comparisons aye made, the cutput of computer
18 may be displayed by any means desired, such as
_printer 22 or video display 24, and may alsa be
30 stored on disc 20 for future reference.
. Storing data is useful for later reference on
_.the same subject at a later date. If a contral

-

1This Sheet Has Been Replacec




tima is.vastly dizfmfmthatotazi:sttast

TS 2 Sl PR e il

external |y observab nfhat subjeeris; ixmune systemst (Mis need for a
test whi ch nay sbe uwed.‘m tmfnsézetdsaw datdraifd N lcatbenal -

adi es which affect %Wéil eIIs or .platel et}s3 of, a subject. OBJECTS
AND SUMMARY OF THE | t thus an object o the invention to

provi de a neth-
mdehasedouthaasmptinnthatazpzdgnmityis

added to the tast samples s produce thereby a

10 reaction. . This may not be affegtive in all
instances. Cartain non-immznelogic reactians cause
cellular reactions similar to the.above-described
immnolagic reaction. . In such casesa, tha inventive
tast i3 still eftactivcindiagaosinqtuaalad?, s0

15 long as.the non~-immunalgic reaction causes changes in
‘¢allular size, ox .cellular destructiom. -

e As described thus.far, the invantive tast
requires the presence of two elements in the blcod:
antibodies and blood cells,.so that the introductiecn

20 .. of tha third component of the studied reaction, the
.+ foreign.eptity, will .canse.the measurd reactions ta
o appropriate for all.fareign entities, however. This

is particularly true for carcinogensas, for .which no
25 .-naturanymingantz.bod:.aauepzesentmths
. . blood of -most peopla. - - .
- The test will still work, howeveyr, with cone

---modification. Instead of adding the foreign entity

to the-cantrol sample, .a different substance, such as
30 an antibody, is introduced thereto. This

. modification will enable the diagnosis of 2 malady

caused by the ingestion of a foreign entity by the

heet Has Been Replacec
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antibodies on his cwn. The addition of the
od for -the obj ecti ve JeiBsdidd tbOthd iceske sl Canbl aea& uiéon between a
foreign entity and t jth%of a,subj ect a further
obj ect of the invent %%S‘% ere accuracy
and reliability 8vl| »eactingsenantihodiese SMtMrm on of - synp-
toms. by a subject or celsspBe pebdént in théltdst Faaplal obj ect of the

for the i agnos s of afﬁﬁ@%ﬁe%ﬁ redeedt ﬁ‘%ﬁv shr o BEA” (o a
multiplicity of testsperifis caueercds the Wimertmimmitmf t he
invention to provi deig present in the subject's bloed, the introduction -
~ 10  of a monmoclonal antibody specific to that
carcinogenic foreign entity will epablae the
binod cells in tha subject’s bload to attack the
carcinogen, and ths mauy observed reaction will
taka place. e
15 Solnngasmantibodyismzoranyspeeuic
foreign entity, the malady caused by the ingestion of
that foreign entity may be diagnosed.
In this faghion, it may be cbjectively
- determined if the subject has a reaction to any of .
20 the tested foreign entities, and is therefore
suffering from any of the tasted maladies. Such a
) tes5t way be used to tast for any malady affecting the
-7 {wmme system, frem influanza, ta AIDS, to cancer.
Any such malady may be tasted for, and at . a stage
25 vhere treatment will be.most effective, i.e. at as
early a-stage as possibla. L :
ma:.scavuythatradbloodcallsreacttothe
presence of certain entities may also lead to a
. course of treatuent for certain anemias, whevrein
30 those forelgn eatities whied cause reactiens in the
subject’s red blood cells are removed from the
subjact's environment, thareby removing a possible
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this description which will limit the application of
nmet hod of di agnosi stmoﬂ,wcwam‘pw Egﬁ_ g¥lijgs caused by
fore| gn entiti %s fo; % Ql ttﬁatb&fls of stbj ect ucea E?La?m |°god| es.
exazple, in the f£ield of veterinary peq.icim_tqa: any
animal bhaving an izmmme system.
As will be readily apparent to thosa skilled in
the art, thea above description reprasents the
c 10 'prazemd but nonetheless illustrative, embodiment
' of the invention, which may be realized in other
specific forms without departing from its spirit or
essential characteristics. , For example, the entive
. appaxatus may be automated so that once the sample of
15 Yload is drawn frem the subject thera nsed be no
furtber human intaerventicn or action until the
Yesults are complete. Therefore, the full scope of
such invention is to be measured by the appended
claims, giving thereto the full range of equivalence
20 waichcmsvithinthemmandnngaozm
clains.; -
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In accordance with these and other invention there is provided a nmethod for
di agnosi ng the preser’r’c
of a subject,
bl ood cells of a at
red blood cells and platelets, i I rsi, bl ood s | e drawn fromthe

subj ect: mxing & specift f%r’ﬁtgﬂge%ﬁ FERRBFAT o- 37 FFERESTRSTml ady or an
anti body specifi @ toabserpuloftip walady itve- suhiedt oanidamptRodir awn fromt he
subject to form a M eombdifinaRlat Besmbwml | ow bl ood cells of the second

bl ood

o’

IT

absence of a mal ady affecting the i mune system

the net hoed conprising the steps of: counting a nunber of
| east one type selected fromthe group consisting of

his Sheet Has Bee
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counting a number of leukocytes in a first blood

sample &rawn from said subject;

nixing a substance having a predetermined

relationship with said malady with a second blood
sample drawn from said subject to form a mixture, and
thereby allow leukocytes of said second blood sample
to react with said substance:

counting a number of unreacted and reacted

leukocytes in said mixture: and

comparing said number of said leukocytes counted
in said first blood sample with said nmumber of
unraactaed and reacted leugkocytes counted in said
mixture, to determine if said leukocytes in said
second blood sample reacted with said substance,
thereby diagnosing the presence or absence of said
malady in said subject.

2.
a munber of leukocytas of at least one of said first
blood sample and said mixture is performed by
counting a numbexr of leukocytes within each of a
plurality of varying size-distribution ranges.

3.
the step of:

[

The method of Claim 1, wherein said counting

The method of Claim 2, further comprising

producing a graph showing said number of




—-,w-

sanpl e to react vmxth t he ?br&nn@mf%m Lo FFERGT M%ga number

of unreacted and Reactbe M@féel I s I n the m xture; conparing the nunber

of the blood cellg counteﬁg Sgﬁﬁﬂﬂﬂowt Beily grexpae of un-
reacted and react | Je the to determgne if the
bl ood cellsmth Q%M%%g ﬂ%?ﬂm%ﬁg?entlty or
t he anti body, the|5e sukRaytas FDeERiB. of. the nal ady in
the subject. u.n accorsianmcw w:emmct. F. T Yy
i nventi on, there gﬁ&hﬁeﬁo yi ded a net hod of the type descri bed above,
wherei'n said fi rs ~an second blood = - -

~ . 3 apartupozsaidractedlenhocytasin

sazdaim:ap:iartoeaunuagsaidmmhe:o:

6. meut.hodotc;ainl,furthgrmrising
. the step of: Sl L.

- 1ysiagapnztinnntanyredbloed=allsp:esant
in said tirst bleoed sample prior %o counting said
mmber of leukacytes therein.

7. Anzl:ho&fm;d:.agnosiugthepresmae:
absence of 3 malady in .3 subject having blood, said
method comprising the steps of:. | .

) saparatingasa;pleozsuﬁhlaodo!said

subject ints a control sample and at least one test

sample, each of said contyol sample and said at least

one test sample having approximately equal .

distributions of leukocytes therein; )
1ysingaportionoganyzedhloadcallsins_aid

cantyol sample: .

. cauntinqanunberatleukacytesmuid

control sample:

. mingasuhstamahzvingapudetmued

relationsbip with said malady with said at least one

test sample to form 2 mixture, and thereby allow said

Sowt

kﬁﬁﬁgjplwqmmbuu'o-m-pu'io_pmo.
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17 eczaa.ctvithsaidaubstanee, and farm reacted

sanples furth [ nw §9’§ ?Rﬁf Ie and
sai d second bﬁ:)aod sanpl e*have ap i'Bi%ﬁﬁ%&y equa %Ihis:?kcg Irons of bl ood

celI's therein,d%ai Exes 5344 mal | ysing at- | east a portion of said

bl ood cells impgaid fi Ilytsahboadpafem oﬁ%?“z@ﬁ 21o4ELes1DS igueRLates in

said first bloqd sample. nixing a specific foreign entity known to provoke

sai d mal ady ortn ddy specific to said nalady with said second bl ood
sanpl e, 't heret®g producﬂugiag’nixmbi-cﬂﬁﬁ mgid peacted bsukocytesolm cells
in said mxtur CyN¥d giber of leucocytes in said mxture, and
conparing said nunber o cocyt e in said mxture w.th sajd, nunber of
Sairrg 9 24 - u.ng?.ng 4 e faun:eu%ed reagéed
i 25 leukocytes in said mixtura; -
26 camparing said number of unreacted and reacted

27 laukocytes in said airture with said number of
28 leukocytss in said control sample, to0 determine if at
29 least a portion of said leukocytes in said second
30 - - sample reactad with said substanca, thereby
31 m;aﬂnqthapmmabsmozsmwuym
said subject.
8. The method of Claim 7, wharein at least one
of said counting of said number of leukocytes in saiad
- captrol ‘sample and said counting of said mmber of
unreacted ‘and reacted leukocytes in sald mixture are
performed by counting a nunber of leukocytes within
each of 3 pluzality of varying szze-distr:buuan
gene:ating a sxze-dismhutian graph sham.ng a
size-distribution of leukocytes in each of said
control sample and said mivture;
couparing said size-distribution graph showing
said size-distribution of said leukocytes in said
eantral ‘sample vith said size-distribueien graph
shoving said size-~distribution of leukocytes in said

]
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ﬂ/xe%? of Claim 7, wherein the

has caused a reaction With said sample of & patient’'s
blnodispositivevhemsa:.dmharotmeam

' lwasmmsaidnxmxeulesstmﬂid

mmbe:otleukwytesc_mtqdmsa;dcoam}smle
hyuanhnntgreaterthanane::artamreztha
equipaent used.

10. Anethndtud:agncsmgm;msem&
absence ctamladymasuhject:, sa:.dnethod

. ccupr:.sing the steps of:

sizing a nuber of leukocytes in a first blood
saznplc draun from said subject; -

mixing a snhstam baving a predetarmined .
rezat:a.nnship with said malady with a second bloed

i sanpledrmfrusaxdsubjecttufmaxixmze and

thereby allow leukocytes present in said second blood
sampla to react with sa:.d secand hlood samples

sizing a number of um.'acted and reacted
leukocytes in said aixture; and )

comparing said sized leumkocytes of said first
bloodsanplewithsaidsuedunreactedand:eactad
mqtesczsaidnixm:e. to determine thereby it
at least a portion of said leukocytes in said second
blood sample reacted with said substancs,
uheyeby the presence of said malady in said subject
is indicated by a significant difference
theyxebetween.

11. Tha method of Claim 10, further comprising

This Sheet Has Been Replacec




’ lysing a portion of any ved blood ¢cells presant
| eucocytes in sai q flmts%hoggrggrm& %ﬂ)*ﬁ@“l%ﬁj gaider result,
wher eby the presence gr absence, of aal d ady may al so be determ ned by
said further re- Sult? ce wth a third enbodi ment of the
inven- tion, therd is prcda- deﬂh'a Batbioddof oFlaim dRes Fugther: corprisinge or
absence of a nul ady agge Jogde i mune sys- tem of a subject which is

Steps of: count- LSSZ“‘;M&&%%&% B, e W%@%BPSM
blcod sa:nple prior to s.xzmg
unzea:ted and reac:ed laukacytes therein,

13. The mathod of Claim 10, further compzrising
the step of:

lysing a portion of said reacted leukocytes in.
said nixture prior to sizing said unreacted and
reacted leukocytes therein.

14. The method of Claim 10, wherein at least
one of said gizing of said leukocytes in said first
blood sample and =3id sizing of said unreacted
leukocytes in said mixture is performed by counting a
mmbuaofla:kneytesmtuneachctaplu;q;ztyof
varying size-distrivntion ranges.

15. A method for diagnosing the presence or
absence of a malady in a subject, said method
comprising the steps of:

separating a blood sample drawn from said
subject into a contrvl sample and at least one test
sample, each of said control sample and said at least
one test sample having approximataly egual
distributions of leukocytes therein;

lysing a portion of red blood cells in said

'Y

.
-

's.f.

V@& NN bAhA WNEFOOBL™UMNMIMMG & NG

10 control sampla;
11 sizing said leukocytes in said control sample
12 ‘thereby genexating a size distribution of said

-

TN
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14 nixing a substance, having a pradeterminad
from said subjectzs n yelgtiansiip bty saidcanilady o \&ﬂdaxﬁ&ad;/ with a second
bl ood sanpl e dra fr ' ég# Gl t.ﬁg&urg q._rngwbﬁl | ow
| eukocyt es of sai seg% #ms sgnp Qraggct vﬁ(t ant1 bo y ahd said
foreign entity i *7re@tte¥ ¥ deeshg2 rBEr“Gf

| eukocytes in saild m ihusaid atl leasponenfesti sanplehdo wﬁasalvd.ﬁheshmdyt es
counted in said fyigr st gRh@eghsa™l e with said nunber of unreacted and

react ed Ieukocyt counte | sald i Xt ur to d er a
| eukocytes in sal second ¥ Bﬁﬁ‘é‘r gc mﬁﬁaé’&ffd% k%d?a"'flhereby

di agn05| ng the pRds- BA¥®ITR’ absence of said malady in said subject.

22 lysing a portion of any reacted leukocytes in
23 said mivture; .
24 sizing said leukocytes in said npixture thereby

25 generating a size distribution of said leukocytes in
26 said aixture; and

27 comparing said size distribution of saigd

28 leukocytes in said mixture with said size

29 distribution of said leukocytes in saild control

30 sample, and determine therehy if said malady is

31 present in said subject. _
1 16. The method of Claim 15, wherein at least
2 one of said sizing of said leukocytes in said coutrol
) 3 sampla and said sizing of said leukocytes in sald
Ed ' 4 pivture is performed by counting a number af
5 leukecytes within each of a plurality of varying
6 size-distribution ranges, and
7 generating a size-distribution of tha counts of
8 each of said control sample and said mixture; and
9 coxmparing said size~distyibution af said
10 leukocytes in said control sample with said
11 size~distribution of said leukoeytes in said mixture,
12 to determine thereby if said malady is presant in said
13 subject. .
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deternination of whather said malady is present in
said subject is positive when said size~distribution
of said leukocytes in said mixture differs from said
size~-distribution of said leukocyte=z in sald contrsl
sample £o a degree greater than an exror factor of
the eguipment used.

18. The method of Clain 15, wherein said
substance is a faoreign entity.

19. The method of Claim 15, wherein said
substanca is an antibody.

20. A method for diagnosing the presence or
absence of a malady in a subject, said methed
comprising the steps of:

counting a number of blood cells of a single
type selscted from tha group congisting of
leukocytes, red blood calls and platelets, in a first
blood sample drawn from said subject;

mixing a substance having 3 predetermined
relationship with said malady with a second blood
sample drawn from said subject to form a mixture, and
thereby allow blood cells of said second blood sample
to react with said substance;

co:mtmgammberofunreactedandraaetedblood
calls of said single eype in said mixture; and

camparing said number of said blood cells
counted in said £irst blood sample with said number
of unreacted apd reacted blood cells counted in said
nixture, to determine if said blood cells in said
second hlood sample reacted with said substance,
thereby diagnosing the presence or absence of said
malady in said subject.
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I n accordance wi t:h a*&ﬁtﬁ% BPR TR FIFHER 18 PETRERASRY i on there i s
provi ded a furthet mecHMOEing 2 eERRTseR Plaed peilewithin eacbnet af a

mal ady afffect-flrmtlﬁmlﬁe M&mk gagi cated by the
5 number of | euke ;?QSGP# i nshE L ST Sﬁﬂ%ﬂ% ot
m xi ng an the step of:
- producing a graph showing said nuuber of
blood calls counted in each of said plurality of
- size-distribution ranges.

23. The method of Claim 20, further comprising
the step of:

lysing a portion of any rad blood cells present
in said mixture;

counting a number of wnreacted and reacted
leukocytes therein:

1ysinqapo:tmno£anyredbloodcansp:esm
ia_ gid mt!QI_t

counting a mmber of unreacted and rsacted
leukocytes in said control sample: and

cemparing said nunber of unreacted and reacted
leukocytes in said mixture with said number of
unreactad and veacted leukocytes in said test samplae
to determine thereby if said subject has contracted
said malady.

24. The method of Claim 20, furthe:ccmpnsing
the step of:

lysing a portion of any red blood cells present
in said f£irst blood sample prior to counting said
mmber of blocod cells therein.

25. The method of Claim 20, wherein said
Substance is an antibody.

‘no-u.a-uuu&l:ﬁbngmmqmmauuwmﬁun
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2 substance is a foreign entity.
anti body specifig to saigf.nefhé eathbd 6f eXadnd 2b| ovsezsinpkaldrsdmylie om sai d
subject to formag m Y cytes present in said

iI e %eaot 95:%'&&39 agétﬁ\[?dgi%g

second bl ood sa h sald and sai d fonel entlty i f
present, sizing & number8of THE Sathed sgﬂﬁi

m xture, and conpar i type afdbioaddelds- amq@blobdsegna‘.l rst bl ood sarrpl e
W th said sized gnre- %ed P deRRBHCHE | @HSQC DO Suliradd SalBdillfe t O

deter- mne thereby if at |east, a rtion of said |l eukocytes in said second
bl ood sanpl e reatt edTRE Ffs i‘%ﬁf’ig m&gﬁlé presence of said

mal ady in said subject i39.i ndlimatbod ﬁyradia@ﬁﬁ-ma hiXesenee cex t he

r ebetmeen. .2 absence of a malady in a subject haviang dblood, said

3 blood including blood cells of at least one of red
4 Dblood cells, leukocytes and platelets, sajd method
S comprising the steps ¢f:
6 separating a sample of said blooed of sald
7 subject into a contrel sample and at least one test
8 L of said control sample and said at least
S one f.est sanple having approximately egual

10 distribdutions of blood cells thaerein;

11 counting a number ofafi:sttypeot blood cells

12 in said control sample; _

13 lysing at least a portion of said blood cells in

) 14 said control sample:
~ 15 counting a aumber of a second type of blood
: 16 cells in said control sample;
17 miving a substance with a predetermined

18 relationship to said wmalady with said at least one
19 test sample, thereby producing a mixture;

20 counting a numbexr of a first type af blaood cells
21 in said mixture;
22 camparing said mmber of said first type of

23 Dblood cells in said mixtnre with said number of
24 said first type of blood cells in said control

RTHI: :ﬂ



26

lysing a portion of said blood cells in said

Furt her prefer d e nts of the |nvent|on are described in the
dependent cl alé W

29
30
31
32
33
34

) s w
OB N OV s WN K WNMNMNMPMNRNPY

[
o

countinganmberofasacondtypecthlead
cells in said test sanmple; and

cemparing said number of said sacond type of
blead cells in said mixture with said mmber of said
second type of blood cells in said control sample,
thereby producing a second result, whereby the
presence o absence of said malady may be determined
by said first and second results.

31. Ths method of Claim 30, wherain said first
type of blood cells are platelets.

32. The method of Claim 31, wherein said second
type ofihlood. cells are leukooyt |

33 Fame method of claim 30, whe:einsaiﬂﬂ:st
type of blood cells are red blood cells.

34. The method of Claim 33, wherein said second
type of bloed cells are leukocytes.

35. The method of claim 30, wherein at least
ouecfmdnmbarsofgeuscauntedzsstoredma
memoTy.

- - The method of Claim 35, further comprising
the steps of:

collecting 2 second sample of blood from said
subject;

counting a mumber of blood cells of said second
sample; and

comparing said numbexr of blocd cells witk sald
nunberﬁi calls stoxed in said memcry, whereby any
:ha.nqe*’in a mbe: or distribution of blood cells in
said blood of said subject over time may be
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Briefly stated, lfhelnventlon |s alrecteé g J'nlgh ; |a nosi s of
amaladylnas APIERCE 883 sualady en
all blood cells:3 re(b]lﬂdd)d.nﬁth&inglﬂd@}deﬂﬂ.sau &alehstsmmtm

bj ect's bl ood g hi
subj ect" s bl 0o 4be| i ﬁgnosea b8 B pHORATLELT Bl "o 07N P

wi th the mal ady Tag the .
steps of:

[ separatingasanple of said blood of said
7 subject into a control sample and at least one test
_ 8 sample, each of said cantrol sample and said at least
~ S one test sample having approximataely equal
1g distributions of blood cells therein;
11 counting a number of platelets in said control
12 sample; . :
13 counting 2 number of red blood cells in said
14 control sample; '
15 cominganmheroflenkocytesinsaidconml
16 :
& 1?
B 18
19
20 ' countj.nqammbe:ofplateletsinsaidnixture;
21 comparing said sumber of platalets in said
NP 22 mixture with said mmber of platelets in said control
23 sample, thersby producing a first result;
24 counting a mmber of red blood cells in said
25 mixture; '
26 comparing said number of red blood cells in said

27 wixture with said number of red blood cells in said
28 control sample, thereby producing a second result;
29 counting a mmber of leukocytes in said mixture;
3¢ comparing said number of leukocytes in said

31 nixture with said numher of leukecytes in said

g e
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cl udes conpari ng3 armm:ebgncffh‘l e? lﬁ%%ﬁ% %MKS“@XdPSr
pl atel ets in a%ont Aatayniped Byosaid | thestomecand andhshdrdTresudes.sanpl e

includes a por- gion of sgherhdbhseiod & CahBdG%,h EvizthirdRogBlikinkei Ng
t est ed. The bm‘ﬁi and_ot hgr obj ects, features and advan- tages of the
present inventi ppar ent from the foll owm ng description read

in conjunction Wth thelssé.ns'pa'hylegﬂm\pamon refvsaid eldcblebddr ence nu-
meral s designat @ t NgeladP 18/ S4%A! SontR¥l Hanaa BTl N Ceadhie: R UL RES .
5 nomber of leukocytes therein.
33. The method of Claim 37, further comprising
the staps of: .
lysing at least a portiocn of said red blood
cells in sald mixture pricr to counting said mumbexr
of leukocytes therein.

M & W W
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FIG 1 is a block diagram shcgvi n
conponent s whi ch nake up thew |,
fl ow chart showi ng the steps oi\

g theai:onnecti
ant

of the various
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I Iraw pazlient's h-.codl

DETAI LED DESCRI PTI ON OF THE PREFERRED 1

Mix blood with anti—coagulant

!

Seporate samples

Control Sample Test Samples

[ i1}

Add suspension medium Add substance
Amlfyze Analyze
blood cells blood cells

e

" Count each type
of blood cell

y

Count each type
of blood cell

Y

Compare blood cell
counts aond distribution Store results

'

Display results

Fig. 2
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OF REACTION BETWEEN A FOREIGN

EVMBODI MENT My ref e ENTHY AND ACSUBYECT!SSBLOOD CELIESt for use in the
di agnosi s of allergies by neasuring the degree of reaction between the

| eukocytes in a subject's blood with a suspected allergen. The discl osure
of that appli- cation is herein incorporated by reference. What is not
evident froma reading of that applica- tion, however, is ny discovery that

many comon nal - adi eg, apd | ess common nal adi es, cause reac- tjons in

by et s blood si i meas B due R P2 M 8 SRSt Byt obeerjpd

theory that the reactions of the bode/
a degree of reaction between al

ll)lsood cells: red blood cells, leukocytes and
platelets; in the subject’s blood with a foreign entity having a predetermined
relationship with the malady being diagnosed. The test includes comparing
amounts and sizes of red blood cells, leukocytes and/or platelets in a control
sample and at least one test sample. The test sample includes a portion of the

subject’s blood and the foreign entity being tested.

(Figure 2)
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i mune systemin responding to the identification of an all ergem—;PuAQiD a

| eukocyt e engul fing the allergen, enlarg- ing and then exWt=ueFg—Tts
contents, is basically identical to the bodily reactions to the :
i ntroduction of ot her f or eiRBPTHOD! ANDCAPPRRATUS Z PORAHERASURENGAr nf ul , such as

a virus or even a carci REES h E?EE mal - adi es
may be di agnosed by the ervatloE@owﬁ&iomnhﬁﬁgﬁsko? Egody S i mune
system specifically, the 5”?5 dA¥P; ApSVPIRCE! St BROPRRELIBes in two
sanples of a sub- ject's blood: a control sanple which has no foreign

entity added thereto, and a test sanple which has at | east one foreign
entity added thereto.

BACKGROUND OF THE INVENTION

5 This invention relates to the field of cellular
immune reactions; and, more particularly, tc a method
and apparatus for the direct and/or indirect
deternination of the degree of reaction (if any)
between a foreign entity and a subject's blood cells,

10 for diagneosing a malady of the subject. _

Diagnosing maladies is perhaps the single most
important aspect of medicine. The key to diagnosing
2 malady is based on an understanding of the malady's
cause.
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Many illnesses and afflictions (i.e. maladies
other than illnesses, such as an allaxgy or cancer)
are caused by an individual's coming into contact
with foreign entities, such as envirommental
chemicals, including known or possible carcineogens,
other toxins or micro-organisms, including viruses
and bacteria.

Every day, the human body is exposed to many
types of foreign entities, and when so exposed, the
body may ingast some foreign entities, by eating or
breathing them in, or perhaps merely by touch. Once
a foreign entity is iﬁgested, the body identifies it
either as being neutral, in which case the body does
not react in any extraordinary fashion, or identifies
it as being potentially harmful, in which case the
body acts to defend itself.

If the foraign entity is in fact haxmful, such
as a carcinocgen eor a virus, it will cause certain ill
effects to the individual, such as disease. Eowever,
even if the foreign entity is benign, and might not
cause any untoward affects by itself, the reaction of
the body to its identification as being harmful may
have its own set of ill effects, such as an allergic
reaction.

The body's defenses, primarily the immune
system, and the manner in which they act to defend
the body, have been greatly studied. In broad terms,
the white blood cells (leukocytes) in an individual's
blood act as the first line of defense against
foreign entities classified as harmful. Once a
foreign entity is identified as being harmful,
besides the natural (innate) immune response, the

heet Has Been Replaced
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body may produce specific antibodies which combine

The basi c net hod : L Dv. |4 ug o di s I gls Ry
contained in ny eg%fﬁgsu%%p |5%%?52¥ﬂ%%§p%ﬁ§ab§gé§?&5géagégﬂaghﬁPca Flity
is significantly wieskogrees ndeastamyr theednvaddng foreianc. eRk Eﬁyond ner el y
di - agnosi ng nal adi es pthe¥e (dbderildie thiree diffedhnt ktepscincenat|y

et Tocan asrbaetit e o LU i L
i .e. they conbine ifentifiiednrs darmfuleqeftan Fheopntibgdient ARRes, causing
the lysing of red rehkécydd® ddnkaee, ery of this bodily process may, for
exanmpl e, assist in tth £§§Uu¥gé3fa1 Jg;gg Ayiéggegniglggluﬂgucgonay be
surround and enclese the foreign entity. This
10 reaction is similar or identical to a phagocytcsis
reaction, in which a call ingests a particle,
Bellanti, J.A., Immunoclogy III, W.B. Saunders Co.
(1e8s), p. 16. |
Second, after the foreign entity is encleosed by
15 the leukecyte, the volume of the leukocyte decreases
in a so-called complement reacticn, i.e. the
leukocyte develops a small defect in its cell
membrane, and begins to extrude a portien cof its
cellular matarial, Bryant, N.J., Immunchematology,
20 W.B. Saunders Co. (1982), pp. 54-55.

Finally, the leukocyte releases all of its
cellular material, and breaks up its outer membranes.
This reaction is similar to the degranulation of
basophiles noticed in the presence of IgE mediated

25 reactions, Bellanti, supra., p. 252.

I have recently discovered that some red blood
cells and some platelets alsc participate in the
body's immune response to an invading substance,
undergeing reactions similar to these of the

30 leukocytes. This phenamencon has nat heratofore baen
raecognized, and its discovery may assist in the
understanding of the bady's immune reactions.
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Deillnd The operatlion 0l Ths laune sys.em, L.e. DOW

broadly defined ableoudadetlsiresddnice andjdefinmsharndvl rtarddaod cel |

count.”  For exagheeibb,%asdDhoFlakthdnd W 488 Phomikas) leountyglue to
an allergic reaction to certain forelgn enti- ties, tqahﬁhe vol dance of
t hose foreignsentiFPEEeﬂ§§YI%%EP?(FQF%%*«HH°W%¥F{Hcﬁﬁp S taspgREs

testing for such aofe#héi badpys adefinssinte sreack bhdrnd CEnt | adddeyddre, pres f or ned
7ot o, o PRk b R NG FRLEDy folipted e e
mal adi es. More res8aF@hPA§LfL0r explaining the reactions.

This lack of an understanding of the immune

10 system response has hampered efforts to devise a
uniform and comprehensive diagnostic tool or method
for the diagnosis of a wide spectrum of maladies.
Since a comprehensive-understanding of the mechanics.
of the immune response is lacking, there is no

15 comprehensive understanding of how maladies may be
recognized at an early stage.

Currently, diagnosis of a2 malady is more or less
by a lock-up method. A subject approaches a doctor
and relates his symptoms. The doctor then matches

20 those symptoms with the symptoms of known maladies,
and attempts to cull a short list of possible causes
from all of the conceivable causes. Based on this
list, the doctor will perform tests to isclate the
cause of the malady. If there is no positive test

25 result, then a new series of tests will be performed,
and this procedure continues until a pesitive result
is attained. This may take a great deal of time and
expense, and some of the tests performed may be
discomforting or even painful for the subject.

30 This procedure is necessary because most tests
ara directed to specific symptoms of an illness. For
example, an illness which affects kidney function may

This Sheet Has Been Replaced
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14 quired for deubjeshlngadiln fhpds of Bradkertht ISPe ™A to
test for certain nﬁgagléysaimnﬁhe,,ﬁls@wr%tdimchlthbllmdak:edﬂ swresact i n

an allergic type reach 2Nty 406 LSS Mufdls] NVERN G AL oK 1 1Y
5 identify the malady per se, but rather measure an
expected bodily response to the malady's presence.
The lock-up method has many drawbacks, however.
First, it depends upon the subject's ability to
recognize symptoms. If the subject has not started
10 to feel the effects of the malady, then he may not
Xnow enough to tell the doctor of a minor symptom
which would indicate a serious malady. It is for
this reason that a wide battery of tests is often
prescribed for a new subject, to ascertain to the
15 extent possible what may be ailing that subject.
These tests may be time-consuming, expensive and
even painful. Additionally, if the right taests are
not called for, somecne may be diagnosed as being in
good health, but in fact have a massive tumor (for
20 example) which has not yet begun to cause any visible
symptoms. If a subject is suffering from more than
one malady, the various symptoms may alsoc mask or
disquisa each other, leading to a false diagnosis.
A different problem arises if two maladies have
25 similar symptoms. A diagnosis based on-symptoms may
be unable to discern two completely different
maladies having similar symptoms.
Furthermore, the subjectivity of an individual
as to the experiencing or relating of certain
30 symptoms may alsc come into play. For example, a
slight headache mav not cause an individual any great
concern, but may in fact indicate a brain tumor.
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a ser:.ous chceén to doctars, and there is a
| nportance of testlng as1l ood cells for gl on w

foreign entity. Forexians Gﬁ%defféhreﬁé‘e"bﬂﬁé‘ Bm el§|“"o | PaY L&s“&?&d
herein is meant tagd ru::ﬂzuﬁﬂ:sw &t @arh.@t? ofethalladdes;ehdithant thekocyt es,

even t hough pg ate-_ | et% %rcglg Ts?.(i’xg{ be%y?h‘%ﬂscehh g for
al | purposes. par per orn1ng nven- tive
met hod, as shown geviestninay zhe p@nmrm %ﬁv%ﬂrs€§l&té88ﬁifer 12, an

anal yzer 14, a conpid@ensivaity,f M;gel:.&z&miye. I udieXly,. each connected in
tsg“tﬁz Oﬁtngu? g:‘sgorzrglﬁ £ rgngpllca% 19 18P %13k 44 eh@ch connected

poss;h;llty that a particular malady may not cause

10 any noticeable symptoms until it has beccme quite
serious. Thus, the afflicted individual may not know
enough to have tests performed.

The test described in my above-referanced patent

application assists in the diagnosis of allergies by

15 a simple blood test. The disclosure of that
application, however, does neither teaches nox
suggests any applicability of the test disclosed
therein beyond allergies.

Furthermore, prior tests are not useful in

20 diagnosing maladies for which there are no antibodies
produced by the subject. If the introduction of the
foreign entity to the body does not result in the
production of antibodies specific to the foreign
entity, then the body will not react to attack it and

25 no reaction will take place. This is the case, for
example, with respect to carcinogens. Since the body
may not produce any natural antibodies specific to
the carcinogen, the body may not act to attack it.
Thus, a cancer caused by the carcinocgen is free to

30 develop unfettered, until it is of a size sufficient
to be detected by other conventional means, such as
by palpation or X-ray. No early detection is
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possible, however, untlil sywptoms are avidentc. 1In

To commence the opeasyi Distdndds, amanchiset (cff Bymptansy mans ikednent! he
flow chart of Fig. bl ood sam ple is first drawn fromthe person being
tested (subject). Pre efably, 10nl of oxylated blood is drawn fromthe

subj ect, using sodi um Ere¥eitis s agmeed oy laghoijective, Sagtoyhich

Ztored IE bl ug to% Eh@r@ai} \wulag@ws@ swwee;\éw:;@uy tdfﬂﬁla.Q.fadtﬂ&% bl ood
of tests Tor a vastidrVhies ek Ha Mand hh shaited Sfld4 g Rutel i) 'Y
secure an even cel thleaz.nqhsuorbmf ticoreign Entudties (fomwhichh@oent i re
vol ume of the bl oog,£8ubkfes HYL %}déude%. RF A2 Shfadt anghgh-gbljgod from
the also a need for a method of diagnosis in which
10 maladies may be diagnosed at a stage before the onset
of aexternally observable symptoms.
Thare is therefora still a need for a test which
may be used to assist in the diagnosis and treatmant
of maladias which affect the red blcocod calls or
1S platelets of a subject.

OBJECTS AND SUMMARY OF THE INVENTION

It is thus an object of the invention to provide
a method and an apparatus for the cbjective
determination of the degree of reaction between a

20 foreign entity and the blood cells cf a subject.

It is a further cbject of the invention to
provide such an improved method and apparatus where
accuracy and reliability will not depend upon the
subjective interpretation of symptoms by a subject or

25 his physician.

It is another object of the invention to provide
a comprehensive testing method and apparatus which
may be used for the diagnosis of a wide variety of
maladies, without the need for a multiplicity of
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which the body of 2 s%gject produces no antibedies.

In accordance with these and other cbjects of
the invention there is provided a method for
diagnosing the presence or absence of a malady in a
subject, the method comprising the steps of:
counting a number of blecod cells of a single type
selectad from the group consisting of leukecytes, red
blood cells and platelets, in a first blocd sampla
drawn from the subject; mixing a substance having a
predetermined relationship with the malady with a
second blood sample drawn from the subject to form a
mixture, and thereby allow blood cells of the second
blood sample to react with the substance; counting a
number of unreacted and reacted blooed cells in the
mixture; comparing the number of the blood cells
counted in the first blocod sample with the number of
unreacted and reacted bloed cells counted in the
mixtura, to determine if the blood cells in the
second blood sample reacted with the substance,
thereby diagnosing the presence or absence of the
malady in the subject.

In accordance with a preferred embodiment of the
invention, there is further provided a method for
diagnesing the presence or absence of a malady in a
subject having blood, the blood including blood cells
of at least one of red blood cells, leukocytas and
platelets, the method comprising the steps of:
separating a sample of the blocd of the subject into

This Sheet Has Been Replaced




| ; d hf the controﬁﬂsam le and S?e at 1east one test b q
L 1S Pretert ed tlakefe Slehss ool sl i ARG by ect e, uoe
bl ood drawn from bhmémﬁllsdthemzsspao@nﬁd.ngﬁmm &fi ay fat=senal | er
sanpl es for kestiggpe Tée Mdﬁueréeqqy%h%eofcosﬁwlauﬂ?m 8950hgCael00
mcroliters of th drawn bl god 1 nto con ni ng . an
appropri ate suspe 823h 7nﬁﬂ€iﬁ° t%ﬁb%&ﬁgp? aﬁ@gﬁrﬁﬁ sal i ne
sol ution. The presasple; counting a number of a second type of blood
cells in the control sample; mixing a substance with
a predetermined relationship to the malady with the
10 at least one test sample, thereby producing a
mixture; counting a number of a first type of blood
cells in the mixture: comparing the number of the
first type of blood cells in the mixture with the
number of the first type of blood cells in the
15 control sample, thereby producing a first result;
lysing a portion of the blood cells in the mixture;
counting a number of a second type of blceod c¢ells in
the test sample; comparing the number of said second
type of blood cells in the mixture with the number of
20 the second type of bloed cells in the control sample,
thereby producing a second result, whereby the
presence or absence of the malady maj'be deternined
by the first and second rasults.
In accordance with a second preferred embodiment
25 of the invention, there is further provided a method
for diagnosing the presence or absence of a malady in
a subject having blood, the blood including blood
cells of at least one of red blocd cells, leukocytes
and platelets, the method comprising the steps of:
30 separating a sample of the blecod of the subject into
a conkrel sample and at least one test sample, each
of the control sample and the at least one test

This Sheet Has Been Repl

T




in tha control sampls; counting a number of red blood
amount of the suspepgigl TRdenE eaﬁérbf a&ﬁpfékteeaimsqcsmuﬂﬂ- gfe sane
anount t her eof shoul d be use out test, | jn _each sanpl e of
the same bl ood3 Thi Q“\ﬁ?ﬁ“%ﬁ?uf‘@ lghgt‘:ﬂ%%%feﬁméetm%r 2 (FhbstAaRcang
control sanpl es naywithdier predgtesnpneddrélationskipfts hthd andladytwitiey
b 00d pr epar od as dEL¥, 6. 18asE S8 KoEE fREpYd, “ﬁﬂroﬁr éfﬁ“’%ﬂt Lt
After separation of BHEUFRAWFOVRELNG A BEnber %ﬁnp ?ﬂ‘%ﬂ sanpl es,
the foreign entitieaiaterent cosparingntie tienbestos plitalets tie s m of
sol uti ons. 10 mixture with the murber of platelets in the control
sample, thereby producing a first rasult; counting a
number of red blood calls in tha mixture; comparing
the number of red bleced calls in the mixturs witk the
number of red blood cells in tha control sample,
15 thareby producing a second result; counting a number
of leukocytes in the mixture; comparing the number of
leukoeytes in the nixture with the mumber of .
leukocytes in the control sample, thereby producing a
third result, whereby the presence or aksence of the
20 malady may be determined by the first, second and
third results.
In accordanca with a third preferzad embodiment
of the invention, there is further provided a mathod
for diagnesing the prasencs or absence of a malady in
25 a subiject having blood, said method comprising the
steps of: separating a sample of said blood of said
subject into a control sample and at least one test
sampls, each of said contrel sample and said at least
cne test sample having approximataly equal
30 distributions of leukscytas therein; lysing a poxrtion
of any red bloed cells in said control sampls;
counting a number of leukocytes in said centrol
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(distributed b r-any
leukocyteas in said mixture if said subjact suztars

from said malady; lysing a portion of any red blood
cells in said mixtura; lysing a portion of saiad
reacted leukocytes in sald mixture; counting a number

10 of unreacted and reactad leukocytas in said mixturs;
comparing said nunber of unreacted and raacted
leukocytes in sald mixturs with said number of
leukocytes in said centrel sample, to determine if at
least a portion of said leukocytes in said second

15 sanpls reacted with said substanca, thershy
indicating the presence or absence of said malady in
said subject.

In accordancs with a fourth preferrsd embediment

of the invention, there is further provided a methad

20 for diagnosing the presence or absenca of a malady in
a subject, said methed ceomprising the steps of:
sizing a number of leukocytes in a first blocd sample
drawn from said subject; mixing a substance having a
predetermined relationship with said malady with a

25 second blood sample drawn from said subject to form a
mivtura, and thereby allew leukaocytas present in said
second bloed sample to react with said second blooed
sample; sizing a numbar of unreactad and reacted
leukscytes in said mixture; and comparing said sized

30 leukocytas of said first blood sample with said sized
unreacted and reacted leukocytes of said mixturs, to
detarmine thereby if at least a portion of said
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filtering a subject, said method comprising the ateps of:
sSeparating a blocd sample drawn from said subject
10 into a control sample and at least one tast samplae,
each of said control sample and said at least one
test sample having approximately equal distributiocns
of leukocytes therain; lysing a portion of red blaood
cells in said control sample; sizing said leukacytes
1s in said control samplae thereby generating a size
distribution of said leukocytas in said contxol
sample; mixing a substance, having a predatermined
relationship with said malady, with said at lsast one
- tast sample ts form a mixture, and thereby allow at
20 least a partion af said laukocytes present in said at
least one te2st sample to react with said substance;
lysing a portion of any red blocd cells in said
mixture; lysing a portion of any reacted leukocytes
in said mixturs; sizing said leukocytas in said
25 mixture thereby generating a size distribution of
said leukscytas in said mixture; and comparing said
size distribution of said leukoccytes in said mixture
with said size distribution of said leukocytes in
said control gample, and detarmine thereby if said
30 malady is present in said subject.
Briefly statad, the invention is directed to a
method for the diagnesis of a malady in a subject by
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test sample. The tast sample includes a portion of
the subject's blcod and the foreign entity bkeing
10 tested.

The above, and other cobjects, features and
advantages of the present invention will become
apparent from the following description read in
canjunction with the accompanying drawings, in which

15 like refarence numerals designate the same elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the
connection of the various components which make up
the present inventive apparatus; and

20 FIG. 2 is a flow chart showing the steps of
the inventive methed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

My referenced application, describes a test for
use in the diagnosis of allergies by measuring the
25 degree of rsaction between the leukocytes in a
subject’'s blood with a suspected allergen. The
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reactions of the body's lmmune system in responding
to the identification of an allergan, l.e. a

10 leukocyte engulfing the allexrgen, enlarging and then
extruding its contents, is basically identical to the
hodily reactions to the introduction af other foreign
entities racognized as being harmful, such as a virus
Or evan a carcinogen. In sum, it is my theory that

15 most maladies may be diagnesad by the obserxvation of
the reactions of the bedy's immune system,
specifically, the size-distribution of the leukocytess
in two samples of a subject's bloed: a contrel
sample which has no foreign entity added thexreto, and

20 a test sample which has at least one forsign entity
added therato.

Tha basic method and apparatus of tha invaention
disclosed hersin is contained in my earliexr
application, but the brsadth of its applicability is

25 significantly wider than heretofore resalized, in its
reach beyend merely diagnosing maladies other than
allergies.

What I have recently discovered, however, is
that certain red blood cells and some platalets react

30 to an invading foreign entity in the same fashion as
do leukocytes, i.e. they combina with antibodias to
react with foreign entitiles, causing the lysing of
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For example, if a subject has a low rad blood
cell count due to an allergic reaction to certain
foreign entities, then tha aveoidanca of thesa foreign
entities may lead to a normal red bloed call ceunt.
The tssting for such a reaction by a subject's rad
bleod cslls may bhe parformed along lines ganagrally
similar to thosa of my earlier tasts.

Furthermora, similar results by tasting
platelets may ba achiaved for other maladiss. Mors
research is raquired for determining which types of
blood cells ars hest used to tast for certain
maladies, but the discovery that all bleed cells
react in an allergic~type raeaction to tha presence of
an invading foraign entity leads to tha importance of
tasting all types of blocd cslls for reaction with
tha forai¢gn entity. For ease of refarenca, the term
"blood cells", as used herein is meant to include
platelats, red blood cslls apd leukocytes, avan
though platelsts are not generally considerad to be
blocd calls for all purposes.

An apparatus -in accordance with nmy invention for
performing the tests of the inventive method, as
shown genarally at 10 in Fig. 1, comprises a counter
12, an analyzer 14, a computer interfacs 16 and a
computar 18, each connected in series, and a disc 20,
a printer 22 and a vidao display 24, each connectad
o tha output of computar 138.

To compence tha operation of tha inventive
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10 It is necessary to secura an even callular
distribution of blood calls over the entirs volume of
the bloed sample, and so it is meceasary to tranafexr
bloed from tha vacubtainer to an apparatus (not shown)
which will have the capability of continuous flow

15 circulation, in known fashion. Such a device will
cause the calis of the sampla to be distributad
ganerally evenly over the entire sampla.

It is preferred that a single bloed sample drawn
from the subject be used during a battary of tasts

20 “for a number of forsign entities, and so the bloed
drawn from the subject is separated intc a plurality
of smaller samples for tasting. The preferred method
of separatieon is to place 100 microliters of the
drawn blced into a receptacls containing an

25 appropriate suspension medium, €.g. cne-half ml of a
balanced pE saline solution. The precise amount of
the suspension medium used is not critical, except
that the same amcunt thereof should be used
throughout the test, i.e. in each sample of the sane

30 blocd. This will ensure that measurements takan for
tha test and control samples may be diractly cempared
by virtue of the fact that they both have a similar
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solutions.
Suitable solutions may be purchased commercially

10 from any one of a number of suppliers.

Alternatively, suitable solutions may be prepared by
adding 100mg of a dried extxact of that foreign
entity to 10ml of isoten II or III (distributed by
Coultar), or any mixture thereof, or in 1loml of a

15 suitahle diluting solution. In many instances,
injectable paragen-free, sterilized water will be
suitable, in others perhaps alcohol. The particular
diluting sclution selected will depend upon tha
foraign entity being mixed, and the salection of an

20 appropriate diluting solution is well within the
knowledge of those of ordinary skill in the art.
Once made, the mixture is allowed to stand for 24
hours at room temperature, and then filterad through
a mesh capable of filtering soclid particles.

25 Different solutions of foreign entities are
introduced into the various test samples. It is
preferred that one foreign entity be introduced into
each test sample, but it is contemplated that, in
some embodiments, each test sample may have a wide

30 variety of foreign entities introduced thereto, so
that a single drawn blocd sample, which may otharwise
be usable only for 75 tests, may be used over a much
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cells are counted, tt&gn It |s e5|re to count
e poesitiva reaction. It is also preferred that an

anount of the suspension medium, egual to that
introduced to the tast samples, be added to the

10 control sample. This allows the direct comparisen of
the two samples, since they will have genaerally
identical counts of laukocytes (befores the studied
reacticn), and generally similar wvolumes.

At this point, each sample, i.e, tha contreol

15 sampla and each tast sample, will contain a mixture
of suspension medium and whole blocd, which in turn
includes leukocytes, red blood calls and platelets.
In addition, the test samples will have the solutions
of foreign entities thersin. Sinca all three types

20 of bloed cells ars of importance to this tast, it is
impertant that each he measured separately.

In the preferred embediment, counter 12 is
Coultar Countaxr Model %Z-M, which may be set to count
the number of particles within a given size range.

25 Thus, sinca platelets are much smaller than red and
white bleoed cells, it is simple to aveid counting
then by setting the minimum particle size at a size
greater than that of platelsts, and less than that of
tha red and whita blood cells, for example 3.5

30 microns. Similarly, it is simple to count only those
cells by setting the maximum level of countar 12 to a
similar level. '
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blood cells exist in human serum in a ratio of 1000:1
to laukocytas. Thus, it is prefarred that the red
blead cells be counted first. 7This may he taken as a
straight count, sinca the relatively small number of
10 whita blocd cells existing in blood sexrum may be
disragarded whan tha count is made. The small exyor
which may occur (en ths order of 0.1 per cent) may be
disregarxded, sinca that error is generally far
smallar than the erxror factor of the egquipment, and
15 is also far smaller than the amount of change
aexpacted in the casa of a pcsitivé raacticn. After
ths red blood calls ars countad, then it is desired
to count the leukocytas.
‘Te avoid counting red blocd cells, which, as
20 stated, are of roughly cemparable size to tha
laukaocytas, it is praeferred that those calls ke
eliminated. This is prafaerably accomplished by
adding a substance which will immediately cause red
blood calls to disintagrate (a "Ylysing®™ substanca),
25 for example a solution comprising one pexcant Saponin
(Coultar) and the remainder bacteriestatic watar. '
Altarnativaly, the red blood cells may bhe
mechanically removed from the sample. This solution
may alsc serva to lyse soma rsacted leukecytes in the
30 tast sample, thereby anhancing the cbservables affects
of tha raaction (if any) between the leukocytas and
thas foreign entity (together with the antibodias).
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level , counter comparison of the results of the sama counts

10 performed on thae control samples. It will ke
appraciatad that the platelets may be countad either
bafore or after the counting of tha red bleed calls
but befora the laukocytas. Sinca platalets ars net
diractly affacted by tha lysing substancas, the order

15 ef counting the platalets and red blsecd cslls is a
mere mattsr of choica. Howevar, tha red blecd cells,

- when lysed, may create particles which are of a siza
on the order of platslets, so tha platalats should be
countad prior toc lysing tha rsd klood cells, which

20 means prior to counting the leukocytas. ©Of course,
-1f soma other manner of separating the three types of
blecd colls {s usad, such as mechanical saparation,
then the corder of eounting is even more a matter of
mera chaiga.

25 If the blood cslls in ona or moras of the test
sanples react to the presence of any foreign entity,
then they will react in the manner descriked, i.e. by
gatting larger, then breaking up and finally
dissolving. These reactions will cause a distertion

30 of the size distributions of the blcoed cells in the
positive tast samples, since the numbaxr of bloed
calls in lower velumaetric siza ranges will diminish,
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before the Ieukocytmzdﬁaﬁmgolsa:*swum aeacumbngh beLtYEaffbetbﬂpllw the
lysing substanc-  anajvwzer 14, such as the Coulter Chamnelyzer, to
cbtain c¢sllular population distributions of the
10 number of red bloed cells present in each of a
plurality of size-distribution ranges. This is
referred to as “sizing".
The ocutput of analyzer 14 may alsc be input to
computer 18 through interface 156, in known fashion,
15 to store the data and compare automatically tha
results of the count of each taest sample tg that of
the control samplae as well as the size-distribution
of the blocd cells. If the number of blood cells in
a test sample is less than that of the control by
20 mors than the ervor factor of counter 12, then there
is a positive reaction. The error factor of each
pieca of equipment used is rsadily available from its
manufacturer, and may vary from manufacturer to
manufacturer. In addition, if the comparison of the
25  size~distribution results indicate enlargement of
blood cells, then there is also a pesitive rsaction.
Once all comparisons ars made, the output of computer
18 may be displayed by any means desired, such as
printer 22 or video display 24, and may also be
30 stored en disc 20 for future reference.
Storing data is useful for later reference on
the same subject at a later date. If a control
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It is hare noted that the abovae description was
made based en tha assumption that a foraign entity is
added to the tast samples to praoduce thereby a

10 reaction. This may not be effective in all
instancas. Cartain non~-immunolegic reactions cause
cellular reactions similar to the above-described
immuneolagic reaction. In such cases, tha inventive
test is still effective in dlagnosing the malady, so

15 long as the non-immunolgic reaction causes changes in
callular sizs, or cellular destruction.

As dascribed thus far, the inventive tast
reguires the presenca of two elements in the blced:
antibadies and bloed cells, so that the intreducticn

20 of tha third cemponent of the studied reaction, the
foraign entity, will cause the measurd reactions to
occur., Not all individuals produce antibedies
appropriata for all foreign entities, however. This
is particularly true for carcinogens, for which no

25 naturally cccurring antibodiaes. are present in the
bloecd of mest peaple.

The test will still work, however, with cne
modification. Instead of adding the foreign entity
to tha control sample, a different substance, such as

30 an antibedy, is introducad thereto. This
modification will enabls the diagnosis of a malady
caused by the ingestion of a foreign entity by the
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antibcdies on Rls own. The addition of the
prior to lysing the armjhddiad tel the thsthsamplé Esmplatescenati ng the
| eukocytes. O cour ;!“1? he three types
of blood cells is uzzge a§‘n as negh%ih]?wgép‘g%%% o%gﬁhgg %lh order of
count- ing is dven rRASTLONd: t antibodies, cfoteign ti#Ytﬁdebb@mdcells in
one or nore of the tafisame gegegatiﬁOggaegggg & any foreign
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ranges will d'1n3 "57%e a menoclenal antibody specific to that
carcinogenic foreign entity will enrable tha
blood cells in the subject's bloed to attack the
carcinogen, and tha normally cbserved reaction will
taks placs.
1s So long as an antibody is known for any specific
foreign aentity, tha malady caused by the ingestion of
that foraigqn entity may be diagnosed.
In this fashion, it may be cbjectively
datarmined if tha subject has a reaction to any of
20 tha tested foraign entities, and is therefore
suffering from any of the tested maladies. Such a
test may be used to tast for any malady affecting the
immine systam, frem influanza, to AIDS, to cancer.
Any such malady may be tastsd for, and at a stage
25 where treatment will be most effective, i.e. at as
aarly a stage as possibla.
The discovary that rad blocad cells react te tha
prasencs of cartain entities may alsc lead to a
coursa of treatment for cartain anemias, wherein
30 those foraign entities which cause rsactions in the
subject's red bloed cells are removed from the
subjact's environment, thareby removing a passiblae
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of a plurality of sigg-44#} rifuldivd Fadesiption reprekehtsdthe
10 preferred, but nonetheless illustrative, embodiment
of the invention, which may be realized in othar
specific forms without departing from its spirit or
essential characteristics. For example, ths entire
apparatus may be automated so that cnca the sanple of
15 bload is drawn from the subject there need ba no
further human intervention or actiecn until the
results are complete. Therefore, the full scope of
such invention is to be measured by the appended
claims, giving thereto the full range of equivalence
20 which comes within the meaning and range of the
clainms.,
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1. A method for diagnosing the presence or
absence of a malady in a subject, said method
comprising the steps of:

counting a number of leukocytes in a first blood
sample drawn from said subject;

mixing a substance having a predetermined
relationship with said malady with a second blood
sample drawn from said subject to form a mixture, and
thereby allow leukocytes of said second blcod sample
to react with said substance:;

counting a number of unreacted and reacted
leukccytes in said mixture:; and

comparing said number of said leukocytes counted
in said first blood sample with said number of
unreacted and reacted leukocytes counted in said
mixture, to determine if said leukocytes in said
second blood sample reacted with said substance,
thereby diagnosing the presence or absence of said
malady in said subject. '

2. The method of Claim 1, wherein said counting
a number of leukocytes of at least one of said first
blood, sample and said mixture is performed by
counting a number of leukocytes within each of a
plurality of varying size-distribution ranges.

3. The method of Claim 2, further cemprising
the step of:

producing a graph showing said number of
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_ 4. The method of Claim 1, further comprising
puter 18 through interface 16.,.in known fashion, to store the data and
conpare automati cal @e{ e?@l *ts of the count of each test sanple to that

of the control sanple adysding aspbhEisnzezdanrrrbdtbboodfGEhksbpnadentlIs

| f the nunber of bl %Iﬁ&?ﬁ' S n?_,ﬁﬂﬁgro the
control by nore than ﬁgigfror act§§&°? cous? sﬁﬂ& ere |é a
positive reaction. Pﬁ?ﬂﬁq=ﬂd'P&étEPaSFaéa%ﬁuﬁPﬁiﬁeﬁf 8%PdRent used is

readily available fromig,s maapathddebs anadifvy, VeaytheencaRppiathyrer to
manuf acturer. In ad 'tioai i% he comparison of the size- distribution
resul t's indicate enl bl ood cells, then there is also a p05|t|ve
reaction. Once all conpa¥sing a portion of said reacted leukocytas in

said mixtura prior to counting said number of
unreacted and reacted leukocytes therein.

6. The method of ¢Claim ), further comprising
tha step of:

lysing a portion of any red blood caells presant
in said rirst blood sample prior to counting said
number of leukocytes therein.

7. A method for diagnosing the presenca or
absenca of a malady in a supject haying bloed, said
method comprising the steps of:

separating a sample of said blocd of said
subject into a control sample and at least cne test
sample, each of said control sample and said at least
one test sample having approximataly ecual
distributions of leukocytes tharsin;

lysing a portion of any red bloed calls in said
control sample:

counting a number of leukocytes in said
contrel sample;

nixing a substance having a predetarmined
relationship with said malady with said at least one
test sample to form a mixture, and thereby allow said
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desired, such as priroesaiz mladyv eo display 24, and may al so be stored
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reference on the sane sdbj ater d a contr sanpl e o a
subj ect' s bl ood t afe¥<RE subsequent time is vastly dif- ferent fromthat

of a first test, then myedagrmypbtt&onl of satdt reactédalauldcytesobnin the
state of that subj mﬁ .System This would suggest further testing
to determ ne the cause Of suCh’a change.

counting a number ¢f unreacted and reacted

leukocytes in said mixture:

camparing said number ¢f unreactad and reacted
laukocytes in said mixture with said number of
leukocytes in said control sample, to determine if at
least a portion ¢f said leukccytes in said second
sauple rwactad with said subsatance, thereby
indicating tha presence or aksence of said ualady in
said subject.

8. The mathod of Claim 7, whersin at least one
of said counting of said number of leukecytes in said
centrol sampla and said counting of said number of
unraacted and reacted leukocytes in said mixture are
performed by counting a number of leukocytes within
each of a plurality of varying size-distribution
ranges therein, and

generating a size~distribution graph showing a
size-distribution of leukxocytes in each of said
control sample and said mixture;

comparing said size~distribution graph showing
said siza-distribution of said leukocytss in said
control sawple with said size-distribution graph
showing said size-distribution of leukocytes in said
mixture;
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21 It is heretHSFgﬁeFﬁ%?nt he above descri ption was made based on the
assunption that a forei §n cFhetgethedofcfFlain Fo mhATednBhes to produce

thereby a reaction. gébbeniBation P wiid@er Caid ot |1/ 3R antPgedi N

non-1 - has caused a reaction with said sample of a patient's
blood is positive when said number of unreactad
leukocytss counted in said mixture is less than saiq
nunmber of leukocytes counted in said contzol sampla
by an amount greater than an erxror factor of the
equipment used.

10. A method for diagnesing the prasence oX.
absence of a malady in a subject, said method
comprising the steps of:

sizing a number of leukocytes in a £irst bloed
sample drawn from said subject;

nixing a substance having a predetarmined
relationship with said malady with a second bloed
sample drawn from said subject to form a mixture, and
thereby allow leukocytes present in said second blood
sample to react with said second blood sample;

sizing a numbar of unreacted and reacted
leukecytes in said mixture: and

comparing said sized leukocytes of said first
blood sample with said sized unreacted and rsacted
leukacytes of sald mixture, to determine theveby if
at least a portion of said lsukecytes in said second
blocd sample reacted with said substanca,
whereby the presence of said malady in said subject
ig indicated by a significant difference
therebatween.

11. Tha method of Claim 10, further comprising
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lysing a portion of any red blood cells praesaent

nol ogi ¢ reacti ons cgys I %ﬁi | g : escri bed
I mmunol ogi ¢ reacti o#{ ?%ftgu%#%s%'s., he r}?e%i\% Etgs{s&?gigflﬁﬁﬁaef fective
i n di agnosi ng t he nheukagytes ER&FERies t he non-i nunol gi ¢ reaction causes

changes in-cellular sizga.orrmehddhvd dEcladn Ay, furtherdesspirisdnghus
far, the inventive g&gt ,{{iglg{_es the presence of two elenents in the bl ood:
anti bodi es and bl ool ceT SO that the introduction of the third conpo-

nent of the studied realysifg a IRoxtdon @f any med hlood: s¢3dst bressatur d
reactions to occur. _j_ﬂl_ogaﬁ|sémiﬂw§_mﬂw@tﬂ§bgﬁhgﬁgﬁ§a&@ri ate
for all foreign ent]t -ggd:tehcf\’&n ‘é%ra'c:ﬂ} ieluiwpartalsc%aerrlegnt_rue for-
carci nogens, for whPth kacyt :
13. The methed of Claim 10, further camprising
the step of: :
lysing a portion of said reacted leukocytes in
said mixture prior to sizing said unrzesactad and
- reacted leukocytes therein.
l4. The method of Claim 10, wherein at least
one of said sizing of said leukocytes in said first
blocd sampla and said sizing of sald unrsacted
leukocytes in said mixture is performed by counting a
number of leukocytes within each of a plurality of
varying size-distribution ranges.
15, A method for diagnosing the presence or
absenca of a malady in a subject, said method
comprising the steps of:
separating a blocod sample drawn from said
subject into a control sample and at least one test
sample, each of said control sample and said at least
one test sample having approximately egqual
distributions of leukocytes therein:;
lysing a portion of red blood cells in said
control sanpla;
sizing said leukocytes in said control sample
thereby generating a s.ize.distrihution of said
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no natural |y occurrinejaionsbdpevwishespidsualady, 1 Wéth| 834dodtnost peopl e.
The test will still juaide oRaeeat. simpleOts ﬁaﬂmfaCﬁixtuﬁa ang L eReroby

adding the foreign entit o,the ,contro a ren substance :
such as an antlbodyaah§"yﬁ%r&835§d tHE?E%BnHB# §a§6d# QFYERS PTESERtD) o
the di - agnosis of dmmadsdy atalisadtbgnehbestigsanple ©6 zeictciithesaidy by
t he subject, even |f Wa;ect does not pro- duce the antibodies on his

Cequi f oment ¢ hat o e Lbﬁi’ag#pieé"o%E&&E%é@?ﬁﬂgéénégﬂﬁéF%eef‘s%ﬂ&-
eign entity and bl oedsteizrles, be present in the test sanple.

lysing a portion of any reacted leukocytes in
said mivture;

sizing said leukocytes in said mixture thereby
generating a size distribution of said leukocytes in
said aixture; and

comparing said size distribution of said
leukocytes in said mixturs with sald size
distribution of said leukocytes in sald control
sample, and determine thereby if said malady is
present in said subject.

16. The mathod of Claim 15, wherain at least
one of said sizing of said leukocytes in said control
sampla and said sizing of said leukocytes in said
pixture is performed by counting a number of
leukocytes within eachk of a plurality of vary;ng
size~distribution ranges, and

generating a size-distribution of the counts of
each of said control sample and said mixture; and

comparing said size-distzibutien of said
leukocytes in said control sample with said
size-distribution aof said leukocytes in said mixture,
to detarmine thereby if said malady is present in said
subject.
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determination of whether said malady 1is present in
For exanple, with rsaﬁdcsubj)eehe:.sepééﬁuuf@rwhezsmld:is‘ﬂzh-ﬁmxbdﬁidxhe
Chtroducton of o naBoRPuapeRelcrREs’ hlad I MG ARG Sdakf saig . o,
entity will enable pnéemaé‘ermt%mnotmas% @aso%a)dm Eaid canerol
22 'sample to a degree graater than an error factor of

the equipment used.

18. The methoad of Claim 15, wherein said
substance is a foreign entity.

19. The method of Claim 15, wherein said
substance is an antibedy.

20. A nethod for diagnosing the presence or
absence of a malady in a subject, said method
comprising the steps of:

counting a number of blood cells of a singls
type saelected from ths group consisting of
leukocytes, red blood cells and platelets, in a first
blocd sample drawn from said subject;

nixing a substance having a predetermined
relationship with said malady with a second bloed .
sample drawn from said subject to form a mixture, and
thereby allow blood cells of said second blood sanple
to react with said substance;

counting a number of unrsacted and reacted bloecd
cells of said single type in said mixture; and

camparing said number of said blocd cells
counted in said first blocd sample with said number
of unreacted and reacted blood cells counted in said
mixture, to datermine if said blood cells in said
second blood sample reacted with said substance,
thereby diagnosing the presence or absence of said
malady in said subject.
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reaction to any of the F@steﬂhﬁoﬂéz§ﬁdeﬁf|916§m 3hd fﬁrth%¥e$ﬁnn¥§%$$§rlng
fromany of the tesit®@é step of:

producing a graph showing said nunber of
blood calls counted in each of said plurality of
size-distribution ranges. '

23. The method of Claim 20, further comprising
the step of:

lysing a portion. of any red blood cells present
in said mixture;

counting a number of unreacted and reactad
leukocytes therein:

lysing a portion of any red blood cells present
in said centrol;

counting a number of unreacted and reacted
leukocytes in said control sample; and

comparing said number of unreacted and reacted
leukocytss in sald mixture with said number of
unreacted and reacted leukocytes in said test sample
to detexrmine thereby if said subject has contracted
said malady.

24. The methed of Claim 20, further comprising
the step of: |

lysing a portion of any red blocd cells present
in said first blood sample prior to counting said
number of blood c¢ells therein.

25. The method of Claim 20, wherein said
substance is an antibody.
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substance is a foreign entity.
mal adi es. Such ? t est rw berw%ah@dtsezt cladmany, rrxhe:asﬂuhaii?cglﬂeuhg
i mune system fro ny such nmal ady may be
tested for, and at %% %gr%eor&e%éﬁégt ﬁEﬁt p%%@le‘i m)st effective, i. e. at
as early a stage as pos38 bl &Che method @ifsCdadmy 20hawbevein| satdceihglecact
to the pres- ence Oéyﬁéréﬁ'ﬁldﬁa 'éél‘i% E&)é &ba%h.aaa ta1gsgourse of

treatnent for certain anem rein 038 foreign en-  titi whi ch cause
reactions in the subject®s %P [\ dc@lfl Slaim PQMDVB&’PF‘BH?@@ SIRFLL: s
envi ronment, ther e-typye refnslioos Teldss alrec leakseysksdepl eti on of the sub-
ject's red blOOd ceIIs.ao_ A method for diagnosing the presence or
absence of a malady in a subject haviang blood, said
blood including bleood cells of at least ene of red
blood cells, leukocytes and platelets, said method
comprising the steps of:
separating a sample of said blood of said
subject intsc a control sample and at least one test
sample, each of said control sample and said at least
one test sampls having approximately egual
distributions of blood cells therein:
counting a number of a f£irst type of bleed cells
in said control sample; :
lysing at least a portiocn of said blood cells in
said contrel sanmple:;
counting a number of a second type of blood
cells in said control sample; _
mixing a substanca with a predetermined
relationship to said malady with said at least one
test sample, thereby producing a mixture;
counting a number of a first type of hlood cells
in sald mixtura;
comparing said number of said first typa of
blocd calls in said mixture with said number of
said first type of blood cells in said control
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until the results are co
second type of blood cells in said control sample,

thereby producing a second result, wherehy the
presence or absence of said malady may be determined
by said first and second results.

31. The methed of Claim 30, wherein said first
type of blood cells axe platelets.

32. The method of Claim 31, wherein sajd second
type of blood cells are leukogytes.

33. The method of claim 30, wherain said fixrst
type of blood cells ara red blood cells.

34. The method of Claim 33, wherein said second
type of bloed cells are leukocytes.

35. The method of Claim 30, wherein at least
cne of said numbers of cells counted is stored in a
nemory.

36. The method of Claim 35, further comprising
the steps of:

collecting a second sample of blood fram saiad
subject;

counting a number of blood cells of said second
sample; and

comparing said number of blood cells with said
number of ¢calls stored in said memory, whareby any
change in a number or distribution of bloed cells in
said blood of said subject over time may be
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37. A method for diagnesing tha presenca or
absencs ¢f a malady in a subject having bloced, said
blood including blocd cells of at least one of red
blood cells, leukocytes and platelets, said method
comprising the steps of:

separating a sample of said blocd of said
subject intoc a control sample and at least one test
sample, each of said control sample and said at least
one test sampla having approximataly egqual
distributions of blced cells therein;

counting a number of platelets in sald control
sample;

counting a number of red blood cells in said
control sample; '

counting a number of laukocytes in said contzol
sampla;

nixing a substance with a predetermined
relationship to said malady with said at least cne
test sampla, thereby producing a mixture;

counting a mumber of platelets in said mixture;

comparing said number of platelets in said
mixture with said number of platelets in said control
sample, thereby producing a first result;

counting a number of red blood cells in said
mixture;

comparing said number of red blood cells in said
nixture with said number of red bloed cells in said
contrel sample, thereby producing a second result;

counting a number of leukocytes in said mixture;

comparing said number of leukocytes in said
mixture with said number of leukocytes in said
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wvhereby the presence or absenca of sald malacy may he
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counting a nunber o#hﬂeakazﬁt%%-ln a first blood sanpl e dramn from
sai d subject: Ty3¥ing 80 Pedd®d bR g isaidiréd®lada W th
cells in said control sample priocr to counting sald
nunber of leukocytes therein.
39. The method of Claim 37, further comprising
the steps of:
lysing at least a portion of said red blood
cells in said mixture prior t¢o counting sald mumber
of leukocytes therein.
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OF REACTION BETWEEN A FOREIGN
subj ect . 2. The net hoENTITYIAND A SUBJECT'S 8lL.AODCHELLS) a nunber of
| eukocytes of at |east one of said first bl ood sanple and said m xture
is perforned by counting a nunber of |eukocytes within each of a

plurality of varying size-distribution ranges. 3. The method of claim 2,
further conprising the step

A method for the diagnosis of a malady in a subject by observing
a degree of reaction between all blood cells: red blood cells, leukocytes and
platelets; in the subject's blood with a foreign entity having a predetermined
relationship with the maiady being diagnosed. The test includes comparing
amounts and sizes of red blood cells, leukocytes and/or platelets in a control
sample and at least one test sample. The test sample includes a portion of the

subject’s blood and the foreign entity being tested.

(Figure 2)



FOREIGN ENTITY AND A SUBJECT'S BLOOD CELLS

of : produci ng a graph showi ng said nunber of |eu-

kocytes counted in each of said plurality of size- di stribution
ranges. 4. The method of claim 1, further conprising the step of :

| ysing a portion of any red bl ood cells present : in said mxture
prior to counting Degtriptien of " unreacted and reacted | eukocytes
t herei n. '

BACKGROUND OF THE INVENTION

This invention relates to the field of cellular immune
reactions; and, more particularly, to a method for the di-
rect and/or indirect determination of the degree of reac-
tion (if any) between a foreign entity and a subject's im-
mune system for diagnosing a malady of the subject.

Diagnosing maladies is perhaps the single most im-
portant aspect of medicine. The key to diagnosing amail-

‘ady is based on an understanding of the .malady's
cause. _

Many illnesses and afflictions (i.e. maladies other
than ilinesses, such as an allergy or cancer) are caused
by an individual's coming into contact with foreign enti-
ties, such as environmental chemicals, including known
or possible carcinogens, other toxins or micro-organ-
isms, including viruses and bacteria.

Every day, the human body is exposed to rhany
types of foreign enitities, and when so exposed, the body
may.ingest sdme foreign entities, by eating or breathing
them in, or perhaps merely by touch. Once a foreign en-
tity is ingested, the body identifies it either as being neu-
tral, in which case the body does not react in any ex-
traordinary fashion, or identifies it as being potentially
harmful, in which case the body acts to defend itself.



cinogen or a virus, it will cause certain ill effects to the
5. The net hod .of ..c gl m 1, f@z{t her,. co
laSK
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fects by itself, the reaction of the body to its identification

as being harmful may have its own set of ill effects, such

as an allergic reaction. '

The body's defenses, primarily the immune system,
and the manner in which they act to defend the body,
have been -greatly studied. in broad terms, the white
blood cells (leukocytes) in an individual's blood act as
the first line-of defense against foreign entities classified
as harmful. Once a foreign entity is identified as being
harmful, besides the natural (innate) immune response,
the body may produce specific antibodies which com-
bine with the foreign entity and, in conjunction with the
leukocytes, destroy the invading foreign entity.

| have observed three different steps in the re-
sponse of the leukocytes to a foreign entity identified as
harmful, after'the antibodies and leukocytes combine.

First, the leukocyte increases in volume, to sur-
round and enclose the foreign entity. This reaction is
similar or identical to a phagocytosis reaction, in which -
a cell ingests a particle, Bellanti, J.A., Immunology IlI,
W.B. Saunders Co. (1985), p. 16.

Second, after the foreign entity is enclosed by the
leukocyte, the volume of the leukocyte decreases in a
so-called complement reaction, i.e. the leukocyte devel-
ops a small defect in its cell membrane, and begins to
extrude a portion of its cellular material, Bryant, N.J.,
Immunohematology, W.B. Saunders Co. (1982), pp.
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is similar to the degranulation of basophiles noticed in
the presence of IgE mediated reactions, Bellanti, supra.,
p. 252. |

| have recently discovered that some red blood cells
and some platelets also participate in the body's im-
mune response to an invading substance, undergoing
reactions similar to those of the leukocytes. This phe-
nomenon has not heretofore been recognized, and its
discovery may assist in the understanding of the body's
immune reactions. |

Many theories exist as to the precise mechanism
behind the operation of the immune system, i.e. how
blood cells recognize and define harmful foreign enti-
ties, and how antibodies are produced, etc. No currently
known theory, however, explains all aspects of the
body's defensive reactions. In addition, no currently.
known theory is generally accepted as the sole basis for
explaining the reactions. :

This lack of an understanding of the immune system
response has hampered efforts to devise a uniform and
comprehensive diagnostic tool or method for the diag-
nosis of a wide spectrum of maladies. Since a compre-
hensive understanding of the mechanics of the immune
response is lacking, there is no comprehensive under-
standing of how maladies may be recognized at an early
stage. :
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will perform tests to isolate the cause of the malady. If
there is no positive test result, then a new series of tests
will be performed, andthis procedure continues until a
positive resutlt is attained. This may take a great deal of
time and expense, and some of the tests performed may
be discomforting or even painful for the subject.

This procedure is necessary because most tests
are directed to specific symptoms of an illness. For ex-
ample, an illness which affects kidney function may be
indicated by an increased level of urea in the subject's
bodily fluids.. The test, then, for that kidney ailment, -
would be to check the level of urea in the subject’s bodily
fluids. Such tests do not identify the malady per se, but
rather measure an expected bodily response to the mal-
ady's presence.

-~ The look-up method has many drawbacks, howev-
er. First, it depends upon the subject's ability to recog-
nize symptoms. If the subject has not started to feel the
effects of the malady, then he may not know enough to
tell the doctor of a minor symptom which would indicate
a serious malady. It is for this reason that a wide battery
of tests is often prescribed for a new subject, to ascertain
to the extent possible what may be ailing that subject.
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If a subject is suffering from more than one malady, the
various symptoms may also mask or disguise each oth-
er, leading to a false diagnosis. -
A different problem arises if two maladies have sim- -
ilar symptoms. A diagnosis based on symptoms may be
unable to discern two compietely different maladies hav-
ing similar symptoms. :
Furthermore, the subjectivity. of an lndlwdual asto
the experiencing or relating of certain symptoms may
also come into play. For example, a slight headache
may not cause an individual any great cancern, but may
in fact indicate a brain tumor.
An incorrect and possibly fatal diagnosis is always
a serious concernto doctors, and there is a serious need
for an objective test which may be used to diagnose a
~ variety of maladies, without the possibility of masking or
disguising of symptoms, and which may be perfo‘n"ned
effectively, relatively inexpensively, objectively, and
quickly.
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symptoms until it has become quite serious. Thus, the
afflicted individual may not know enough to have tests
performed.

The test described in my earlier Patent published
as EP-A-0 140 379 assists in the diagnosis of allergies
by a simple blood test. That disclosure, however, neither
teaches nor suggests any applicability of the test dis-
closed therein-beyond allergies, nor.does it indicate an-
ything beyond the application of a suspected allergen.

Furthermore, prior tests are not useful in diagnosing
maladies for which there are no antibodies produced by
the subject. If the introduction of the foreign entity to the
body does not result in the production of antibodies spe-
cific to the foreign entity, then the body will not react to

“attack it and no reaction will take place. This is the case,
-for example, with respect to carcinogens. Since the

body may not produce any natural antibodies specific to
the carcinogen, the body may not act to attack it. Thus,
a cancer caused by the carcinogen is free to develop

unfettered, until it is of a size sufficient to be detected

by other conventional means, such as by palpation or
X-ray, No early detection is possible, however, until
symptoms are evident. In many instances, the onset of
symptoms means imminent death.
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showi ng
There is therefore still a need for a test which may
be used to assist in the diagnosis and treatment of mal-

adies which affect the red blood cells or platelets of a
subject.

OBJECTS AND SUMMARY OF THE INVENTION

_ Itis thus an dbject of the invention to provide a meth-
.od for the objective determination of the degree of reac-
tion between a foreign entity and the blood cells of a -
subject. -

It is a further obgect of the invention to provxde such :

~ an improved method where accuracy and reliability will
not depend upon the subjective interpretation of symp-
toms by a subject or his physician.

It is another object of the invention to provide a com-
prehensive testing method which may be used for the
diagnosis of a wide variety of maladies, without the need
for a multiplicity of tests and procedures.

[t is a further object of the invention to provide a
method of diagnosis which is capable of diagnosing mal-
adies caused by foreign entities for which the body of a
subject produces no antibodies.
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malady or an antibody specific to the malady with a sec-

ond blood sample drawn from the subject to form a mix-
ture, and thereby allow blood cells of the second blood
sample to react with the foreign entity or the antibody;
counting a number of unreacted and reacted blood cells
in the mixture; comparing the number of the blood cells
counted in the first blood sample with the number of un-
reacted and reacted blood cells counted in the mixture,
to detemmine if the blood cells in the second blood sam-
ple reacted with the foreign entity or the antibody, there-
by diagnosing the presence or absence of the malady
in the subject.

In accordance with a preferred embodiment of the
invention, there is further provided a method of the type
described above, wherein said first and second blood
samples further include leukocytes and each of said first
blood sample and said second blood sample have ap-
proximately equal distributions of blood cells therein,
said method including: lysing at least a portion of said
blood cells in said first blood sample, counting a number
of leucocytes in said first blood sample, mixing a specific

foreign entity known to provoke said malady or an anti-

body specific to said malady with said second blood
sample, thereby producing a mixture, lysing a portion of
said blood cells in said mixture, counting a number of
leucocytes in said mixture, and comparing said number
of leucocytes in said mixture with said number of said

wher eby
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27 J urther result, w ere% the preserqce or absence of
sa|d malady may also be determined by said further re-
sult.

[n accordance with a third embodiment of the inven-
tion, there is:provided a method for diagnosing the pres-
ence or absence of a malady affecting the immune sys-
tem of a subject which is indicated by the presence of a
foreign entity, the method comprises the steps of: count-
ing a number of leukocytes in a first blood sample drawn
from said subject, mixing an antibody specific to said

- malady with a second blood sample drawn from said
subject to form a mixture, and thereby allow leukocytes
of said second blood sample to react with said antibody
and said foreign entity if present, counting a number of
unreacted and reacted leukocytes in said mixture, and
domparing said number of said leukocytes counted in
said first blood sample with said number of unreacted
and reacted leukocytes counted in said mixture, to de-
termine if said leukocytes in said second blood sample
reacted with said antibody, thereby diagnosing the pres-
ence or absence of said malady in said subject.



10. A method for diagnosing the presence or absence of a mal ady
affecting the i mmune system of a sub- ject which is indicated by the
presence of a foreign entity, said method conprising the steps of:
sizing a nunmber of [eukocytes in a first blood sanpl e drawn from
sai d subject; m xi ng an anti body specific to said malady with

a second bl ood sanpl g Eﬂé@%bfd@ﬁb%avﬂtﬁ@fwrth preferred erhbaditheritr e,
and thereby all ow | eukocyt e
of the invention there is provided a further method for
diagnosing the presence or absence of a malady affect-
ing the immune system of a subject which is indicated
by the presence of a foreign entity, said method com-
prising the steps of: sizing a number of leukocytes in a
first blood sample drawn from said subject, mixing an
antibody specific to said malady with a second blood
sample drawn from said subject to form a mixture, and
thereby allow leukocytes present in said second blood
sample to react with said antibody and said foreign entity
if present, sizing a number of unreacted and reacted leu-
- kocytes in said mixture, and comparing said sized leu-
kocytes of said first blood sample with said sized unre-
acted and reacted leukocytes of said mixture, to deter-
mine thereby if at least a portion of said leukocytes in
said second blood sample reacted with said antibody,
whereby the presence of said malady in said subject is
indicated by a significant difference therebetween.
Further preferred embodiments of the invention are
described in the dependent claims.



present in said second bl ood sanple to react with said anti body and
said foreign entity if present: si zing a nunber of
unreacted and reacted | eu- - kocytes in said m xture; and

conparing said sized Brsfiyystated, faedrvention is diredleddosamplethedh
sai d sized unreacted and ted Igﬁkocytes of d mxture, to

deters o m ket the diganesie dladnalagl i snsublesl BY tigabserv-
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blood cells, leukocytes and platelets; in the subject's

~ blood with a foreign entity having a predetermined rela-
tionship with-the malady being diagnosed. The test in-
cludes comparing amounts and sizes of red blood cells,
leukocytes and/or platelets in a control sample and at
least one test sample. The test sample includes a por-
tion-of the subject's blood and the foreign entity being
tested. '

The above, and other objects, features and advan-
tages of the present invention will become apparent
from the following description read in conjunction with
the accompanying drawings, in which like reference nu-
merals designate the same slements. -

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the connection

of the various components which make up the

present apparatus; and

FIG. 2is a flow chart showing the steps of the inven-
- tive method.
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sai d anti body, whereby the presence of said mal ady in said subjecf—-
I's indicated by a signifi- _ cant difference therebetween. 11. The
met hod of claim 10, further conprising the step of : l ysing a
portion of any red blood cells present in said first blood sanple
prior to sizing said |eu- _ kocytes therein
DETAILED DESCRIPTION OF THE PREFERRED
EMBOOIMENT |

My referenced application, describes a test for use
in the diagnosis of allergies by measuring the degree of
reaction between the leukocytes in a subject's blood
with a suspected allergen. The disclosure of that appli-
cation is herein incorporated by reference.

What is not evident from a reading of that applica-
tion, however, is my discovery that many common mal-
adies, and some less common maladies, cause reac-
tions in a subject's blood similar to those result_ing-from
allergies. It is my theory that the reactions of the body’s
immune system in responding to the identification of an
allergen, i.e. a leukocyte engulfing the allergen, enlarg-
ing and then extruding its contents, is basically identical
to the bodily reactions to the introduction of other foreign
entities recognized as being harmful, such as a virus or
even & carcinogen. In sum, it is my theory that most mal-
adies may be diagnosed by the observation of the reac-
tions of the body's immune system, specifically, the size-
distribution of the leukocytes in two samples of a sub-
ject's blood: a control sample which has no foreign entity
added thereto, and a test sample which has at least one
foreign entity added thereto.
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disclosed herein is contained in my earlier application,
but the breadth of its applicability is significantly wider
than heretofore realized, in its reach beyond merely di-
agnosing maladies other than allergies.

What | have recently discovered, however, is that
certain red blood cells and some platelets react to an
invading foreign entity in the same fashion as do leuko-
cytes, i.e. they combine with antibodies to react with for-
eign entities, causing the lysing of red-cells. The discov-
ery of this bodily process may, for example, assistin the’
diagnosis and treatment of anemias, which may be
broadly defined. as maladies in which a subject has a
low red blood cell count.

For example, if a subject has a low red blood cell
count due to an allergic reaction to certain foreign enti-
ties, then the avoidance of those foreign entities may
lead to a normal red blood cell count. The testing for
such a reaction by a subject's red blood cells may be
performed along lines generally similar to those of my
earlier tests.

Furthermore, similar results by testing platelets may
be achieved for other maladies. More research is re-
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with the foreign entity. For ease of re erence -the term
"blood cells”, as used herein is meant to include plate-
lets, red blood cells and leukocytes, even though plate-
lets are not generally considered to be blood cells for all
purposes.

An apparatus for performlng the tests of the inven-
tive method, as shown generally at 10 in Fig. 1, com-
prises a counter 12, an analyzer 14, a computer inter-
face 16 and a computer 18, each connected in series,
and a disc 20,. a printer 22 and a video display 24, each
connected to the output of computer 18.

To commence the operation of the apparatus (gen-
erally described in the flow chart of Fig. 2) a blood sam-
ple is first drawn from the person being tested (subject). .
Preferably, 10ml! of oxylated blood is drawn from the
subject, using sodium citrate as an anti-coagulant (i.e.
the blood is stored in blue top B-D brand vacutainers)
to prevent clotting of the blood during the test. This sin-
gle sample may be used to perform a wide variety of
tests for a vast array of different maladies.

[t is necessary to secure an even cellular distribu-
tion of blood cells over the entire volume of the blood

: sample, and so it is necessary to transfer blood from the
vacutainer 1o an’'apparatus (not shown) which will have
the capability of continuous flow circulation, in known
fashion. Such a device will cause the cells of the sample
to be distributed generally evenly over the entire sam-
ple.
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separating a blpOQ rHepbiitdra i therdragis blood into a receptacle con-
- laining an appropriate suspension medium, e.g. one-
half mi of a balanced pH saline solution. The precise
amount of the suspension medium used is not critical,
- except that the same amount thereof should be used -
throughout the test, i.e. in each sample of the same
blood. This will ensure that measurements taken for the
test and control samples may be directly compared by
virtue of the fact that they both have a similar number of
leukoceytes and volume.
The 10mi of drawn blood prepared as described will
be suitable for approximately 75 tests.
After separation of the drawn sample into the con-
:‘TOI and test samples, the foreign entities are introduced
- Mto the test samples in the form of solutions.
Suitable solutions may be purchased commercially
om any one of a number of suppliers.
'A‘ternatlvely suitable solutions may be prepared by
addlng 100mg of a dried extract of that foreign entity to
10mi of Isatan 1o 11 (distributed by Coulter), or any
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propriate diluting solution is well within the knowledge
of those of ordinary skill in the art. Once made, the mix-
ture is allowed to stand for 24 hours at room tempera-
ture, and then filtered through a mesh capable of filtering
solid particles. - |

Different solutions of foreign entities are introduced

inta the various test samples. It js preferred that one for-
eign entity be introduced into each test sample, but it is
contemplated that, in some embodiments, each test
sample may have a wide variety of foreign entities intro-
duced thereto, so. that a single drawn blood sample,
which may otherwise be usable only for 75 tests, may
be used over a much broader range of possible foreign
entities. In such embodiments, a positive reaction (de- -
scribed below) for any group of foreign entities would
require a subsequent test or tests to determine which of
the multitude of foreign entities contained in that test
sample was the specific foreign entity which caused the
positive reaction. It is also preferred that an amount of-
the suspension medium, equal to that introduced to the
test samples, be added to the control sample. This al-
lows the direct comparison of the two samples, since
they will have generally identical counts of leukocytes
(before the studied reaction), and generally similar vol-
umes.
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l ukoc ytes red blood cells and platelets. In addmon the

test samples will have the solutions of foreign entities
therein. Since all three types of blood cells are of impor-
tance to this test, it is important that each be measured
separately.

It is preferred that counter 12 is Coulter Counter

- Model Z-M, which may be set to count the number of

particles within a given size range. Thus, since platelets
are much smaller than red and white blood cells, it is
simple to avoid counting them by setting the minimum
particle size at a size greater than that of platelets, and

~ less than that of the red and white blood cells, for exam-

- ple 3.5 microns. Similarly, it is simple to count-only those

cells by setting the maximum level of counter 12 to a
similar level.

No such simple method of counting red and white
bloodcells is pres'ently available, however. it is possible
to separate these cells in known mechanical methaods,
although this method is time consuming. .

A preferred method utilizes the fact that red blood
cells exist in human serum in a ratio of 1000:1 to leuko-
cytes. Thus, it is preferred that the red bload cells be
counted first. This may be taken as a straight count,
since the refatively small number of white blood cells ex-
isting in blood serum may be disregarded when the

count is made. The small error which may occur (on the
order of 0.1 per cent) may be disregarded, since that
error is generally far smaller than the error factor of the
equipment, and is also far smaller than the amount of
change expegted in the case of a positive reaction. After
the red blood cells are counted, then it is desired to count
the leukocytes.
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mediately cause red blood cells to disintegrate (a “lys-

" ing" substance), for example a solution comprising one
percent Saponin (Coulter) and the remainder bacterio-
static water. Alternatively, the red blood cells may be
mechanically removed from the sample. This solution
may also serve to lyse some reacted leukocytes in the
test sample, thereby enhancing the observable effects
of the reaction (if any) between the leukocytes and the
foreign entity (together with the antibodigs). After the-red
blood cells and a portion of the reacted leukocytes are
eliminated, preferably after & period of about 30 seconds
after introduction of the lysing agent, and counter 12 is
set to the predetermined minimum size level, counter
12 may be used to count and size the leukocytes of the
control sample. The results of the counting and sizing
of the control sample are used as a reference for com-
parison of the results of the same counts performed on
the control samples. It will be appreciated that the plate-
lets may be counted either before or after the countihg
of the red blood cells but before the leukocytes. Since
platelets are not directly affected by the lysing substanc-
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prior to lysing the red blood cells, which means prior to
counting the leukocytes. Of course, if some ather man-
ner of separating the three types of blood cells is used,
such as mechanical separation, then the order of count-
ing is aven more a matter of mere choice. .

If the blood cells in one or mare of the test samples
react to the presence of any foreign entity, then they will
reactin the manner described, i.e. by getting larger, then
breaking up and finally dissolving. These reactions will
cause a distaortion of the size distributions of the blood
cells in the positive test samples, since the number of
blood cells in lower volumetric size ranges will diminish,
and the number of blood cells in higher volumetric size- -
ranges will inc'rease thereby producing a shift in the
size-distributions of the counted blood cells.

The output of counter 12 may be read visually, to
determine if the number of bload cells in the test sample
is less than that of the control (indicating positive reac-
tion) or it may be input to analyzer 14, such as the Coul-
ter Channelyzer, to obtain cellular population distribu-
tions of the number of red blood cells present in each of
a plurality of size-distribution ranges. This is referred to
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the data and compare automatically the results of the
count of each test sample to that of the control sample
as well as the size-distribution of the blood cells. If the
number of blood cells in a test sample is less than that
of the control by more than the error factor of counter
12, then there is a positive reaction. The error factor of

each piece of equipment used is readily available from

its manufacturer, and may vary from manufacturer to
manufacturer. In addition, if the comparison of the size-
distribution results indicate enlargement of blood cells,

then there is also a positive reaction. Once all compar-

isons are made, the output of computer 18 may be dis-
played by any means desired, such as printer 22 or vid-
eo display 24, and may also be stored on disc 20 for
future reference.

Storing data is useful for later reference on the

. same subject at a later date. If a control sample of a°

subject's blood taken at a subsequent time is vastly dif-

ferent from that of a first test, then there' may be an in-

dication of a vast change in the state of that subject’s
immune system. This would suggest further testing to
determine the cause of such a change.

si zi ng
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thereby if said rmdymscoslqmgsast the non- mmunolgxc reaction causes
changes in cellular size, or csliular destruction.

As described thus far, the inventive test requires the
presence of two elements in the blood: antibodies and
bload cells, so that the introduction of the third compo-
nent of the studied reaction, the foreign entity, will cause
the measurd reactions to occur. Not all individuals pro-
duce antibodies appropriate for all foreign entities, how-
ever. This is particularly true for carcinogens, for which
no naturally occurring antibodies are present in the
blood of most people.

The test will still work, however, with one modifica-
tion. Instead of adding the foreign entity to the control
sample, a different substance, such as an antibody, is
introduced thereto. This modification will enable the di-
agnosis of a malady caused by the ingestion of a foreign
entity by the subject, even if the subject does ndt pro-
duce the antibodies on his own. The addition of the an-
tibodies to the test sample completes the requirement
that all three components of the reaction: antibodies, for-
eign entity and blood cells, be present in the test sample.

For example, with respect to the testing for a spe-
cific cancer, if the carcinogenic foreign entity is present
in the subject's bload, the introduction of a monoclonal
antibody specific ta that carcinagenic foreign entity will
enable the blood cells in the subject's blood to attack
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the subject has a reaction to any of the tested foreign
entities, and is therefore suffering from any of the tested
maladies. Such a test may be used to test for any mal-
ady affecting the immune system, from influenza, to. " .
AIDS, to cancer. Any such malady may be tested for,
and at a stage where treatment will be most effective, i.
e. at as early a stage as possible.
The discovery that red blocd cells react to the pres-
ence of certain entities may also lead to a course of
treatment for certain anemias, wherein those foreign en-
tities which cause reactions in the subject's red blood
cells are removed from the subject's environment, there-
by removing a possible cause of depletion of the sub-
ject's red blood cells. _
It is also here noted that there is nothing in this de-
scription which will limit the application of this method
to the human immune system. It is believed that this
method is equally applicable, for example, in the field of
veterinary medicine for any animal having an immune
system.
The entire apparatus may be automated so that
once the sample of blood is drawn from the subject there
need be no further human intervention or action until the
results are complete.



Claims

1. A method for diagnosing the presence or absence
of a malady affecting the immune system of a sub-
ject which is indicated by the presence of a foreign
entity, said method comprising the steps of:

counting a number of leukocytes in a first blood
sample drawn from said subject:

miXing an antibody specific to said malady with
a second blood sample drawn from said subject
to form a mixture, and thereby allow leukocytes
of said second blood sample to react with said .
antibody and said foreign entity if present;

counting a number of unreacted and reacted
leukocytes in said mixture; and
?

comparing said number of said leukocytes
counted in said first blood sample with said
number of unreacted- and reacted leukocytes
counted in said mixture, to determine if said leu-
kocytes .in said second blood sample reacted
with said antibody, thereby diagnosing the
presence or absence of said malady in said
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red bl ood cells and pl a]te- lets, in,a first blood sarrggle dra\gn from

sai d subj ect ; blood sample and said mixture is periormed Dy
counting a number of leukocytes within each of a
plurality of varying size-distribution ranges.

3. The method of claim 2, further comprising the step
of:

producing a graph showing said number of leu-
kocytes counted in each of said plurality of size-
distribution ranges.

4. The method of claim 1, further comprising the step
of:

lysing a portion of any red blood cells present
in said mixture prior to counting said number of
unreacted and reacted leukocytes therein.

5. The method of claim 1, further comprising the step
- of:

lysing a portion of said reacted leukocytes in
said mixture prior to counting said number of
unreacted and reacted lgjukocytes therein.
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meth d o? 1a fdurther comprising the steps

| separating a sample of said blood of said sub-

ject into said first blood sample and said second
blood sample, each of said first blood sample

-and said second blood sample having approx-

imately equal distributions of leukocytes
therein;

lysing a portion of any red blood cells in said
first blood sample:

counting a number of leukacytes in said first
blood sample; and

lysing a portion of any red blooc’ cells in said

mixture before performing the stepsof counting
the number of unreacted and reacted leuko-
cytes in said mixture and comparing said
number of leukocytes in said mixture with said
number of leukocytes in said first blood sample,

to determine if at least a portion of said leuko-
cytes in said second blood sample reacted with
said antibody, thereby indicating the presence
or absence of said malady in said subject.

OI’
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leukocytes in said mixture are performed by count-
ing 2 number of leukocytes within each of a plurality
of varying size-distribution ranges therein, and fur-
ther comprising the steps of

generating a size-distribution graph showing a
size-distribution of leukocytes in each of said
first blood sample and said mixture; and

cdmparing said size-distribution graph showing

said size-distribution of said leukocytes in said

first blood sample with said size-distribution

graph showing said size-distribution of leuko-
. cytes in said mixture;‘

whereby the presence of said malady in said
subject is indicated by a significant difference
therebetween. '

The method of claim 7, wherein the determination
of whether said antibody has cadsed a reaction with
said second blood sample is positive when said
number of unreacted leukocytes cpunted in said
mixture is less than said number of leukocytes
counted in said first blood sample by an amount
greater than an error factor of the equipment used.



Sy, Said meincd comprising e sieps of.
conparing the nunber of said at |east one of said first and second

type of blood cells counted,... i | dfir d. Lt aid
nunber of unr eact e%%mg r%&"f@}pg%f g%d%@{?&%% gﬁ?é;‘?kst%lolaé

| east one of said.first andaregeditawe frorepsaid subject; tively, counted in
said mxture, to determne if said blood cells in said second bl ood
sanpl e reacted with said foreign.entity or said antibody,

thereby producing at |east mixingan antibody sgecific to saidasialgdyhwith esence
or absence of said malady zggcand BiSHSAMHIErawn from said subject
to form a mixture, and thereby allow leukocytes
present in said second blood sample to react
with said antibody and said foreign entity if
present:

sizing a number of unreacted and reacted leu-
kocytes in said mixture; and

comparing said sized leukocytes of said first
blood sample with said sized unreacted and
reacted leukocytes of said mixture, to deter-
mine thereby if at least a portion of said leuko-
cytes in said second blood sample reacted with
said antibody, whereby the presence of said
malady in said subject is indicated by a sxgnlfl-
cant difference therebetween.

11. The method of claim 10, further comprising the step |
of:

lysing a portion of any red blood cells present
in said first blood sample prior ‘o sizing said leu-
kocytes therein.



18. The nmethod of claim 17, wherein said counting a nunmber of at | east
one of said first and second type of blood cells of at |east one of
said first blood sam ple and said mxture is performed by counting a
nunber of blood cells within each of a plurality of varying
size-distribution ranges. 19. The nethod of claim 18, further conprising
the step of : produci ng a graph show ng sai d nunber of

bl ood cells counted in each of said plurality of

12. The method of claim 10, further comprising the step
of:

lysing a portion of said reacted leukocytes in
said mixture prior to sizing said unreacted and
reacted leukocytes therein.

13. The method of claim 10, wherein at least one of said
~ sizing of said leukocytes in said first blood sample
and said sizing of said unreacted leukocytes in said
mixture is performed by counting a number of leu-
kocytes within each of a plurality of varying size-dis-
tribution ranges. |

14. The method of claim 10, further comprising the
steps of:

separating a blood sample drawn from saic
subject into said first blood sample and saic
second blood sample, each of said first blooc
sample and said second blood sample having
approximately equal distributions of leukocytes
therein:



si ze-di stribution ranges. 33 20. The nethod according to any one
of clains 17 to

lysing a portion of red blood cells in said first
blood sample; - |

sizing said Ieukbcytes in'said first blood sample
thereby generating a size distribution of said
leukocytes in said first blood sample;

lysing a portion of any red blood cells in said
mixture;

lysing a portion of any reacted leukocytes in
said mixture;

sizing said leukocytes in said mixture thereby
generating a size distribution of said leukocytes
in said mixture; and

comparing said size distribution of said leuko-
cytes in said mixture with said size distribution
of said leukocytes in said first blood sample,
and determine thereby if said malady is present
in said subject.



19, wherein SL| TI rs '3°9e‘85nc§ab"b’3' sal qreesmfa“eaSt cmahQf s'ar‘IF:jI ude
| eukocytes and easizioig Qfl saidreukooytes in saidpliestabloed sasnpded bl ood

Therein, said mot A0 PSR é&?@?%ﬂ%f‘%ﬁ@%}s fsdighftibdbtets |\ o

at least a porthpewfoameUblbnpdcoumangl a numbe:samti Ibuieociyltesd sanpl e;
counting a nunber o{ leuco

hirs 656K '8P a DIty of Varying size BidtLUHBA®
ranges, and

generating a size-distribution of the counts of
each of said first blood sample and said mix-
ture; and

comparing said size-distribution of said leuko-
cytes in said first blood sample with said size-
distribution of said leukocytes in said mixture,
to determine thereby if said malady is present
in said subject.

16. The method of claim 14, wherein the determination
of whether said malady is present in said subject is
positive when said size-distribution of said leuko-
cytes in said mixture differs from said size-distribu-
tion of said leukocytes in said first blood sample to-
a degree greater than an error factor of the equip-

~ ment used.
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m xing a specific foreign entity known to pro- voke said mal ady or

an anti body specific to said mal ady with said second bl ood sanpl e,
t her eby produci ng a m xture; | ysing a portion of said

bl ood cells in said mx- ture; counting a nunber of

| eucocytes in said m x- ture; and

17. A method for diagnosing the presence or ébsence
of a malady affecting the immune system of a sub-
ject, said method comprising the steps of:

counting a number of blood cells of at least one
of a first and second type selected from the
group consisting of red blood cells and plate-
lets, in a first blood sample drawn from said
subject;

mixing a specific foreign entity known to pro-
voke said malady or an antibody specific to said
malady with a second blood sample drawn from
said subject to form a mixture, and thereby
allow blood cells of said second blood sample
to react with said foreign entity or said antibody;

counting a number of unreacted and reacted
blood cells of said at least one of said first and
second types, respectively in said mixture; and



comparing the number of said at least one of
said first and second type of blood cells counted
in said first blood sample with said number of
unreacted and reacted blood cells of said at
least one of said first and second type, respec-
tively, counted in said mixture, to determine if
said blood cells in said second blood sample
reacted with said foreign entity or said antibody,
thereby producing at least one result for diag-
nosing the presence or absence of said malady
in said subject.

18 The method of claim 17 whereln said countmg a

19.

number of at least one of said first and second type
of blood cells of at least one of said first blood sam-
ple and said mixture is performed by counting a
number of blood cells within each of a plurality of
varying size-distribution ranges.

The method of claim 18, further comprising the step

producing a graph showing said number of
blood cells counted in each of said plurality of
size-distribution ranges.
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conparing sai d nunbethgf inGlusld legkpsBassand eachphsaid firshblaod
nunber of sald | eucogdiple. and saidd §eEHr§§j %m@dsagathléh%a%
produ0|ng a fur- her result he” presence ol absence

of said malady may alappb@xme&ethyneaqmal sdlsmbutxonsmft Hoadsgells
The met hod of claim §H§ 8T, Yl A ?UmérsébpnprIStHWﬁés s¥ps

| eucocytes counted i In a

lysing at least a pdrtion of said blood cells in
said first blocd sample; '

counting a number of leucocytes in said first
blood sample;

miXing a specific foreign entity known to pro-
voke said malady or an antibody specific to said
malady with said second blood sample, thereby
producing a mixture;

lysing.a portion of said blood cells in said mix-
ture;

counting a number of leucocytes in said mix-
ture; and

21.



22. The nmethod of claim 21, further conprising the steps of:
coll ecting a second sanple of blood fromsaid '

- subj ect ;. )
counting a nunber of | eucmfﬂﬁgsﬁ@ Mﬁﬁf of leucegyigs; N faid
conparing said nunber of |pgeemsl @Rhsald Firtber of sai@UdiRBoitdSigocyt es

stored in said menory said first blood sample, thereby producing a fur-
ther result, whereby the presence or absence -
of said malady may also be determined by said -
further result.

21. The method of claim 20, wherein at least one of said
numbers of leucocytes counted is stored in a mem-

ory.

22. The method of claim 21, further comprising the
steps of: - |

collecting a_second Sample_of bload from said
subject; ' '

counting a number.of leucocytes of said second
sample; and

comparing said number of leucocytes with said
number of leucocytes stored in said memory,
whereby any change in a number or distribution
of leucocytes in said bload of said subject over
time may be discovered.
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