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INTRODUCTION L.

It has been known for many years that blood group substances
exist on surfaces other than red blood éells. The importance of
this knowledge has not been fully}appreciated. It is only
recentiy that this‘information has been utilized to,ény degree,

It was sobn learned that several different antigenic materi-
als are present on cell surfaces throughout the body. The ques-
tion arose as to whether there is an alteratlon or loss of these
antigens during neoplastic changes. Subsequenf research indica-
ted that a loss of antigen does occur. Exactly how this comes
about 1is not understood, nor 1s it known whether some or all of
the antigenic groups on the same cell are equally affected.

It was the specific intent of this paper to show any detect-
able changes in the reaction of "AM and "B" blood group substances
in malignant tissues of the oral cavity. It was also desired to
confirm or refute previous work done in iocalizing these anti-
genic substances in normal oral tissues, However, it was not

intepded to categorically explain any of these changes.




REVIEW OF LITERATURE

AQQLUTINATION REACTION; NORMAL TISSUE:

Blood group substances were first shown to exist ‘on the
surface - of other tissue cells as early as 1926. Landsteiner
(1926) using an agglutination inhibition reaction showed that a
substance identical or similar to the isoagglutinable factors A'
and B of human red cells, was present on human spermatocytesl
In devéloping thié technique he reacted type A red blood cells
and spermatocytes from type A individuals separately with anti A
sera., These two groups of cells were then mixed énd incubated
for several hours. Agglutination d4id not occur.

The mixed agglutination reaction differs from this technique
in that antl sera is first reacted to the red blood cells. This
complex is then mixed with the test cells, Agglutinaéion will
occur if identical antigenic material is present on both cell
groups,

In the succeeding years, attempts to identify the presencé
of these and other antigenic materials on cell surfaces proved
diffi;ult. Yosida (1928) using a mixed agglutination reaction |
in attempting to'shgy the presence of blood group substances on
the cell surface of surglically excised tissue, was unsuccessful.

He therefore, concluded no such material existed. Co Tul, Camp-

bell Rathburd, and Fand (1954) using a tissue explant technigue

2
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jn which exclsed tissue cells were cﬁltured through succeeding
génerations in test tubes, were also unable to show fhe presence
of blood group substances on cell surfaces,

Then in 1957 Neiken, Gurevitch and Neuman, improving on the
technique of Co Tui et al (1954) were able to show the presence
of A and B blood group substances:on the cells of human epidermis.
simultaneously, Coombs, Bedford ahd Rouillard (1956) and Kay |
(1957) were able to show the presenceé of A and B substance on
human epidermis and urinary tract tissue respectively. Further-
more, Kay was able to show a quantitative difference in the A and
B antigen on the cell surface of normal and malignant tissues,

He also noted with regard to normal tissue, that agglutination
does not appear to be an "all or none" phenomena: that with
weakly positive reactions there was usually some completely
agglutinated cells, as well as many cells with a reduced comple-
ment of adherent red blood cells and a correspondingly large area
of free surface. Kay further believed that while there is a losé
of antigen with neoplastic change, it is highly improbable ;hat
there is a related loss of the specific gene necessary for the

formation of the A and B antigenic materialL

7

FLUORESCENT ANTIBODY¥ TECHNIQUE:

‘It is interesting to note that prior to this time, most

studies on blood group substances utilized an agglutination

inhibition or mixed agglutination technique. However, with the

3
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gjevelopment by Coons, Creech, Jones and Berliner (1942) of fluo-
reécein isocyanate utilized in detecting the presence of anti-
genlc material on pneumococcal organisms, the potential of this
technique for the search of blood group substances on éell surf-
aces was quickly realized. But because of the difficulty involved
in its preparation, 1t was not often used. Though furtherArefine—
ments in handling and preparing the material were introduced by |
Coons and Kaplan (1950) it still remained genérally unacceptable,
Then Riggs, Seiwald, Burckhalter, Downs and Metcalf (1958)
developed fluorescein isothlocyanate as a labeling agent. They
found this material much easier to prepare and work with. This

fact was apparent from the number of men who subsequently incor-

porated this material in thelr work,

R1.00D GROUPS:

Glynn and Holborow (1959) working with fluorescein isothio-
cyanate found that the only groups so far isolated in a sufficient
state of purity to attempt chemical charaoterization were A, B,
Le® , and H substance because they exist in large enough quanti-
ties in ovarian cysts to be utilized as antigehs in developing

the corresponding antisera. They also thought that fresh speci-
Wmens would be bhest for'ﬁse in the preparation of the antigenic
Lmaterial as post-mortum changes might obscure the detection of

these substances,




SECRETOR STATUS:
It was further noted by these authors that the” order of the

tissues with regard to thelir content of blood group substances
waé the same for secretors and non-secretors, but the average was
ten to twelve times greater for secretors.

Szulman (1960) using acetone fixed specimens with a quick
freeze technique was able to work out in detail the distribution
of blood group substances in man. His work concurred with pre-
vious work on the effects of secretor status on the distribution
of blood gfoup substances, He also foun& alcohol soluble antigen
in small amounts practically in all tissues of individuals of
appropriate blood type regardless of secretor status. The effect
of seérétor status was further brought out by Swinburne, Frank
and Coombs (1961) when reporting on the presence of blood group
substances A on buccal epithelial cells, They noted that the
secretor factor only affected the quantity of antigen present ahd_

not the location with regard to these tissues,

WATER SOLUBLE AND ALCOHOL SOLUBLE GROUPS:

_Swinburne et 2l (1961) further noted that when buccal cells
froﬁ group A secretors were treated with 70% alcohol alone the
reaction with human type A antise;a, if anything,'was strdnger;

‘Then Brandtzaeg (1965) localized substance A and B 1nl
alcohol fixed human gingiva utilizing a direct immunofluorescent

technique, He foﬁnd that frozen sections were unsatisfactbry’for
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the application of the flﬁ;rescent antibbdy technique.

In preparing his tissues, Brandtzaeg fixed half his speci-
gens in pre-cooled 95% ethanol. He washed the other half in
puffered isotonic saline and then fixed this tissue in 95%
ethanol also, .

The results of the two methods of tissue preparation showed
1ittle difference. In both A and B tissue, the pattern of fluo-
rescenﬁe was the same although in general the A tissue reacted
more strongly.

He also noted, in general, a negative reaction in the first

five basal layers. This finding concurred with those of Szulman

(1960).

RELATION OF H SUBSTANCE AND THE ABO SYSTEM:

Kent (1964) in working with the H antigen was able to show
that both H and A or H and B antigen could be present simultane-
ously on respective tissues., If either A or'B éntigen was in
great quantity, the H antigen was cbrresPOngingly weak, Watkins

(1966) in working with the blood groups A, B, Le® and H and the

pendently. His findings on the effects of secretor status con-
curred with those of Glynn and Holborow (1959), Szulﬁan (1960),
and Swinburne (19615~When he noted that only the presence of A
or B substence in secretions was affected.

He further noted that chemically, antigen specificities were

related to non-reducing sugar groups added to a pre-existing

6

secretor phenomena found that the ABO and H systems worked inde-




glycoproteln complex. He thought that different genes controlled
ﬁhe formation of specific glycosyl tfansferase enzymes tﬁat add
these sugar groups to the carbohydrate'chain. And that if a
specific genetic substance suéh as the "A" antigen was isolated
and treated in such a way as to remove these non-reducing sugar

groups, eventually a substance ldentical to "H" substance would

be derived,

NEOPLASTIC TISSUE:

While the mapping of the blood group substances on normal

cells continued, some investigators already foresaw the possi-
bility that a change in the reactivity of the cell surface in a
malignant cell might be detectable.

Weiler (1952) described an organ specific antigen for all
healthy tissues of rat liver but absent in hepatoma., He also
observed a correlation in the degree of tumor and the loss of
antigenicity of the tissue. Kay (1957) working with A and B
tissue found that with cancerous Speéimens there was always a
reduced or completely negatlive reaction in testing for the corres-
pon@ing blood group.

Utilizing the single layer stain technique with fluorochromeg
frequently made precise interpretation of the results dlfficult.
This was especially true when dealing with very weak antigen1c 

material, A solution to this problem was arrived at by Nairn,

Richmond, McEntegart, and Fothergill (1960) when they compared

7
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| the reaction of tissue specific antligen in normal and malignant
tissues. In this study they developed the sandwich,layer'tech-
nique which incorporated an intermediate stain designed to
jntensify the specific fluorescent reaction. With it they noted
the following: 1) a positive reaction in cytoplasmic granules,
although 1t}was chiefly confined to the cytoplasmic membrane
and, 2) benign tumors stained normally while malignant tissué
was found to stain in a reduced fashion, |

It wasn't until 1961 that Coombs while studying normal and

malignant tissue expanded somewhat the existing knowledge of cell

surface antigens. He noted that isoantigens, specles specific,
organ specific and heterophile antigens can all be found on cell
surfaces, His findings were in accord with the current findings
of Green (1954) and Weiler (1959) who thought that with malig-
nant change there was a corresponding loss of tissue specific
antigen.

The fact there is a difference in the surface of normal
célls and homologous tumor cells was further shown by Ambrose,
James and Lowick (1956) when the electrical charge carried by |
normal and homologous mouse kidney tumor cells was compared.

Their findings indicated that tumor cells had an average charge

density of twice the normal kidney cell. These findings were in |
accord with those of Abercombie and Heayéman (1953) who showed
that sarcoma cells of fibroblasts did not exhibit inhibition

with respect to each other or normal fibroblasts.
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Ambrose and Abercombie (1955) had shown that this difference
Wés dependent on a loss of adheslveness of the surfaces of the
tumor cells. This suggested to them that the.electrical proper-
gies of the surfaces may have altered during malignant transfor-
mation. Thelr findings cbrroborated those of Dunham, Nichols
and Brunschwig (1946) who, working with carcinoma of the stomach
and colon showed a decrease in thé calcium level in the resPeé—
tive cancer cells., This decrease was not apparent in benign
tumors. v

Coman and Anderson (1955) noted that the behavior of a
cancer cell is determined by beculiarities of the external sur-
face. They also noted that cancer cells are unable to bind cal-
cium to any degree and asAa'consequence they bind to each other
very poorly. The cells tend to separate, migrate, and invade
ad jacent tlssue, Using the electron micrOSQOpe they were able to
show definite changes in the ultra structure of the malignant cell
surface, In the normal epidermal cells of the rabbit, fine par-~
ticles 30 to 60 A degrees in diameﬁer predominate; with homolo-
gous cancer cells the particle size varles from 30 to 3000'A with

great irregularity.

THEORIES OF CARCINOGENESIS:
Muhlbock and Boot (1959) working on the mechanism of hormonalf

carcinogenesis made the following observations: Hormones capable

of 1nduc1ng.neop1asia in animals fall into two groups, the

9
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trophic hormones of the hypophysis and the steroids. These two
groups have Specific targets which they normally affect.A Other
normones as thyroxin and insulin are not known to be caréinogenic;
They further noted that experiments with growth stimulating

hormone caused multiple tumors to grow in many areas. This agent
was thought to act more as an accelerator than a causative factor.
While the carcinogenic effeéts of hormones on their respec-
tive target sites were related to the quantity of the hormone, it
was also necessary for it to work continuously on the target or no
tumor would arise. Therefore, hormonal carcinogenesis differs
from chemical carcinogenesis in that one large dose of the chemi—.
jcal cércinogen can and does induce certain types of cancer,

Green (1959) in discussing his original immunologic theory
WOf cancer (Green, 1954) noted that carcinogenic polycyclic hydro-
carbons were shown to have a specific 1nhibition on homologous
transplanted tumors and therefore, probably directly affected the
immune reaction induced by such tumors, He believed the hormone
mimetic action of polycyclic carcinogens indlcated a common focal
Toint of effect on the cells for hprmones and carcinogens,

-He also thought that when a hormone dépendent tumor became
independent 1t could be presumed to have completely lost the
rotein éomplexes ;Bich conferred on it both tissue and hormonal
Epecificity. He therefore concluded that tissues may no longer

[pe under control of hormones because the identity antigen was

missing and the potential for hookup with the hormone was corres-

10




‘pondingly absent.

Prehn (1964) in discussing mechanisms of carcfnogenesis
pelieved the "clonal selection theory" best explained those
observations most often noted in different cancers. He believed
the process often begins prior to the applicatibn of carcinogens
with the occurrence of hereditarily stable wvariants 1n'a cell
population. Some of these variants will contain less than aver-
age amounts of "cancer control factor", some might have different
antigens. He thought these varliants did not have a competitive
advantage over normal cells, However, with any form of hyper-
plasia there will be an increase in the potential for more devia-
tions to occur.

The greater the degree of deviation the greater the chance
for antigenic stimulation. However, the number of cells with one
type of antigen is small and therefore, fhé chance for antigehic
stimulation 1s correspondingly sméll. For this reason, variant
clones are able to exist for long periods undisturbed.‘

Because of their lack of competitive advantage and small
number, there is little chahce for any deviant clone to give rise
to éﬁccessive variants which are usually necessary before a
critically low level of "cancer control factor" is reached and
progressive autonomous growth can'bégin. Occasionally this does
occur, but not until after many successive variants have occurred.
Therefore, tumors arising in this manner without the intervention

of a carcinogen tend to occur only in 0old animals.

11




Cole and Norwell (1965) in discussing the sequence of events
in radiation carcinogenesis, follow closely the "clonai selection
theory". However, they believe their variant is a synthetically
induced factor uti;izing a radiation source, and that it cah
occur in one step, or more possibly in a series, one following
the other, For the tumor to_actually.form, the variant must
first enter into mitosis, |

To date, research has shown that certain antigenic substan-
ces are regularly found on cell surfaces. In malignancy a
detection of change in the quantity and/or distribution of this
material has been noted, Whether'this change occurs in all
tissues, or if all antigen groups are affected is not known.

In view of information presently at hand, queétions which
have arisen as a result of it, it is obvious that expansion of

this knowledge is necessary.
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MATERIALS AND METHODS P

Fifteen samples of clinically normal gingiva were obtained
from the free nargin of the buccal molar region of‘males ranging
jn age from 23 to 30. Each section was approximately 2x4 mm
extending to the periosteun, Eiéht of the specimens were from
type A, six from type B, and one from type AB blood group pheno-
types. ‘ |

In addition, specimens were obtained from the soft tissue of
the oral cavity of eight individuals with epidermoid carcinoma,
Four of these specimens were from type A, three from type B and
one from type AB blood phenotypeS. Biopsies of clinically normal

oral epithellum were also obtained from three of the above indi-
viduals from whom neoplastiec tissue had already been obtained.
Fifteen specimens of the élinically normal, and eight of the

céncerous type were fixed in 95% ethanol pre-cooied to 4 degrees
centigrade, The sections were then processed and stained accord-
ing to Ste. Marie (1962), utilizing the double layer stain tech-
nique,. |

ﬂfThis technique consiéted of deparafinizing the sectioﬁs in
three consecutive one minute washes of Xylol uéing fresh solvent
each wash, This wéé followed by three washes in 95% ethanol for
15 seconds each, The specimens were then washed in three conse-

cutive saline baths for one minute per wash, Staining was. as

13
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follows: applicaticn of the corresponding antisera for 30 minutes
in a high humidity environment, folldwed by .a ﬁwenty minute bath
lin 95% ethanol. The specimen was then washed in buffered saline
for three minutes, dried and then reacted with the fluorochrome
for thirﬁy minutes. Fixation and washing of this layer was
carried out as previously shown. Glycerol was used to mount the
coverslips. The slides were theh ready for immediate examination
with the fluorescent scope.

Three sections of clinically nbrmal tissue were fixed in
buffered'lo% formalin solution and also stained with the layering
technique. All séctions were cut at 6 microns with the A.O.
Spencer 820 microtome,

The antisera used in the intermediate layer was human typing
sera¥* without coloring agent. It was concentrated to one-half
its original volume by evaporation at 4 degrees centigrade.
Fluorescein isothiocyanate conjugatéd to goat antihuman globulin
fraction was used as the second iayer in the stain technique;

’Blocking reactions were accomplished in the following
manner: Type A tissue was reacted with anti B and theh with goat
antihuman globulin fraction, The resulting negative intercellular
reaction was due to the inability of the intermediate 1éyer to

react with the A an%igen and therefore the multiplier effect was

Habsent.

*Purchased from Hyland Laboratories, Los Angeles, California.

14




A theoretical explanation of the multiplier effect is as
1follows: a weakly reacting antigen éan have two of three reactive
sites on each molecule of antigen., By reacting the corresponding
antisera to thlis antigen a new complex is formed.. It is possible
that each of these antigen-antibody complexes can have two or
three new reactive sites to which a molecule of an antibody from
a second antisera can react to. (Figure 1, Table II), Tt is
therefore theoretically possible to have increased the overall
immunologlic reaction threefold. If the second layer was conju-
gated to a fluorochrome, the specific fluorescent reaction would
then be of a much greater intensity than if a single layer tech-
nique was utilized. By utilizing the ;ncorrect antisera for the
intermediate layer, it was possible-to block the multiplier effect)
(Figure II, Table II).

The conjugate was treated in two ways to reduce non-specific
staining. The unreactive fluorescent material was reduced by
continuous elution of the conjugate through a "sephedex" column
with buffered saline, AThe column consisted of loosely packed
plastic beads 50 microns in diameter. As the elutant passed
downward the larger molecules of conjugated materiai passed more
rapldly and were easily collected. The slower moving unconjugated
material was disc;;ded. The elutant was then concentrated by
evaporation at 4 degrees centigrade. The non-specific protein
material was reduced by repeated adsorptions with bovine liver

powder using 100 mg. of powder to each cubic centimeter of anti-

15
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sera, The mixture was centifuged and‘the supernate was collecte
and used as the purified antisera, -

Sections of the cancerous tissue were stalned with hematoxy
lin and eosin for identification and localization of the tumor.
cells,

- A Reichert Zetopan research micrOScope with an HBO‘high»
pressure mercury vapor lamp was used to examine the slide sec-
tions, All examinatlons were carried out at 400 and 600 magni-
fications,

Photographs were taken lumedlately on preparation of the
fluorescent material. Exposures were at 90 seconds using out

door high speed ektachrome* film with an ASA of 150. H & E sec-

tions were photographed at 15 second exposures,

¥Kodak, Rochester, New York.
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FINDINGS

ﬁggMAL TISSUE FIXED IN ETHANOL:

The normal tissue specimens when incubated with the corres-
ponding antisera and conjugated fluorochrome all reacted posi-
tively in the intercellular spaces; However, positive inter-
cellular reaction was confined chiefly to the stratum spinosum,
The four or five cell layers adjacent to the basement membrane
as well as the four or five céll layers adjadent to the stratum
corneum were generally negative. (Figure 1). In two isolated
areas a positive intercellular reaction was seen ad jacent to the
basal cell layer.

In one specimen an irregular pattern of intercellular fluore-
scence was seen., The positive reaction could not be detected
through the eighth or ninth cell layer. (PFigure 2),

The intensity of the intercellular reaction in the type A
tissue was always greater than that seen in type B tissue. This
fwas also true in the one normal specimen of AB tissue. -When
reacted with AB antisera the intercellular réaction was intense,
Jith A antisera alone the degree of intensity was less, It was
further reduced when-gnly B antisera was used,

Blocking techniques carried out on normal tissue gave a
negative intercellular reaction. (Figure 3). The level of back-

ocround cytoplasmid fluorescence was approximately the same as that |

17
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seen in the straight reaction,

vyzOPLASTIC TISSUE FIXED IN ETHANOL:

N2
The sections derived from neoplastic tissue reacted in three

ways: posifively, negatively, and in combination. (Figures 4, 5,
6). The positive reactions were generally weaker than those seen
in normal tissue, A slight "ghost-like"'fluorescence was seen
both in the negatively and positively reacting malignant cells,
The positive intercellular reaction of type A tissue was generally
more intense than that seen in type-B tissue.

When the sections of type AB tissue were reacted with both
types A and B antisera followed by the second layer, a fairly
well defined positive reaction was appgrent. (Figure 7). How-
ever, the intensity of this reaction decreased when the A and B
antisera was applied separately. With antl A sera alone, a posi-
tive reaction of slightly diminished intensity was noted whereas
with anti B sera there was a barely discernible. (Figure 8).

In some sections both a positive and negative intercellular’
reaction was seen (Figure 6); while in others there was a great
contrast in the intensity of ad jacent positivelyvreacting'inter-
cellular areas, However, a combination of both negative and
positlve reactions wagmmost frequently observed.

Hematoxylin and eosin stained sections were made of each

Specimen of neoplastic tissue to show tumor differentiation.

There was no consistent correlation between the degree of differ-

18




entiation of the tumor cells and the intensity of the specific
fluorescent reaction. )

- A comment should be made at this point in rggard to the age
of the normal tissue specimens, Since the fifteen specimens of
normal tissue were obtalned from individuals whose average ége
was twenty-three to thirty, and the avérage age of those from
whom thé neoplastic specimens were obtained was between 45 and
75 years. An attempt was made to eliminate the age differential,
between the normal samples and the neoplastic specimens as a major
factor in correctly interpreting the results. This was accom-
plished by treating normal specimens obtained from the ofal cavity
of three patients from whom neoplastic tissue had previously been
obtained with the corresponding antisera., The normal tissue from
these three individuals reacted very strongly positively. (Fig-
ure 9). While this number is too small tO'draw valid statistical
conclusions from, it does give an indicationvof the neutral

effect of age on the degree of intercellular fluorescence that

is seen.

SEPHADEX FILTRATION AND LIVER ADSORPTION?

Sections of normal tissue when reacted with the corréSponding
antisera followed by the untreated fluorochrome gave a very strong
intercéllular reaction, (Figure 1). The background cytoplasmic
and connective tissues fluorescence was also very high. _When the

blocking reaction was utilized, a similarly high degree of back-

ground fluorescence remained, although the intercellular areas

19




reacted negatively. (Figure 3). '

A reduction in th2 nonspecific fluorescence was noted fol-
lowing treatment of the conjugate by gel filtration. (Figure 10).
A corresponding reduction in the intensity of the‘Speclfic
reaction was also noted, '

Following treatment of the fluorescent compound with "Sep-
hadex" and liver adsorption, a further decrease in the specific
and nonspecific reaction was seen. (Figure 1l1l)., In some sections
the microscopic field was too dark to dlistinguish histologic

features,.

ACETONE FIXATION:

The sections of normal tissue that were fixed in buffered
formalin and stained according to Ste. Marie with the appropriate
antisera, all géve positive intercellular reactions. (Figure 12),
However, they were more diffuse than those seen in tissues fixed
in ethanol. Blocking reactions effectively eliminated all inter-

cellular fluoréscence. (Figure 13).

20




DISCUSSION

The surfaces of the cells in the body are known to contain
at least three different antigenic substances., They are the
blood group, specie specific, and organ specifiec materials,
Their exact functions are not known, It is the intent of this
paper to include in its discussion only the blood group sub-

stances,

NORMAL TISSUE; ETHANOL FIXATION:

The distribution bf the intercellular reaction chiefly within
the stratum spinosum in normal tissue, as found in this work, con-
curred with the findings of Szulman (1960) and Brandtzaeg (1965).
The fact that some cells within the normally positive staining
intercellular areas did not react, concurs with Kay (1957) and
further points out the need for this information in correctly
interpreting any work with neoplastic tissue. Whether the lack
of this reaction 1s due to a change in the cell surface electrical
charge, or an 1ncomplete.development of the antigen or lack of 1it,
is unknown, The possibility that these areas might represent a
“vyariant clone" V{th an altered surface antigen also exists
(Prehn 1964). |

The sections of normal tissue were prepared from fresh
blopsy material in order to prevent any changes on the cell sur-

face as suggested by Glynn and Holborow (1959). It was also
21
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pnecessary to exaaxine and photograph the prepared slides immedi-
ately as a decrease in the intensity‘of the Speclfic‘Yeaction was
noted after the second day.

Even though type A normal tissue reacted with gfeater inten-
sity than B and this corresponded with Brandtzaeg (1965) and Kay
(1960), it was not the intent of this study to attempt a quan-
titative comparison of the fluorescent reactions. For this rea-
son, .the secretor status of the donors was not established; as
Glynn et al (1957), and Szulman (1960) have shown that only the
water soluble antigen in secretions is affected, qualitatively,
by the secretor status; and that with alcohol soluble factors
there is only a quantitative effect.

It is interesting to note that the blood group substances
have been categorized into water and alcohol soluble groups,
Glynn et al (1959), Szulman (1960), and Davidsonn (1966) have
shown that the alcohol soluble aﬁtigen is found on the surfaces
of all epithelial and endothelial cells, whereas water soluble
material is. found chiefly in secretions and mucous secreting cells

It was noted in this work that both ethanol fixed and forma-
lin fixed normal tissue sections reacted positively, and raised
the question of whether both forms of the antigen were present

-

land, if so, in what proportion.

NEOPLASTIC TISSUE;ETHANOL FIXATION:

It is obvious that a change in the reactivity of the blood
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group substances does occur, The question as to why it occurs
leserves some attention. If a lack of maturation of the epithe-
1ial cell prevented the differentiation of this material, the
hegative intercellular reaction would be expected to progress

away from the basal cell layer, This did not oébur. Instead,
mixed reactions were seen with negative intercellular areas inter-
posed throughout areas of positi&e reactivity.

‘ While tﬁe possibility of a mutation of the gene responsible
for the formation of the blood group substance might exist, it
has been held by many authors to be highly unlikely. For as Kay
(1957) suggests an "all or nbne" reacfion would probably be |
detectable,

The findings of this work as previously noted, suggested an
"allfqr‘noneﬁrreaction on those cells which lacked any positive
intercellular reaction at all,'and'an'inoomplete reaction'bn other
cells where the fluorescent reaction was. miked In view of the
fact that all of the synthesized products of any cell are con-
trolled by the genetic mechanism, it is my feeling that any |
change in the surface reactivity of select cells in a neoplasm,
musf be the result of a'change in the genetic épparatus 1téelf
The mode of this change or the Treason why only certain parts of
a cell surface is ;ffected is not understood as yet.

Another possible explanation is that these blood groupv
’substances are absent from the cell surface because they have not

been synthesized, although the cell‘malntalns the ability to do
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so. It 1s also possible that the necessary materials for synthe-
sis are not present in the cell because they are unabie to.tra-
yerse the cell membrane; or once in the cytoplasm the enzymes
necessary for utilization of this material are absent.(Kalckar,
H.M., 1965). The fact that Szulman (1962) has shown that "H"
substance is piesent in malignant tissue where as A and B subst-
ance 1S undetectable, and that Watkins (1966) has shown that A
and B substances are derivatives of "H" substance, could possibly
pe used as an argument in support of this hypothesis,

Davidsohn et al (1966) has suggested that the loss of the
ability of the cell to secrete the antigen is an expression of.
functional dedifferentiation in neoplasia., This implies that
these cells have first reached maturity. This is not the case,
as frequently the area of negative cellular reactivity extends
from the basal cell leyer up to the stratum corneum. '

As previouslylnoted, there is more than one antigen present
on cell surfaces. hThese groups ere found regularly on normal
cell surfaces. Nai:h et al (1950) hes‘showh that tissue specific
antigen of skin reacts only sporadically, if at all, in carcinoma,
He also noted that in normal skin this antigen was 1argely con-
fined to the basal 1ayers rather than the prickle cell layer
Szulman (1960) and Brandtzaeg (1965), in worklng with normal epi-
thelium and blood group substances showed that these groups are
confined primarily to the stratum'Spinosum. With malignancy they

noted a correSpohding decrease in this reaction, These findings

2l
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concurred eiactly with those found in this work.
It would be interesting to note whether these d;ffereﬁt
anﬁigenic substances all complex onto one macro-molecule with
each specificity being added on as the cell moves away froﬁ the
pasement membrane, Furthermore, the question of whether each

specificity 1is equally affected, or if one is affected earlier or

to a greater degree should be investigated.
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SUMMARY AND CONCLUSIONS

Normal tissue specimens were obtained from both young and
old individuals of type "A" and "B" blood group phenotype. They
were fixed in 95% ethanol and buffered formalin. Neoplastic
tissues were obtained from oldér individuals of correSpondiné
blood types. These tissue sections were reacted with the corres-
ponding antisera followed by a second layer of conjugated fluoro-
chrome, Blocking reactions were carried out on all specimens.

The findings concurred with work done previously on normal
oral epithelium., Results from neoplastic tissue indicated a
change in the reaction seen normally. In general the findings
may be stated as:

1) Initial findings tend to indicate that age is not

a factor in the ability of cells to react with the
corresponding antisera and fluorochrome, However,
because of the narrow distribution invelved, positive
conclusions cannot be drawn,

g) Malignant tissues react negatively or with a feduced

Vintensity as compared to normal tissues, |

3) A mixed reaction of reduced intensity was most com-

mohiy‘Seén in neoplastic tissue.

L) The. level of background fluorescence was greatly
reduced by the use of "Sephadex" filtration and

26




liver adsorptions,

5) Tissue sections fixed in ethanol and/or formalin
fluoresced positively when reacted with the corres-
ponding antisera,. |

6) When type AB normal or neoplastic tissue was incubated
with only one antisera such as anti B, the reaction

was much weaker than when both anti A and anti B sera

were reacted together,
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APPENDIX




A) PHOTOMICROGRAPHS

&

Fig. 1 Normal tissue, Well defined intercellular reéction f
chiefly in prickle cell layer. High degree of back- |

ground fluorescence,

Fig. 2 Normal tissue, Irregular intercellular reaction.
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Fig. 3 Normal tissue, blocking reaction. Negative reacting

intercellular areas,

Fig. 4 Neoplastic tissue, Positive, slightly diffuse 1nterf

cellular reaction.







£

Fig., 5° Néoplastic tissue, Negative reaction.

Fig. 6 Neoplastic tissue, Clonal area of positive reaction

with adjacent sufrounding negati#e areas.
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o
"
B

Fig. 7 'Neoplastic tissue, Type AB reacted with "A" and "B"

antisera together.

| Fig. 8 Neoplastic tissue. Type AB reacted only with anti B |

- sera.,
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Fig. 9 Normal tissue. Obtained from normsl tissue from indid

vidual with neoplastic lesion.

Fig. 10 Section reacted with fluorochrome treated with "Seph;
dex" gel filtration, Note reduction in background

fluorescence as compared to Figs. 1 and 2, - E
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Fig.'ll Section reacted with fluorochrome treated with
Sephadex and liver adsorption. Note further reduc-

tion in background fluorescence.

Fig. 12 Normal_tissue fixzed in formalin. Straight reaction,
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Fig. 13 Normal tissue fixed in formalin. Blocking reaction;
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“OVER BLOOD

TABLE T

-~

NORMAL* NEOPLASTIC¥ BLOCKED

UNDER
SEX 30 30 TYPE TISSUE TISSUE TISSUE FIXATIVE
M X A + - Ethanol
M X A + Ethanol
M X A + - Ethanol
M X A + - Ethanol
M X A + - Ethanol
M X A + - Ethanol
M X B + - Ethanol
M X B + . - Ethanol
M X B + - Ethanol
M X B + - Ethanol
M X B + - Ethanol
M X AB + - Ethanol
M X A + - Formalin
M X A + - Formalin
M X B + - Formalin
M X A + - Ethanol
M X B + - Ethanol
M X B + - Ethanol
M X A Mixed - Ethanol
P X A Mixed - Ethanol
M X B Mixed - Ethanol
M X A + - Ethanol
M X A + - Ethanol
M X B Mixed - Ethanol
M X AB Mixed - Ethanol
M X B - - Ethanol

-

#The reaction was determined as positive or negative or mixed.

A quantitation of the degree of reactivity was not attempted.

L1




FIGURE I

! : STRAIGHT REACTION

+ W — | + P

mAM ' Potential \\\\\\\\ Conjug.

Anti- Type A Reactive + Anti Antibody + Fluoro-
gen Cell Sites ) A ‘ chrome

NB., Reactions Increased Threefold.,

L2

Conjugated
Fluoro-
chrome




FIGURE II

BLOCKING REACTION

"A" Cell + Anti B + Goat Conjug.

Multiplier Affect Blocked,

Reaction Too Weak For Detection.
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