




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































251.

Soulsby, : Ooombs, R.R.A. (1959). Studies on blood
group substances associated with Ascaris lumbricoides+
Parasitology 49, 505-510.

Speer, V. J., Brown, H., Quinn, 1., Catron, D.V. (1959).
Cessation of antibody absorption in the young pig.
J. Immun. 83, 632-634.

Sprague, Ei.M. (1958a). On the recognition and inheritance of
the soluble blood group property "Oc" of cattle.
Genetics 43, 906-912.

Sprague, L.M. (1958b). On the distribution and inheritance of
a natural antibody in cattle. Genetics 43, 913-918.

Steinbuch, M., Audran, R., Motte, C. (1965). The detection of
Gm (a) specificity by passive hemagglutination using
normal anti Gm (a) serum (SNagg) . Vox Sang. 10,
T44-747

Stemke, G (1964) . Allotypic specificities of A- and B-
chains of rabbit gamma globulin. Science 145, 403-
405.

Stemke, G Pischer, R.J. (1965). Rabbit 19 S antibodies

with allotypic specificities of the a locus group.
Science 150,1298-1303.

Sterzl, J., Kostka, J., Mandel, 1., Riba, I., Holub, M. (I960).
Development of the formation of gamma-globulin and of
normal and immune antibodies in piglets reared without

colostrum. Proc. symp., Praguel30-145. cited by
Lov# $ %"& $ ' ( ./ ) )
Stone, V/.'I  (1962). The J substance of cattle. Ann. R.Y.

Acad. Sci. 97, 269-280.

Stone, [., Irwin, M.R. (1954). J substance of cattle.
I. Development and immunogenetic studies.
J. Immuni 73, 397.

Stormont, C. (1949). The acquisition of the J substance by
bovine erythrocytes. Proc. Nat. Acad. Sci. 35, 232.

Stormont, C. (1951). An example of a recessive blood group in
sheep. Genetics 36, 577-578.

Stormont, C.'" (1962). Current status of blood groups in cattle.
Ann. N.Y. Acad. Sci. 97, 251-268.

Stratton, P. (1961). Complement-fixing blood group antibodies
with special reference to the nature of anti-lea.
Nature 190, 240.



252.

Stratton, F., Jones, A.R. (1955). The reactions between normal
human red cells and antiglobulin (Coombs) serum.
Jd. Immun. 75, 423.

Sutherland, D.A., Eisentraut, A.M. (1956). The Coombs test in
lead poisoning. Blood XI, 1024-1031.

Szabo, S., Szent-Ivany, T., Szeky, A. (1956). Haemolytic
disease of newborn pigs. Acta Vet hung. 6, 313-331.

Szent-Ivenyi, T., Szabo, I. (1952). Mag. allatorv. Lap. 7,
331. E‘fsbJo&Y ot }\‘temo}y‘ht_ icterus  pa new bhoen P -'j‘.’.

Szent-Ivanyi, T., Szabo, S. (1953). Untersuchungen uber die
Ursuche der hamolytischen Gelbsucht der neugeborenen
Ferkel. Acta vet. hung. 3, 75-80.

Szent-Ivanyi, T., Szabo, S. (1954). Blood groups in pigs.
Acta Vet. Acad. Seci. Hungary 4, 429.

Sgymanowski, Z., Frendzel, J. (1936). Uber Immunoisoanti-
korper in Schweinserum. Z. Immunitats forsch. 88,
387-402.

Szymanowski, Z., Stetkiewiecz, S., Wachler, B. (1926). Les
groupes serologigues dans le sang du porec et leur
relation avec les groupes du sang humain. C.R« Soc.
Biol. Paris 94, 204-205.

Szymanowski, Z., Wachler, B. (1926). Contribution a l'etude
des immuno-iso-agglutinines du sang du porc. C.R.
Soc. Biol. Paris 95, 93%2-933.

Szymanowski, Z., Wachler, B. (1927). iozniczkowanie grup
serologicznych we krwi u swin. lied. dosw. spot. 7,
37"58-

Terry, W.D., Fahey, J.L., (1964). Subclasses of human y’ 5
globulin based on differences in the heavy poly-
peptide chains. Science 146, 400-401.

Tiselius, A. (1937. A new apparatus for electrophoretic
analysis of colloidal mixtures. Trans. Faraday Soc.
33’ 524-5310

Tiselius, A. (1937b). Electrophoresis of serum globulin.
II. Electrophoretic analysis of normal and immune

Tiselius, A., Kabat, E.A. (1939). An electrophoretic study of
immme sera and purified antibody preparations.
J- BXP. Med. 69, 119“131.



253%.

Todd, C.W. (1963). Allotypy in rabbit 19 S protein. Bioch.
Biophys. Res. Comm. 11, 170-175.

Tovey, G.H., Lockyer, J.W., Blades, A.N., Plavell, H.C.G.
(1962). Antenatal prediction of ABO HD. Bydt,: Js
Haemat. 8, 251.

Tucker, E.M. (1961). Blood groupsin sheep. Vox Sang. 6,
632-63%3.

Tucker, E.M. (1962). The soluble blood group substances in
sheep, goats, cattle and pigs. Proc. 8th Animal
Blood Group Conf. Ljubljena.

Tucker, E.M. (1968). Ill~antigen and potassium type in lambs.
Proc. XI Conf., on Blood Groups and Protein Poly-
morphism in Animals, Warsaw.

Turner, M.W., Martensson, L., Natvig, J.B., Bennich, H. (1969).
Genetic Gm antigens associated with sub-fragments
from the Fec fragment of human immunoglobulin G.
Nature 221, 1166-1169.

Uhlenbruck, G., Seaman, G.C.F., Coombs, R.R.A. (1967). Factors
influencing the agglutinability of red cells.
ITI. Physicochenical studies on ox red cells of
different classes of agglutinability. Vox Sang. 12,
420-428,

Uriel, J. (1957). ©Etude de l'activite enzymatique de la
ceruloplasmine du serum humain apres electrophorese
et immunoelectrophorese en gelose. Bull. Soc. Chim,
biol. 39, suppl. I, 105-118.

Uriel, J., Grabar, P. (1958). Imploil de colorants dans
l'analyse electrophoretique et immune electrophore-
tique en milieu gelifie. Ann. Instit. Pasteur 90,

427.

Vazquez, J.J. (1961). Antibody- or gamma-globulin-forming
cells as observed by the fluorescent antibody tech-
nique. Lab. Invest. 10, 1110.

Voak, D., Lodge, T.W. (1968). The role of H in the develop-
ment of A. Vox Sang. 15, 345-352.

Voak, D., Lodge, T.W., Hopkins, Jean, Bowley, C.C. (1968).
A study of the antibodies of the H'O'I-B complex
with special,reference to their occurrence and
notation. Vox Sang. 15, 353-366.



254.

Voak, D., Stapleton, R.R., Bowley, C.C. (1968). AgﬁA; a new

variant of Ah, in two Group A members of English
family. Vox Sang. 14, 18-30.

Waaler, L. (1940). On the occurrence of a factor in human
serum activating the specific agglutination of sheep
blood corpuscles. Acta path. microbiol. scand. 17,
1724

Waddill, D.G., Ullrey, D.E., Miller, E.R., Sprague, J.Il.,
Alexander, E.A., Hoefer, J.A. (1962). Blood cell
populations and serum protein concentrations in the
foetal pig. Je Anim. Seci. 21, 583%-587.

Wake, R.G., Baldwin, R.L. (1961). Analysis of casein
fractions by zone electrophoresis in concentrated
urea. Biochim. Biophys. Acta 47, 225-239.

Webb, T., Goodman, H.C. (1967). The structure and function of
immunoglobuling. In: Modern Trends in Immunology,
2, 151-187, ed. R. Cruickshank and D.M. Weir.
Butterworth.

Weir, D.M. (ed.) (1967). Handbook of Experimental Immunology.
Blackwell Seci. Publns., Oxford and Edinburgh.

Wesceszky, 0. (1920). Untersuchungen uber die gruppenwiese
hamagglutination beim llenschen. Biochem. Z. 107,
159-171.

White, R.G. (1958). Antibody production by single cells.
Nature 182, 1383.

WHO Committee (1964). Nomenclature for human immunoglobulins.
Bull. WHO 30, 447-450.

WHO Committee (1965). Notation for genetic factors of human
immunoglobulins. Bull. WHO 33, 721-724.

WHO Committee (1966). otation for huﬁén immunoglobulin sub-
classes. Bull. WHO 35, 953.

. WHO Committee (1968). Immunoglobulin E, a new class of human
immunoglobulin., Bull. WHO 38, 151-152.

' Wieme, R.J. (1959). Application diagnostique de 1l'enzymo-
electrophorese des deshydrogenases de l'acide
lactique. [Protidesof the Biol. Fluids, VI Coll.,
Bruges, 14958 Ed H. Peclers ( Elsevier 1959

Wiener, A.S. (1944). A new test (blocking test) for Rh
sensitisation. Proc. Soe. eXpe. Blol. (N.Ys) 565 173.



255.

Wiener, A.S5. (1945). Conglutination test for Rh sensitization.
: J. Lab. clin. Med. 30, 662-667.

Wiener, A.S., Hurst, Jane G., Sonn-Gordon, Eve B. (1947).
Studies on the conglutination reaction, with special
reference to the nature of conglutinin. d. exp. Med.
86, 267-284. .

Wiener, A.S., lMoor-Jankowski, J., Gordon, E.B. (1966). The
relationship of the H substance to the A-B-0 blood
groups. Int. Arch. Allergy 29, 82-100.

Wilheim, E., Lamm, M.BE. (1966). Absence of allotype b4 in the
heavy chains of rabbit gamma G-immunoglobulin.
Nature 212, 846-84T7.

Wilson, Janet A., Steinberg, A.G. (1965). Antibodies to gamma
globulin in the serum of children and adults.
Transfusion 5, 516-524.

Winstanley, D.P., Konugres, A., Coombs, R.R.A. (1957). Studies
on human anti A sera with special reference to so-
called "Immune" Anti-A. Brit. Jd. Haem.: 35, 54l

Yecas, Mary K.W. (1949). Studies of the development of normal
antibody and of cellular antigens in the blood of
sheep. de Immmanys.. &1, 327.

Yokoyama, M., Resnik, R.A. (1964). Immunochemical differences
of human sera in the ABO blood group system. Z. fur
Immunitats und Allergieforschung 126, 369.

Young, Glendowlyn O., Mage, Rose (1968). Allotype suppression
in newborn. Weutralisation with paternal immuno-
globulin (Ig) via foster nursing or injection.

Abstr. 2637, Fed. Proc. 27, 685.



256.

ACKNOWLEDGEMENTS

The provision of facilities by Professor A. Robertson
within the Blood Group Research Unit financed by the Pig
Industry Development Authority (now The Meat and ILivestock
Commission) is acknowledged.

My gratitude is extended to my supervisor, Dr P. Imlah,
for support, guidance and critical discussion.

Dr W.,J. Herbert's advice and assistance in the preparation
of double emulsion adjuvant made a significant contribution to
the successful use of this method.

The entire staff of the Blood Group Research Unit, both
past and present, is thanked for assistance in all the tasks
essential to the proper maintenance of efficiency and function
in the Unit and in my personal project.

Mr Karl Linklater kindly allowed me access to his pig
litter samples for allotype investigations.

The loan of equipment and materials by the Trypanosomiasis
Research Unit and by Dr M.M.H. Sewell is much appreciated.

I am greatly indebted to lr R.H. Hood and his assistants,
Mr R. Baxter and Mr R. Munro, Jnr., for their generous provision
of workshop and photographic facilities. This is particularly
applicable to lir R. Munro, Jnr., who has carried out the photo-
graphy in this dissertation with speedy efficiency and an
intelligent appreciation of requirements.

In this connection invaluable advice and assistance with



257.

line diagrams has been given by Dr G.R. Scott and Mr E.
Armstrong.
Acknowledgement is made to the following for correspondence

and personal communications:

Dr E. Andresen Dr P. Porter

Dr E. Brummerstedt-Hansen Dr B.A. Rasmusen

Dr L. Kornstad Dr Ruth Saison

Mr T. Lodge Prof. W.H. Stone
Prof. R.D. Owen Dr Elizabeth Tucker
Dr Jill Pickup Mr D. Voak

Iy heartfelt thanks go to lMrs A.S5. Veitch for typing this
thesis with phenomenal speed and accuracy from my manuscript
with minimum supervision or anxiety on my part.

The timely assistance and support of my wife Christine in
checking typescript and labelling photographs and diagrams is
greatly appreciated.

Finally, thanks and apologies are due to my wife and
children without whose continued neglect the project could not

have been completed.



