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An Outline of the study Undexrtaken.

| The phenomenon of erythrophagocytosis, as the name implies, _
refgrs to the ingestion of red blood corpuscles by living oall_s endovred
with this abilitys It is known that the spleen is abundantly aupplied
with phagocytic cells of the retioulo~endothelial system, but how great
a part is played by erythrophagooytoaia in the destruction of aged nomal
red cells is unknown. Emotly what changea occur in erythrooytes ms they
approach the end of their normel life span of 120 days, and what is the
actual mode of their destruction, are problems which #till remain unsolved.

In disease, howeyer, certain observationa have supplied ev:l.dence.
of the existence of agents jm the circulating blood whioh direotly or
indireot;ly lead to rgd cell destructions The agents or Qnt ibodies with
which this thesis deals, exist in several forms whioh may be classified
according to their effects on erybhrp oytes. Thus, there are agglutinins,
haemolysins and inocomplete or sanait;i.uing an'tibod‘iee. The last group,
although producing no directly detectable offects, sensitise erythrooytes
to agglutination by antiglobulin sera.

In the past, evidence has been produced that an alteration of the
surface of erythrooytes initiated by the action of antibodies is also ope .
factor reaponsidble for erythrophagooytoeis, and the present thesis is
concerned with this erythrocybq change, . the types of antibodies which will
produce it and the mechanism of th_e process of ingestion. Tt is partioularly
concerned with ary‘l;_hroplngooytoaig.in relation to the antibodies of |
acquired haemolyiic anaemia. Because a cowparison has been made between
this and the two related phenomena of agglutination and hmemolysis, a:

historical survey has been traced of all three in as far as they are
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concernsd in this diaeaae..,‘a summary is presented of those properties of :
the antibodies of acquired haemolytic araemia which were known at the time F
when the experimental work embodied in the text was completed. Any account f'
of ‘the clinical espects of the patients whose sera bhave been examined is
beyond the scope of this work, but it might be mentioned here that they
were classifind by Dacie and de Gruchy (1951) into three main olinicom i
pathological syndromes: Group I, idiopathic agquired hmemolytioc anaemia;
Group II, haemolytic ancemia Ffollowing virus pneumonia; sna Group III,
chronio haemolytic anmemia with haemoglobinuria and Raynaud®s phenomena.
Serun from patients suffering from haemolytic anaemia of the Donath-
Landsteiner type (paroxysmal ocold haemoglobinuria) were also examined. The

four clinloow~pathological groups overlap the three main serologioal groups

into which the antibodies that ¢an be demonstrated in the sers of these
ratients, may be placeds An anslogy oan be drawn between these olassifications.
and those of anaemias (1) aocording to the more common olinical oconcept

with regard to the aetiologioal factors amd (2) according to the

morphological and other charactoﬁiatioa of the erythrooytes that are
involved.

Moreover, the work is confined to in vitro studies and is no%
greatly concerned with the numerocus reports of arythrophagooy’toais in vivo.
J% commenoces with the development of a technique whereby the agglutination,
haemolysis and erythrophagosytosis which were %o be studied, could be

examined in material from the same tubes, and therefore under identiocal

conditionss The resulte of titration experiments could then be strictly
correlated. Supravital observations on erythrophagooytosis bave been

included and the mechanism of erythrophagooytosis disoussed.

The method for the combined study of these three phehomena was
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then applied to the investigation of normel sera and to the antibodies of
acquired haemolytic anmemias An unusual antibody combination has been
desocribeds,
 Similar investigations were extended to the following entibodies
and antibody systems:

(1) The blood group specific antibody, anti~As (2) The Rh iso-
antibodies, anti=D and enti-e. (3) The naturally ooccurring and ' jmmune
antimhumen red cell antibodies of normal and immunised rabbitse (4) The
reversible agelutinin of trypsinised erythrooytese |

Lastly, some other haemolybic systems were investigated in
which haemolysis was not induced by antibodies, For these purposes it
was produced by: (1) The tenning of erythrooytes, (2) The action of
hypotonic saline solutions, (%) The action of normal serum, ‘under the
influence of & lowered pH, on the srythrooytes of a patient suffering
from paroxysmel nocturnal haemoglobinuriae’

In every instence it was determined whether erythrophagocytosis
ecould be produced in vitroe, what conditions of pH and which cell typos were
necessary for its demonstration, anl what was the 16le that complement
assumed in the reaction.

The E&'g‘ ons for the ‘Stﬁdx; -

During the eariy'mééé;rchéa in mMno-haanatbldgy, there was &
close correlation in the development &nd understanding of the basic
mechanisms 0f agglutination, hmemolysis and erythrophagooytosise In
recent years, however, a great desl of kiiowledge has acoumulated on the
antibodies of acquired -hé.eﬁzoiyﬂe anaemia regarding their ability to

prodice agglutination, heefiolysis and sensitisation to antiglobulin sexum,
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yet 1the subjeot of erythrophagocytosis hsd been relatively uninvestigated.

¥hile on overseas study leave from the Institute of Medical and
Veterinary Scilence, I spent some nine months at the Postgradvate Medieal
School of London working under Dr« J+ V., Dacie in the Department of
Heematology. = It is largely due to the work of Dr. Dacie that the ant ibody
ratterns in aoquired haemolytic anaemia have besn so adequately desoribed,
and. it was at his suggestion that Dr. Iawrence T. Schwartz, from Mb. Sinai
Hospital, New York, and I commenced  the study of erythrophagoocytosis in
respect of these antibodies.

When this work was almest completed and before it was accepted
for publication, a somewhat similar paper appeared in the literature in
which different methods were employed, but in which most of our work on’
the spseific blood group systems was described. These authors (T ordan,
Prouty, Heinle and Dingle; 1952) also touched on the antibodies of
agquired haemolytic anaemia,: but their work overlapped the present study
only in respect of the antibody of ‘paroxysmal cold haemoglob inuria (or
the Donath~Landsteiner typs of haemolysin).

At the time when the ‘experimms embodied in this theais were
carried out, thay represented en attempt to study a then partially
uninvestigated aspect of the properties of many types of iso~ and sutos
antibodies, and & comparison was made between the related. phenomens of. .

agglut ination, haemolysis and erythrophagocytosiss -

Acknowledgement 5.
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I would like to sincerely thank Dre Lis Te Sohwartz, in intimate
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oute DBecause of thelr knowledge of Germsn, both he &nd Dr. 3, KB.aa:E, of
the Institute of Mediosl ang Veterinary Boience, have been of great
asgistance in the translation of meny papera written in that language
to whioh reference has been made in the text. Appended at the beglioning
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Joint investigations as a basies for this thesis.

Publications. v

Dy far the great mpjority of the work was performed in London
and an acoount of the combined studies of Dr. Schwartz and myself has
recently been accepted for publication in 'Blood?. $till more recently,
I have separately submitted another paper which has baen agcepted for
pull ication in the same journale It contains the report of a came of
chronio acquired haemolytic amaemia amsooiated with haemoglobinuria and

Raynaud's phenomena, This patient's serum contains an autowantibody
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of unusual serologicai‘bharacteriéticb. Hull reference to these findings
‘15 made in the texts Should reprinta of these papers be availsble when
the thesis is completed, they will be appended at the end.

' The remainder of the experimeutal materisl has heen undertaken
in Adelaide since my return from:Eufope ani America. Whether performed
‘in Tondon or Adelaide, I wish to state that the work is entirely original
and that I personally conducted or assisted Dr. Schwartz in the performance
of every experiment. The actual oomposifion of the thesis iz entirely my
ownes In conolusion, at the end of Part VI, it is stated where the work hag

been thought to advance medical knowledge.




