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RESEARCH '"\ORY 

Introduction 

The major activities of the Department concern the 

origin and development of atherosclerosis, the mechanisms 

involved in inflamr.iation and in lipid transport and roetabolis~c 

the physiology an6 pathology of the lyrephatic system and t he 

phenomenon of immunity. 

Walls of largL:_ blood vessels (Cliff) 

(i) The structure of thoracic aortae from a colony of young 

growing rats and from a colony of old rats with ages in excess 

of one year was studied and compared by ~lectrcn microscopy. 

Changes attributable to ageing includeG an increase i n fibrous 

tissue an& an accuffiulation of extracellular debris containing 

lipid in both the intima ana meoia. 

(ii) The walls ana the luminal contents of doubly ligated 

segments of carotid arteries and jugular veins of rabbits were 

studied by light anu electron ~icroscopy. In these experiments 

colloidal carbon alone or mixed with homologous chylomicrons was 

introduced into the lumina of the isolated vascular segments a t 

the time of operation ~ so that a detailed investigatioP of the 

cellular reactions of the ~alls of th£ segments to these t est 

substances could be made. 

Elastin metabolism ana arterial ·wall cornp_osition (Cleary) 

To study the factors regulating the deposition of the 

structural proteinsr collageu and e lastin ; in the arterial wall, 

it is necessary to isolate and characte rize the presuMed soluble 

precursor of clastin (tropo-elastin) secreted by the synthesizing 

cells. A detaileC study of the developing bovine nuchal ligament , 

a rich source of elastin, has been undertaken and the optimal 
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conditions for protein extraction uefinec " i xtracts of this 

ffiaterial are being fractionatu~ by coluFn chromatography and 

fractional precipitation and conitorcd for solubl8 elastin like 

proL~.::.cts. 

E.lastin 1 y6.rolysatcs contain a nurrt.c· r o:: arr ino acids 

w~ich are peculiar to this material and vhich appear to have a 

cross-linking rol0. The pattGrn of cnanges in th~se amino acids 

during d€velcpm2nt has bcc.n stu6.ied in nuchal ligaments of norrr.al 

cattle and in aortae of nornal and lathyritic pigs. Preli~inary 

studies using ra6ioactiv~ lysine have shown t~at this amino acid 

is concerned in a very complex manner in th0 formation of these 

cross·· links in the normal chick aorta. Further studies of the 

d~fccts in cross linking in lathyritic and copp~r Ceficient ani~als, 

in both of which aortic rupture anC. abnormal elastic tissue are 

conunon, are being maae . 

Blastin has been shown to be weakly antigenic. Rabbits 

have been given repeated sories of injections of purified elastin 

obtainJd from bovin~ nuchal ligaments. After 8 10 months a low 

titr~ of hacmagglutiLating anti ~lastin antibody has been 

for . ad. Attampts have been ~ade to us~ this antit o dy tc monitor 

the fractions from the extracts of bovi~c ligament . for soluLle 

elasti~, but the low titre of antibocy is associated with non · 

specific hacmagglutinating anu anti comple~entary activity . 

.. ~ tterupts are being mact.:: to improve the titres of antibody. The 

relationship of circulati~g anti elastin antiboly to arterial 

disease is ~eing investigated in rabbits. 

?chaviour o~_Elat1..lets (Stch:)ens} 

Th<.; behaviour of plateh.ts was inv0stigate c. in t h e 

rabbit ear chamber preparation. Flate·0ts did not adhere to 

one another or to enGoth~ liurr: at tl ie branchings of vessels nor in 

eddy current~. Following the intravenous infusion of 

comrr.ercially prepared lipic'. ertulsions r the ef ft;cts were similar 

to those produce6 by intrav~nous adniliistration of colloi&al 

suspensions alid macro molecular substa~ce s. 
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In conj unction with Dr. Biscoe an electron microscopic 

invE=stigation was made of trauma- induced thrombo ·-ernbolism in the 

carotid bodies of cats. Initially ; platelets were loosely 

aggregated or adherent to leucocyt~s ar.d displayed little or no 

distortion in shape. ;.unorphous or f ibrillary ~atcrial frequently 

surrounded or covered the surface of these platelets. 

Subsequently, in the stage of viscous metamorphosis , the platelets 

tended to apply ~hemselvus to their neighbour with the result 

that close packing anG aistortion of shape became evident. Dense 

granules exhiuitcci localized eccentrically placed densities which 

often had a cross striation with a periodicity of 170 to 1801. 

Displacement of dense granules was not obsorv~<l and dogranulation 

and fibrin formation were little in evidence. 

Structure and function of th~ca_F_?tid body (Stehbens and Biscoe) 

The fine structure of the carotid to~y was exa~ined in 

normal cats an C. rabbits. The notable findings wen: the 

rerr.arkable ve.sculari ty, thE; clos relationship of the.. Type I and 

Type II cells , the rich nerve supply with nerve encings closely 

related to the Typ~ I c~lls and also near blood vessels. Both 

Type I and Type II cells poss0ssed cilia. Deg~nerative changes 

occurred in nerve endings r e lated to Type I cells following sinus 

n~rve: section. 

Studies on r enal lymph (Mcintosh and ~orri s ) 

A study of the mechanisres concerned in the production 

of renal lymph requires the establishment of chronic lymphatic 

f istulae of kidney lymphatics to enable lymph to be collected 

for long periods of time in conscious ani~als. A surgical 

technique has been developed in sheep in which the lymph draining 

frore the pelvis of the kidney can be collected un<ler essentially 

physiological conditions. Lymph flow from the sheep 1 s kidney 

under normal conditions of hydration was found to be about l ·-2 

ml./hr. A comparison has been ma6e betw~cn the b iocheIBical 

constituents of ren~l lymph and plasma and this has shown that 

the prote in concentration of kidney ly~ph is on the ave rage about 
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30-40% of that of pl~sma with a somewhat higher albumin globulin 

ratio. Contrary to rasults obtained by other workers, it has 

been found that the urea content and non-protein nitrogen content 

of kicn~y lymph is not significantly ~iffercnt from plasma nor 

from lymph obtained from other tissues. 

Experiments in which large amounts of electrolyte 

solutions were infused intravenously lco to a copious diuresis 

an6. an immediate increase in the rate of lyr.lph flow fror- the 

kidn~y. This increase in lymph flow occurred much roore prorrptly 

and wu.s proportionately much greater than the chang8 in lymph 

flow occurring in other tissues. These experiments are continuing 

with the idea of establishing more precise.ly the exact physiol -­

osical relationships between renal blood flo1 , lymph formation 

and urin8 production. 

Reaction to th~r~al ~~jury (Roberts anG Courtice) 

(i) Lynph proteins 

Experiments have. continued on the cff ects of thermal 

injury on a tissue as reflcct-d in the lympn obtained from the 

injured rcgior.. Lymph frorr. the hind paw of t r1e rabl:-i t was 

examined by various types of electrophoresis before anc"'.. after 

thermal injuries of different intensities. Les lyrrph was 

obtained from rabbits both before ana after injury and used to 

produce antisera in guinea pigs . Irnmuno· clectrophoresis using 

this antisera showed that normal leg lyrcph contains the sa..I!le 

proteins as in plasma, but t Lat after injury . a new protein 

appears in the BL region. 

This protein is more prcr.inent in more severe burns 

appears immediately after injury , but persists for only a few 

hours. It has not been shc~·rn to be present in the plasma. 

Further experiments are being performed to ascertain its origin 

and significance. 

(ii) C'apillary permea1:.::ili.ty 

'ihe lymph proteins fro~ the leg have been studied 
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• after various C.egrees of therrLal injury anu especially during 

the prolonged recovery phase for periods up to six months . 

changes in the pcrr.-.e:atility of the vesse l walls in these 

con~itions will ce related to the morphological changes 

observet with the electron rricroscope an~ co~pared with t he 

action of other injurious agents. 

Cholesterol tran~po~t_i.~-~horac:_ic:_ d~_<:t_!Y_ll'.E!l_in _!.~­

rabbit (Zilversmit: Courtice and Fraser) 

The rabbit readily develops hypercholesterolae~ia 

The 

and atherosclerosis when cholesterol is aoded tc the diet whereas 

other animals do not. Lxpcrirnents were 1 there fore ; performed 

to see whether cholesterol was absorbed from the intestinal lumen 

mainly as smaller lipoproteins whcse fate in the bloodstream 

might be different from the larger chylomicrons. 

A methocl. was devised where:::y thoracic duct lymph was 

collecteQ for several days in conscious rabbits fe~ e ither a 

high cholesterol-low fat ~ict or a high cholesterol ~high fat diet. 

The lipoproteins in the lyr.ph were separa ted by the 

preparative ultracentrifuge. into t n:!:'ee fractions .- viz (i) 

chylomicrons of Sf > 400 (ii) very low density lipoproteins 

(VLDL) of Sfl2 ·· 400 and d < 1 . 019 and (iii) lo\<r anC'. high 

density lipoproteins of 6 > 1.019. 

The results suggest that most the lipoproteins of the 

first two fractions were derived I!"ainly from the intestine 

whereas most of the d > 1.019 fraction originated frore the plasrea 

by filtration. !iost of the cholesterol , 60 - 80% : was carried in 

the chylomicron and VLDL fractions and there was relatively more 

in the VLDL fraction than has been reported in sirr ilar experiments 

in the rat and dog. 

Chylornicro~--~~ze and com~_s}_tio!l ___ in r_e_~atio_n to 

o ietar_y_ fat loac (Fraserr Cliff anc Courtice) 

Much attention has been focused in recent years on the 

effect of dietary fat on t~e incidence of coronary heart disease , 

and on the develop~ent of the underlying coronary atherosclerosis. 
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In this broad field of investigation, the formation and ultimate 

fate of the chylomicron, the form in which absorbed fat is mainly 

transported from the gut, have been intensively studied. Several 

investigators have determined the effect of the ingestion of 

different types of fat, e.g. cream and corn oil , on the size of 

chylomicrons in the intestinal lymph without controlling the dietary 

fat load. The results have so far been conflicting. 

In the present investigation the size of the chylomicrons 

in the thoracic duct lymph of both rabbits and rats was determined 

by electron microscopy after separation in the ultracentrifuge and 

fixation in osmium tetroxide solution. The triglyceride (TG) and 

phospholipid (PL) contents of the chyloreicron fraction were also 

determined chemically. 

It was shown that with increasing fat load, the chylo -· 

microns increased in size, this increase running parallel with the 

TG ratio which would be expected if the triglyceride forms the 
PL 
core of the chylomicron and the phospholipid is spread uniformly 

over the surface. The mean diameter of a chylomicron on a low 
0 

fat diet was about 1200A, while that on a high fat diet was about 
0 

2000A. The significance of these results may be related to the 

findings of other workers that larger chylomicrons are removed 

from the circulation more rapidly than smaller ones. 

Studies on chylomicron metabolism (Simpson - Morgan) 

Although the introduction of new analytical techniques 

has contributed a great deal of information about the ~etabolism 

of the various constituents of chylomicrons , the mechanisms by 

which these particles arc removed from the blood stream are poorly 

understood. The small samples of blood which can be obtained 

during experiments with small animals requires that adequate micro 

analytical methods arc available for the routine analysis of large 

numbers of lipid samples. Such techniques have been developed in 

preparation for studies in which the removal of the different 

lipid components of chylornicrons from the circulation of the 

isolated rat heart - lung preparation, and the kinetics of the removal 

of chylomicron triglyceride from the circulation of intact rats 
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will be studied. 

The lipids from 0.05 ~l. samples of plasma can be 

extracted and quantitatively appli -d to silicic acid thin layers 

and separated into phospholipids, monoglycerides , l p 2 and 1 , 3 

diglycerides , cholesterol , unesterificd fatty acids p triglyccride s 

and cholesterol esters in on~ chromatographic run. These various 

lipid classes can then bG recovered from the chromatogram and their 

radioactivity measured . 

The simultan~ous counting of tritium , radioactive carbon 

and radioactive phosphorus has be~n studied and a simple method 

developed to correct observed counting rates for quenching. A 

method is under dGvelopment by which the fatty acids in these 

various lipid classes can be measured without destruction of the 

fatty acids which would then be available for radioactive reeasure­

ment or gas chromatographic analysis. With th~se methods, it 

should be possible to quantitate the various lipid classes and 

measure their radioactivity using only one sample of plasma lipid. 

P lc.sma protein !netabolism in in!:act an:i:_mals (Simpson -Morgan 

and Smeaton) 

Animals with chronic lymphatic fistulae lose large amounts 

of plasma proteins , r~ lative to their normal rates of catabolism. 

It has been found, however , that thes~ animals are able to 

maintain a constant level of circulating plasma prot~in which is 

not very much lower than normalo Studies hav e been commenced to 

determine whGther the increased synthes is of plasma proteins which 

occurs in rats with chronic lymphatic fistulae is carried out at 

the expense of the synthes is of other prote ins. 

Work to date has been of a preliminary n a ture and has 

been concerned with finding ways to deplete aniwals of specific 

proteins with defined physiological function with minimal inter ­

ference to the animals, of meusuring the circulating levels of 

plasma prote ins of intorEst and thoir radioactivity , and methods 

of labelling proteins for studying the kinetics of removal of 

th8se protoins from the circulation. 
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The responses of the__!y_rnphatic system to anti~~ (Smith 

and Morris) 

Investigations have continued into the reaction of 
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the popliteal and hepatic lymph nodes to Influenza virus injected 

intravenously or subcutaneously. These experiments have 

demonstrated that neither the h~patic nor the popliteal lymph 

nodes respond to a primary intravenous challenge with virus . 

either by synthesizing specific antibody or by producing reactive 

cells. When the primary challenge is given locally into the 

tissue fluid drainea by the lymph nodes a vigorous synthesis of 

antibody ensues in the node and reany reactive basophilic 

lymphoid cells appear in the efferent lymph. 

Experiments involving secondary challenges with 

Influenza virus gave results which suggested that reactive memory 

cells were present in lymph noaGs and that the presence of these 

cells was not d0pend~nt on antigen having previously been 

localized in the lymph node. It was shown that a secondary 

response occurred in the popliteal lymph node after the node of 

the contralateral leg was challenged primarily ty a local 

injection of virus. Similarly reactive cells capable of 

initiating a secondary response were present in the popliteal 

and hepatic lymph node s of sheep which had received the primary 

stimulation intravenously. 

A study has been made of the cellular components of 

afferent lymph collected from different tissues of the body. 

Afferent lymph from tissue s such as the lowe r leg, testis g ovary, 

kidney and liver is characterised by the presence of a high 

proportion of macrophages and monocytes. These ce lls usually 

comprise 10- 20% of the total cell population. There are, 

however, significant differences in the numbers of cells in 

afferent lymph. Lymph coming fro~ the ovary f t e stis and kidn~y 

rarely has more than 500 ~ 1000 cells/c.mm., whereas afferent lymph 

from the liver normally contains 1000 3000 cells/c.rnrn. 

The numbers of cells in afferent lymph have been shown 
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to increase dramatically in c~rtain circumstances. When an 

antigen was localized beneath the skin of the lower leg, by the 

establish~cnt of a granuloma there, the cell output in the 

afferent lymph increased 20 fold. The flow of afferent lymph 

from the liver has also b~Gn found to increase following the 

injection of particulate material intrav~nously and the cell nurobers 

and output of cells from the liver increases many times. For a 

period of several wcGks after the injection of colloidal carbon 

intravenously, macrophage cells containing the injected particulate 

material can be identified leaving the liver in the afferent lymph. 

This finding suggested thnt the Kuppfer c€lls of the liver are not 

an entirely residential population of cells but are capable of 

migrating from the liver in large numbers under certain conditions. 

The development ~f thG lymphoi~_py.ratus in newborn animals 

in relation to irnrr~nological reactivity (Cole and Morris) 

The lif c history of the lymphocyte in relation to irnrnuno-· 

logical reactivity is being investigated in newborn animals. 

Chronic lymphatic fistulae of the popliteal lymph node have been 

established in newborn lambs and the cell output from the node 

before and following antigenic challenge has been measured. It 

has been found that the poplitcal lymph node of newborn lambs 

is capable of producing a cellular reaction to a primary challenge 

with antigen and very large nurobers of basophilic lymphoid cells 

leave the lymph node in the afferent lymph. It has not been 

possible, however, to identify any antibody in the efferent lymph 

from the stimulated node following a primary challenge. When the 

poplitcal node is stimulated by a secondary challenge a cellular 

reaction with antibody formation ensues. 

These experiments have been carried out in la~bs 

deprived of colostrum (agarnrna-globu·linaemic) and in lambs fed 

colostrum, and no essential diffGrence in the immunological res­

ponse has been found. 
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Studies on the biochemis1::EY_of..J:.YEt...Fh~~tes (Whitehouse) 

The metabolism of lymphocytes from the popliteal lymph 

of sheep and from th~ thoracic duct of rats is currently being 

studied with particulur refer~nce to change s in the energy­

producing mechanisms and in the protein and nucleic acid 

metabolism of these cells. 

These parameters have been stuoiod following the 

administration of A.CTI-i to the whole animal , the incubation of 

these cells in vitro with adrcnocorticosteroids and other anti ­

inf lammatory drugs , and the stimulation of the popliteal lymph 

node with subcutaneously administered antigen. 

The r~activi ty_ of ]..._ymphocytes (Lafferty and Jones) 

Two main lines of work have been followed. The first 

is a study of the normal lymphocyte transfe r (NLT) reaction and 

the second is a study of the behaviour of lymphoid tissue when 

grafted into the chicken ewbryo. 

The lymphocyte transf e~--~eaction 

Earlier studies have shown a close correlation between 

the NLT reaction and the dermal reaction produced in response to 

the inoculation of sheep with RHA obtained from allogeneic 

lymphocytes and it has been suggested t hat the stimulus 

responsible for the reaction may be the transfer of RNA between 

the transferred cells and cells of the host. Further 

investigation of this problem hcs shown that where as the RNA of 

allogeneic lymphocytes or whole spleens is active in this respect , 

RNA isolated from the kidney or liver of the same donor animal is 

inactive. 

No reaction results from the intradermal inoculation of 

xenogeneic (chicken or guinea pig) lymphocytes into the skin of 

sheep. However, xcnog neic ce lls are reactive if they come from 

an animal that is more closely related to the sheep. Thus goat 

lymphocytes produce a reaction that is very similar to that 

produced by sheep lymphocyte s g whilst bovine lymphocytes give a 

rather atypical NLT reaction insofar as virtually no reacticn is 
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seen until four days after inoculationo 

Experiments with in vitro mixed cultures of allogeneic 

sheep lymphocytes or mixtures of sheep and goat lymphocytes 

have been shown to have significantly increased DNA synthesis over 

control preparations. On the other hand ; cultures of sheep 

lymphocytes mixed with cells from a distantly related animal such 

as the goose do not show any increased DNA synthesis. 

Grafting of lymphoid tissue into -~he chic~ embryo 

Allogeneic lymphocytes produce a vigorous graft versus 

host (GVn) reaction when inoculated either onto the chorioallantoic 

membrane (CAM) or introduced intravenously intc the chicken embryc. 

In contrast, lymphoid cells show the goose, duck, pigeon, sheep or 

guinea pig produce little or no reaction in the chicken embryo. 

Xenogeneic lymphoi6 grafts such as grafts of pigeon spleen or sheep 

lymph node survive and proliferate in the chicken embryo without 

any ill effects on the embryo itself. Moreover, it can be shown 

that xenogeneic cells arc potentially capable of reacting against 

the chicken embryo. Blcod leucocytes taken from geese or pigeons 

that have been immunized with chicken sple~n cells emulsified in 

complete Freund's adjuvant produce a strong GVH re~ction when 

placed on the C~..M of the chicken embryo. A similar result is 

obtained when the lymph node cells obtained from guinea pigs that 

are hypersensitive to chicken tissues are inoculated on to the CP.M 

of chicken cmLryos. 

The pathological picture that results from the inoculation 

of the chick embryo with a purified preparation of allogeneic 

small lymphocytes is not associated with antibcdy formation by the 

grafted cells. All attempts to find antibody forming cells either 

by plaque formation or fluorescent antibody staining were negative. 

Moreover, the red cells of the emtryo did not show a positive 

antiglobulin reaction at any time up to the death of the embryo. 

Adoptive transfer of _immunological competence to the chicken embryo. 

The transfer of blood leucocytes from adult chickens to 

isogeneic embryos enables the err£ryo to reject grafts of allogeneic 
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embryo bone. As few as 10 5 transferred cells are sufficient to 

bring about graft rejectiono In contrast the inoculation of 100 

times as many cells along with sheep red blood cells does not 

result in the formation of antibody producing cells in the spleen 

of the embryo. The transfer of 10 6 blood leucocytes consistently 

results in the rejection of 100% of grafted allogeneic bones. 

Howeverv embrycs treated in this way are considerably less efficient 

in rejecting xenogeneic bone grafts. If the graft is duck bone, 

approximately 30% of the bones fail to be affected at all, whilst 

the remainder show a relatively mild reaction. In the case of 

pigeon grafts only 10 to 20% of the grafts show any damage, and 

this is usually very mild. If, on the other hand, the embryo is 

treated with cells from an adult that has been previously immunized 

with pigecn tissues, all the pigeon grafts are completely destroyed. 

Not all grafts cf allogeneic tissue are destroyed by 

embryos treated with adult isogeneic leucocytes. Grafts of 

embryonic spleen and liver are destroyed in a similar manner tc 

bone grafts. However, grafts of embryonic heart muscle, that 

has been carefully freed of blood cells, show no ill effect when 

grafted into such embryos. Considerable damage is produced if 

spleen cells from the donor embryo are introduced into the heart 

muscle before grafting. These data indicate that the graft 

rejection observed in this system is dependent on the presence of 

lymphoid cells in the graft. This contention is supported by the 

finding that the treatment of bone and spleen grafts with y ~ 

irradiation before grafting results in a dramatic reduction in the 

intensity of the rejection process. 

The blocd su~ of a lymph node and effects of its occlusion 

(Oscgoe and Courtice) 

The anatomy of the blood supply of the popliteal lymph 

node in the rabbit has b~en defined by arterial and venous 

injections of latex. The effects of cutting off the blood supply, 

either partially or completely, on the microscopic structure of 

the node and on the cellular and protein content of the efferent 
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lymph have been studied. 

The main artery to the node is a branch of the popliteal 

artery. Besides, there are two collateral arteries coming from 

the adjacent muscles, one from the semitendinosus and the other 

from the biceps femoris. A complete blockage cf all these 

arteries results in an extensive degeneration of cells within the 

node, particularly lymphocytes, and only a few cells adjacent to 

the lymphatic sinuses may survive, as long as the lymph flow 

through the node is maintained at a certain level. In contrast, 

there occurs no degeneration of cells within the node after partial 

blockage of the blood supply and the cellular architecture of the 

node appears almost normal. In such instances, no significant 

reduction in the cellular content of the efferent lymph was seen. 

Similar investigations are being made after blocking 

either the efferent or afferent lymphatic vessels of the node or 

both these sets of vessels. Wh~n the lymph flow through the node 

is blocked completely, there occurs a striking accumulation of 

small lymphocytes within the node, especially in the cortex, and 

secondary nodules become fewer and less active. Moreoverv they 

often disappear almost completely in some areas, so that the 

cellular architecture of the cortex resembles that of the thyffiic 

cortex. A partial blockage of the lymph flow through the node 

also produces similar changes but to a lesser extent. 

Immune reactions and tissue grafting (Cliff) 

Tissue grafting is potentially of great importance in 

the replacement of diseased organs, two significant examples in 

the cardiovascular field being blood vessel grafts and kidney 

grafts. It is usually necessary to use homografts which provoke 

in the recipient homograft rejection processes. 

Rabbit ear chambers are being used to study immune 

reactions to foreign proteins in viva with particular reference to 

the minute blood vessels. The in vivo reactions to kidney homo ­

grafts ~stablished in rabbit ear chambers are being investigated 

in a similar manner to detGrmine the vascular and cellular 

responses involved in homograft rejection. 



-·15 - 4/1967 

Phagocx_~ic cells (North) 

The electron microscope was used to study the 

distribution of acid phosphatase in polymorphonuclear leucocytes 

both before and after they had ingested particulate matter. It 

was found that acid phosphatase was confined to a relatively 

small population of cytoplasmic granules which differed 

structurally from the specific granules. The ingestion of 

particulate matter by these cells resulted in the occurrence of 

fusions between the granules which contained acid phosphatase 

and the vacuoles which contained ingested matter. At the same 

time the specific granules lysed in the cytoplasm. The results 

of these studies indicate that polymorphonuclear leucocytes 

contain two types of cytoplasmic granules. One type is concerned 

with intracellular digestion while the other type is responsible 

for liberating an oxidase which participates in energy metabolism. 

~~oEh~_!ic antibody (Gowland and Boyden) 

A series of investigations has been carried out to 

determine whether or not cytophilic antibody acts as the specific 

mediator of delayed-·typo hyperscnsi tivi ty reactions in the guinea 

pig. It was found that there was a poor corre lation between 

levels of cytophilic antibody and delayed- type hypersensitivity 

to sheep erythrocyte antigens in animals tested at varying 

intervals following immunization with antigen in complete Freund's 

adjuvant. Delayed- type hypersensitivity reactions could be 

elicited before cytophilic antibody could be d~tected in the serum 

or on peritoneal cells. Later after immunization (approximately 

three months) cytophilic antibody had frequently fallen to 

undE;tectable levels, but there was no evidence that delayed·-type 

hypersensitivity had waned. In contrast, high titres of cyto­

philic antibody were observed in guinea pigs following injection 

with immune serum or serum- globulins, but in no case was delayed­

type hypersensitivity passively induced. 

Animals sensitized against hapten - protein conjugates 

produced high titres of cytophilic antibody reactive with hapten 

determinants without r egard to carrie r prote in specificity but 
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none of the animals investigated exhibited a delayed reaction to 

the specific hapten when it was conjugated with a protein unrelated 

to that used in the immunizing conjugate. 

In view of these findings it appears unlikely that 

cytophilic antibody is the specific mediator of delayed- type 

hypersensitivity reactions in the guinea pig. 

Macrophages and __ !=-he imm~response (Mccullagh) 

An investigation of the immune response w~ich was 

initiated in Oxford has been resumed. At present the evidence 

accumulated indicates that the presence of macrophages is 

mandatory for the stimulation of lymphocytes to produce antibody 

directed against heterologous erythrocytes. Further experiments 

will be aimed at elucidating in greater detail the role fulfilled 

by the macrophage during the immune response. An examination of 

the functional potentialities of macrophages from immunologically 

tolerant animals is also being undertaken. 

Comparative imrnunol~9Z (Tait) 

In a study of immunological mechanisms in lower 

vertebrates, particular interest was centred on the effect of 

temperature on the production of antibodies by various species of 

cold-blooded vertebrates. Results of experiments on antibody 

production in the giant toad (Bufo marinus) and the lizard 

(Egernia cunninghami) have shown a basic difference in the ability 

of these two species to produce antibodies over a range of 

environmental temperatures (20°C 30°C). In the toad, temperature 

affected the rate of antibody production but the maximum titre 

of antibody achieved was independent of the environmental 

temperature. On the other hand, the lizard produced antibodies 

only over a very restricted temperature range. This range 

correlated very well with information on the body temperature of 

this species of lizard in its natural environment. A hypothesis 

has been put forward 1 suggesting that with the evolutionary 

development of some degree of maintenance of a preferred body 

temperature, reptiles have become restricted to a narrow 
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temperature range over which physiological functions can operate 

efficiently. 

Studies have also been made in cold- blooded vertebrates 

on the production of antibodies to soluble antigens. Many 

authors have had aifficulty in inducing the production of anti ­

bodies to soluble antigens in various species of cold- blooded 

vertebrates. Experiments have shown that a possible reason for 

this difficulty is that a state of immunological paralysis has 

been produced by injection of an excess of antigen. 

Other studies have been concerned with the effect of 

opsonization of antigen by antibody on the rate of phagocytosis of 

antigen by leucocytes and the effect of temperature on phagocytosis. 

TEACHil~G Al~D OTHER ACTIVITIES 

There are ten students proceeding to the degree of Doctor 

of Philosophy. New students who commenced work during 1966 are ~ 

Mr. R. Fraser, Mr. G. Mcintosh, Mr. G. Cole (Wool Board R.F.) and 

Mr. T. Smcaton. 

Dr. .E. Stchbcns was awarded the R.T. Hall Research 

Prize of the Carciiac Socie ty of Australia and New Zealand. 

During the year, Dr. E.G. Cle ary and Dr. Gutta Schoefl 

took up their appointments as Senior Research Fellows and Dr. M. W. 

Simpson-Morgan and Dr. P. Mccullagh as Research Fellows. 

Several visitors have worked in the department during 

the year: Dr. D.B. Zilversmit from the Department of Physiology in 

Memphis, Tennessee (and now at Cornell University) ; Professor B. 

Osogoe from the Department of Anatomy, Okayama, Japan J Dr. M.W. 

Whitehouse from the Department of Biochemistry, Oxford and Dr. 

Margaret Jennings from the Sir William Dunn School of Pathology, 

Oxford. 

Dr. Stehbens resigned in July to take up the position of 

Pathologist-in-Chief, the Jewish Hospital p St. Louis, Missouri, 

u.s.A. 

Members of the staff and severa.l visitors have given 
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seminars within the department during the year. Several members 

of the department rea~ papers at the International Congress of 

Haematology held in Sydney, August 22nd 29th and at meetings 

of the Australian Physiological Society, the College of 

Pathologists, the Immunological Soci~ty. Dr. Stehbens read 

papers at the 4th European Microcirculatory Conference in 

Cambridge and the lst International Conference on Haemorheology 

in Reykjavik, Iceland. 

~he work of the department has been partly supported by 

grants from the National licart Foundation of Australia. 
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* Former member. Based on work done while a member 

of the Department. 
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94 Le Kremlin Bicetre, 
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~ Based on work done while a merrber of the Department 
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