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Doctor of Philosophy :for theses with the titles indicated : 

!Ir . }1.i: . Simpson- }iorgan - "Studies on interactions between the 

metabolisn o:f :fat and carbohydrate 11
; I,Ir . J . G . Hall - "Function 
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of' the lymphntic system in im1:mni ty 11 ; Mr . V . P . Ackerman - 11 Delay-

ed type hypersensitivity and acquired resistance in listeriosis 11 

Hr . TI.D. VauG'han - "Discrimina tion by phagocytic cells " ; 

Hrs . Haurcen Sass was a'vardcd the degree of' Has tor of 

Science f'or a thesis enti tlcd 11 Ly1:1pl1atic sys -i,cm of' the reproduct -

ivc organs in pregnancy". 

There are f'ivc students procccdinc to the degree of 

Doctor of' Philosophy : Iir . E . Ada1as, D . Sc ., H . Sc . (commenced 5th 

April , 1962) ; iir . lLJ . North , D . Sc . (c01~u:1enced lst Harch, 196J); 

Nr . E . Gmvland, I~ . D ., D . S ., L . :i-: . C . P ., I-1 . E . C.S . (commenced 16th 

December, 19GJ); Hr . N . Tait , D . Sc . (commenced 6th January, 1964); 

Hr . J. Smith (commenced ls t April, 196L~) . 

Mcr:1bers of' the staf'f' n.nd several visitors hc:i.vc t;iven 

Seminars within the Department during the year . 

HESEAHCII PHOGRAHHE 

Ef'fect of in,jury on capillary pcrmeauili ty to r:1acromolccules 
(courticc, Schneider) 

Work hus continued on the ef'f'cct of' injury on the 

permeability of' the capillary wall to macromolecules, especially 

the lipoprotcins. 

(a) Effect o~raded injury 

Electron nicroscopy has shown tllat the lcn.kage of 

macromolecules or of' particles across the capilln.ry wall of an 

inf'lamcd tissue or af'ter the application of' serotonin or of 

histamine occurs throuch gaps bet1·10cn the endothelial cells . On 

the other hand , this method has not shown n.ny leakage between the 

cells in normal tissues . Since, however, the exact mechanism 

of' trnnsf'or of' materials across the normal ondothelium has not 

yet boon clarif'ied, it is not known whether the cf'f'oct of injury 

is an exaggeration of' a normal occhaniso or is a quite dif'ferent 

process. 
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Experiments have been pcr:fori:1ctl to study the transfer of 

albumin and three classes of lipoproteins :fr01:1 plasma to lymph in 

the paw of' the hypcrcholcs tcrolaer.1ic rabbit lJc.forc and after 

injury o:f the paw at one o:f the :following temperatures for l 

minute :- 50, 52 . 5 , 55, 57 . 5, 60 and 70°c . The results showed 

that in each case there was a oolccular sicvinG e:f:fect related t o 

the size o:f the 1;-ioleculcs, that the decree o:f molecular sieving 

decreased with severity o:f the injury and that, assessed by the 

lymph : plasma ratios o:f tl1c concentrations or by the total transfer 

of each substance, there was a graded response :fron nornal 

depending on the severity o:f the injury . 

(b ) Effect o:f local ter.ipcra.turc on capillary pcrncability after 
in j ury 

The c:f:fcct o:f altering the local hacmodynar:1ics on the 

transfer of' albumin , Globulin and the lipoprotcins across the 

capillaries in the sLin of tile paw o:f the llypercholcsterolacmic 

rabbit has been studied after injurinG both hind paws at 6o
0

c :for 

1 1:Jin . One paw 1vas then kept at l0°c and the other at 45°c, so 

varyint:; the filtering pressure and the blood :flow . In each case 

there was r1olecula.r sicvinG o:f the various rnacror.iolccules . The 

amount o:f transfer of cacl1 macromolecule and lymph : plasma ratio in 

each case was ouch crcater in the paw Lcpt at 45°c while the 

degree of' molecular sieving was less . These experiments suggest 

that the caps between the C!'ldothelial cells and the pores o:f the 

molecular sieve arc increased in size with increased capillary 

pressure . 

Tile exact r.10chanis1:1 of transfer o:f materials across the 

endothelial barrier has not yet been elucidated . The expcri -

mcnts described arc in keeping with a vic1·1 that the e:f:fect of 

injury may be an exaggcrn.tion of the transfer in the normal 

tissue . Ii' the ba.sc1:10nt 1:1cmbrane acts as a sicvinc; 1:1cchanism , 

it seems that the pores o:f this sieve arc altered by increased 

intensity o:f injury or by n. chn.ngc in the filtering pressure . 
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The pathogenesis of atherosclerosis (Stoliliens) 

The invostication of the nature of' intimal prolif'er ­

ation in arteries with special ref'oronce to lipid deposition lras 

been continued . The precise location of' early spontaneous lipid 

deposition in the cerebral arteries of' sJ1cep was determined by 

serially sectioning a larGO nw:lber of' vascular bif'urcations . 

Lipid doposi tiou 1vas always found to be locn.lizcd to the zone of 

inti1tln.l thickcnings, the distribution of' which was similar to 

that already determined in man and other animals . The f'indings 

support the belief' that this thicl -ening is an important precursor 

of' atherosclerosis . 

The vascular changes about 42 chronic gastric ulcers 

were studied histologically and were compared with those in 

vessels at some distance from the ulcers . The findinr;s were at 

variance with the opinions c;ivon by current textbooks of pathology . 

The vascular chant;os observed about the ulcers wore essentially 

degenerative with striking si~ilarities to atherosclerosis, 

diffuse lzyporplastic sclerosis (arteriosclerosis) and arteriole-

sclerosis, even to the extent of' lipid deposition . The local 

accentuation of lipid deposition in vessels in chronic peptic 

ulcers i:my provide an important clue to the aetiology of 

atherosclerosis . 

~ndothelium and platelets (Stehbens, Silver) 

The f'inc structure of endotholiuu is currently being 

investigated in the f'rog and rabbit in an attempt to throw light 

on the physioloGY of capillary permeability . A study of 

mitosis in rcccnoratinc; cndothclium followint; experimental 

injuries to veins has also boon completed . 

The "sticking" of' platelets to cnclotholium has also 

been investiGated usinG the transparent car cha1:1bor technique in 

rabl>its . The behaviour of' platelets in non-inf'lamod, inflamed 

and dar.1accd oar cha1:1bcrs and f'ollowinc- the intravenous injection 

of a variety of compounds which induce platelet ac;c;rogation . Dr . 
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Silver is now endeavouring to elucidate the 1:10chanisrn of' platelet 

agglut in.a tion f'oll01·1inc; the inj cc ti on of' adononinc diphospha te 

(A.D.P.). 

Structure of' the walls of' larGo arteries (Cliff') 

The cellular r;1ochanisus .invol vod in the f'orma t ion, 

oaintonancc and degeneration of' elastic f'ibres arc poorly under -

stood . The thoracic aorta o.i.' the rat and the mouse and the 

thoracic aorta and its proxi1:ml branches of' the budcorigar 1vorc 

studied with the electron microscope . Particular attention was 

e;iven to the appearance o.r the elastic f'ibres and also to the 

relationship of' the various coll typos of tl10 vessel wall to those 

f'ibres durinc the processes of' growth and acoing . In addition 

groups of rats and r.iico had silver nitrate added to their drink-

ing water in an attempt to produce in vivo staininG of the 

elastic :fibres durin(j the c;ro1·1th or the aniraals. Those oxpori -

rncnts arc being continued. 

The fine structure of' the lymphatic and blood capillaries of 
the ovary (Horris) 

The finclinc- that larGO volumes of lymph f'orm in the 

ovary during the lutoal phase of' the oestrus cycle and during 

pregnancy indicated that signii'icant alterations occur in the 

exchange of f'luid o.nd protein across the capillary wall following 

the developr.10n!J of the corpus lutcum . The eloctroruaicroscopic 

appearance of the blood capillaries of the corpus lutew~ and the 

ovarian follicles and stroi:1a have been cxar.lincd to sec if any 

morpholocical changes exist in these vessels which could explain 

their greatly increased pcrocability . 

1:hcn marker particles such as India ink and forritin 

arc injected intravenously into proL,nant and cyclinc; rats and 

into pregnant sheep those particles escape rapidly fror.1 the 

ovarian blood capillaries tl:rouGh larco gaps in their walls . 

The nost extensive lo~~aao occurs in the lutcal capillaries but 

the capillaries in the stro1:.a also have gaps 1vhich allow the 



2/1965 

- 6 -

passage of particles across their walls . The gaps in the capill-

aries arc distinct from the intcrccllular junctions although in 

many cases the intcrccllular junctions arc patent and show no 

dcsmosomcs. A basement 1:icr.1'branc surrounds 1:10st of' the capillaries 

but it is often incomplete . 

The leaky nature of' the capillaries persists in the rat 

ovary at least up to the 16th day of preGnancy and in the sheep up 

to the 60th day of pregnancy . This sucgests that the increased 

peri:10abili ty of' these vessels is not due to their recent form­

ation , but that it is due 1:10re likely to the physiological 

activities of the tissue cells which surround the1:i . 

Lymphatics of the uterus in pregnancy (Sass) 

The lymphatic vesselSof' the uterus in the Merino ewe 

were injected and studied, in the non-pregnant and at various 

stages in pregnancy . The f'low of lymph from the reproductive 

organs was estir:1ated by co1:1parinc; lymphatic :flow rates in the 

lur.ibar collecting trunks in non-pregna11t and pregnant sheep . 

The lymph was collected over several weeks in the conscious 

animal, and was analyzod :for protein and hormone content . The 

lymphatic vessels in the wall of the uterus increase in size and 

probably also in nurabor, al though to a lessor extent . Lymphatics 

in the muscularis layer arc interlaced 1vith the muscle and 

connective tissue fibres, and arc usually perivascular in 

position . 

Flow of' lymph fro1:1 the utorv .. s incron.ses dramatically 

during pregnancy from a non-prec;nant level of 15 ml/hr to a flow 

of 200 1:11/hr or better at term or in the inn:10diato post partum . 

Lymph flow during labour f'luctun.tos 1vith each contraction, 

ceases almost completely durinG the expulsion of the foetus and 

then rises abruptly and remains high f'or 2 or J days after 

delivery . The level then :falls to approximately 100 ml/hr and 

remains at this level i'or a variable period, depending on the 

activity of the r.1amr.1ary gland . A mammary cannulation at this 
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time showed that about 7 55~ o.f the lw:ibar lymph 1·1as of' mammary 

orit;in. 

The truns ort and 1:10tabolis1:1 of' 1011 chain favL acids in shoe 
Norris, Adans 

The distribution of' lont; chain :fatty acids has been 

studied in the plas1:1a of' sheep and in lyi;1ph derived i'rom the 

liver' hind limbs ' 1:w.1:u:mry gland and the rrut . The i'n.tty acid 

cor:~osition of' tl1e intestinal lymph lipids wns very dii'i'erent 

from that of' the plasma and lymph i'ror.1 other areas of' the body . 

The characteristic :fen. tu re of the intes tinn.l ly1:!ph :fatty acids was 

the presence of a hiGh proportion of stearic acid and of trans-9-

octadec~noic acid . There were also iso - and anteiso- branched 

chain fatty acids present . These saturated acids, Geonetrical 

isor.10rs and branched chain i'atty acids were not present to any 

extent in the diet and it was considered that they were i'ormed in 

the rumen by the action of' the rrn:1inn.l microorganisns . 

The e:f:fect o:f pregnancy on the lipids of' the las1:1a and mai:unar 
gland 1YE!!212- and their :fatty acid co1:1pos i tion Norris, Adams) 

The level of' lipid in the plasma of pregnant ewes near 

term was about twice that of non-pregnant ewes . This lipaemia 

occurred as a proc;ressive increase starting about the Gth week of 

pregnancy . Tl10 levels of' cholesterol esters and phospholipids 

in the plasma increased in the early stages but durinc; the last 

i'our weeks the level of' triclycerides rose rapidly and remained 

high throuchout the period of' lactation. HaE11:1ary gland ly1:iph 

collected durinG late pregnancy and early lactation and had a 

low content of' lipid, the concentration being only 18% of the 

plas1;ia 1 evel s • This was tllouc11t to rei'lect a high rate of' 

utilization of' lipid by tlte 11amr:1ary Gland . 

A sit;nificant clw.nge occurred in the :fatty acid corn-

position of' the cholesterol esters of' the plasma and raammary 

gland lynpl1 d ur inc; pregnancy . This change involved oleic and 

l inoleic acids and occurred within the i'irst 1·roeks . Oleic acid 

accounted :for 53% and linoleic acid Jl1 5~ of the C-18 f'atty acids 
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in the pla.s1:1a of' non-prcc-nant sheep; the rcla. ti vc ai;i.owi.ts of' these 

a.cids changcC: during pregnancy so that olcic acid was 35% and 

linolcic acid 52% of' the C-lG f'atty acids of' the cholesterol 

esters . These chances were rcf'lccted in the cholesterol esters 

of the lymph from the mrn:inn.ry Gland . Durinc the first week 

f'ollowinc; la.r.:binG the fatty acid c01~1poni tion of' the cholesterol 

esters reverted to tho.t f'ound before pregnancy . It appeared 

likely that the~e chanGCS in the level of polyunsaturated f'atty 

acids in the plasma 1:1icht be related to the requirements of' the 

developing foetus for essential fatty acids . 

The corn osition of the li ids isolated from the rumen of shoe 
fed on luc c rnc Adams , liorris 

In an attempt to establish at what level in the digest-

ivc tract modifications occur in the dietary lipids, the contents 

of' the ru1!1cn 1vcrc analys cd f'or their lipid composition and corn-

pared with the lipid composition of lucernc . 

The lipids of luccrnc were mostly ~alactolipids (38~) 

a.nd phospholipids (29%); the fatty acid cooposition of' these 

lipids was nadc up of linolcnic a.cid (67cjo) and linolcic acid 

( 15%) . In the rumen most of' the fa.tty a.cid present \vas in the 

f'orm of f'rec fatty acids with only truces of ester bound fatty 

acids . The phospholipids isolated from the rumen bacteria and 

protozoa ~ere very dif'ferent from those of' lucernc . The 

principal phospholipids of lucerne were phospha.tidyl choline and 

phosphatidyl ethanolamine, but neither of' these phospholipids was 

isolated from the ruminal microorganisms . The polar lipids f'rom 

the rnicroor~anisms were not identif'ied precisely but f'rom 

hydrolysis, paper chromatocraphy and infra-red spectroscopy they 

appeared to be substituted amides. 

The fatty acids of the rumen lipids had a much 101vcr 

proportion of' linoleic and linolenic acids than did lucerne . The 

rumen f'atty acids were a oixture of' geooetrical isomers, cis-9-

octadecenoic, trans - 9 - octadecenoic and trans-10 or 11-

octadecenoic acid . Of these acids tlw trans - 9-octadecenoic acid 
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was the major component . It was considered that the C-18 trn.ns 

isor.10rs wore :forr:iod durinc the hydroconn.tion of' linoleic and 

linolonic acids . 

Tllo polar lipids isolated :from the rur.10n ba~toria con-

tainod n. high proportion o:f branched chain acids of' the iso and 

n.ntoiso series . Tllo iso series of' acids wore o.f cltn.in lengths 

12 : 0 , lJ : O , ll~:O, 15 : 0, 16 : 0, 17 : 0 and 18:0 whereas the anteiso 

series involved only odd nu1:1bor carl.>0:1 chn.ins lJ : 0, 15 : 0 and 

17 : 0 . It '"n.s thought that those branched chain :fatty n.cids were 

synthesized Ly the rumen bacteria . Those bacteria wore subsoq-

nontly digested lm\·or down in the GUt and their constituent fatty 

acids absorbed by the sheep . 

The com)osition o:f the intestirlal 1 r.l)h li)ids from shoo') fed cod 
liver oil or tung oil Norris, Adams 

No experiments have been reported in which the absorpt-

ion of' naturally occurrinc lonG chain :fatty n.cids with dif'foront 

structural features has been studied in sheep . The extent and 

specificity o:f rm.ion hydrocenation towards various fatty acid 

substrates has been examined by :fcedinG cod liver oil, tung oil 

and olive oil to sheep and analysinc the intestinal lymph. The 

various oils were Given both into the rlUnon or into the abornasum . 

1.'hcn tune- oil was fed into the abomasw:1 none or only 

trn.cc n.mounts o:f olaoostcaric acid (9 . 11.lJ octadecotrionoic 

acid) were absorbed . When tun~ oil was fed into the rwnen 

however, olaoostearic acid was absorbed into tllo lymph in 

signi:ficant amounts . There '"as no evidence tlw. t the linolenic 

acid isomers o.f tung oil wore not lzydrogcnatcd to stearic acid as 

occurs when linolcnic or linolcic acids arc :fed. 

\,hen cod 1 i vor oil was :fed into the abomaswn the 

characteristic long chain polyunsaturated fatty acids of the oil 

appeared in the lymph in very small anounts . Fhcn the oil was 

:fed into the ru171en however the C-20 and C-22 polyunsaturated 

fatty acids wore readily absorbed into the lymph . The saturated 

C-20 (bohonic) and C-22 (arachidic) acids however did not show 
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any increase nor was thore any increa.se in other C- 20 and C-22 

acids of a lower degree of unsaturation than those fed in the cod 

liver oil . This suct;estcd that the polyunsaturated acids, 

althouah of cis configuration were not acceptable st:bstratcs for 

hydrogenation in the ru1:1cn . 

As neither tung oil nor cod liver oil was absorbed to 

any extent when feel directly into Lhe abomasum, it appeared likely 

that s01:10 changes to these oils took place in the rur.1en which 

prepared them for subsequent absorption . In order to test 

whether hydrolysis in the rmaen facilitated absorption of the long 

chain fatty acids of tune- oil and cod liver oil an experiment was 

done in uhicll the constituent fatty acids of cod liver oil were 

prepared by alkaline hydrolysis and then fed into the abomasum . 

Uhen the .free acids were fed in this way they 1vere readily 

absorbed into the lymph . 

Studies on the cell population of single lymph nocles (Hall, Horris) 

The clw.nc-cs in the output of' cells in the lyr:1ph coming 

from the popliteal lymph node have been studied in unanaesthctis­

ed sheep by caanulatinG the efferent duct o:l the poplitcal node 

and collcctinc the lymph quantitatively for lone periods of 

ti1:10 . Previous cxpcriLlcnts carried out on such preparations 

sugG"cstcd stront;ly that many o:f the lymphocytes in the lymph arc 

not produced in the node but arc derived i'rom the blood supply to 

the node ; the lyr.1phocytes leave the blood s trca1:1 within the 

substance of the node and migrate into the lymph stream . 

In order to test this hypothesis a series of experiments 

uas pcri'ormcc.l in which the poplitcal lymph node was perfused 

continuously, via an afferent lymphatic, with a saline solution 

containing JlI - thymidlnc . In this 1·1ay a high concentration of 

311-thy1-:-iidlnc was maintained in a single popl it cal node for 

periods of several days . Any cell formed in the lymph node 

durinG the period o.r the pcri'usion thus incorporated the radio-

active label into its nuclear DlJA and could be i(lcntificd sub-
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scqucntly by autoradiOGTaphic tcclm.iqucs . An analysis o:C the 

labcllinc- pattern seen in autoradioGraphs prepared :Crom the cells 

in the cff'crcnt ly1:1ph fro1:i the pcr.fuscc1 nodes shmvcd that no more 

than 4% of the lyr.iphocytcs in the ly1;1pl1 had been produced in the 

node . The rcr.iaininc 96'/.> lw.d co1:10, vrcsw:1ably, from the blood 

supply to the node . 

In this ivay the lyophocyte populaticn of' the body is 

continually broucht into contact with the pho.gocytic cells in the 

lymph nodes . These fixed, phacocytic cells r:my contain anticenic 

material and it is envisac-cd that any ly1:1phocyte capable of react-

ing with the particular antic-en is selected out and retained in 

the node to ini tia tc the cellular events of the ieu:mnc response . 

Properties of' nacraphages studied in vivo (Cli~:C) 

There is no c-ood agreement regarding tho properties 

possessed by this type of cell in the livinG animal which plays 

an important part in the renoval of' dead and foreign Daterial, in 

the inf'la1:u:1a tory reaction, in wound heal inG and in irnmunolocical 

processes as well as in various disease processes including 

athcroua . Accordint;ly the abllity of' the s e cells to move ivithin 

the tissues was studied in ralJLi t car chai:1L>ers. To do this, 

discrete populations of these cells were labelled by the local 

injection of' colloidal carbon into 1:1odif'ied Sandison-Clark rabbit 

car-char.1bcrs and the behaviour of the labcllocl cells was 

f'ollo,vcd durinc; the hoalinc reaction and clurinG an extended period 

f'ollm'lillG couple to heal in{; when they iverc present in 1:w.turc scar 

tissue . Results so far obtained suggest that these cells novc 

only cxtrc1:Jcly slowly ancl tend to do so along the outside of the 

lJlood vessel walls in the scar tissue. These observations arc 

beinG continued . 

Tissue reaction to antibody-antigen coL1plcx stucliccl in vivo 
(Cl if'f') 

Hinutc quantities of antibody-antigen complex were 

injected into a codified :form of' Sandison-Clark rabbit car-

cha1:1bers . The presence o:C this complex in a circumscribed 
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region in the ear-chauber evoked an acute in.flai:.uatory reaction 

as evidenced hy alterations ln the nature o.r Lhe blood f'low in 

the vessels draining t.he area arnJ l>y the s tickinG and 

emi(jration o±' leucocyte~ l'ro1:1 Ll10 rclateLl vcnulcs . Accumulation 

of large numbers of' lcucocytc:..; iii the ti~suc in the region of 

injection o.f the complex was ldcnti.flcd . These experiments will 

be continued with Lhe purpose of' cluciclatinG l;lic role of' any 

chc1:10tactic influence that 1:1ay be exerted on the leucocytes by 

the injected antil.Jod) - a11tit;e11 c01:1ple:x. 

Myocardial autograi'ts in rabl>i L 0ur-cl!a1.1bers ( Clif'f') 

Various 1.:ethods .for obtainint; myocardial biopsies in 

rabbits were e1:1plo) ed with the vio,·1 to Graf'tinc- myocardial 

tissue into rabbit car-chambers where it -would be nvailablc for 

prolonged microscopic study in it's livinc; state . The 1:1ost sat-

is.factory results to date have been obtained usinc; a percutaneous 

needle biopsy technique , Once a satis.factory operative mortal-

ity has been achieved biopsies will be made on rabbits with 

t;raft char.1bcrs in their cars so thn.t tissue autografting un.y be 

pcrf'ormcd immediately the biopsy is outained . 

Cell biology (1 orth, Doyden, Faulkner) 

Investications have con inued on the responses of 

phagocytic cells l;o f'orcic;n uatter . The work hn.s involved 

cxpcri1:1ents on the actual process of' phagocytosis and on the 

mechanisus by which the phacocytic cells discriminate between 

components in their environment. 

The results o.f oany experiments indicate that 

phaGocytosis is an enerc;y-rcquirin(; process which utilises 

adenos ine l.;riphospha to (ATP) . Sir..1ilarly, the ability of' 

phac-ocytic cells to spread on Glass has been shown to be 

influenced by A'rP . 

His t.ochcuical and electron 1:1icroscopic studies shmved 

that the plasma membrane o.f phagocytic cells contains an enzyme 

which speci.fically hydrolyzes ATP. This enzyme is inhibited by 
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a series of' components which also inhibit :i_)lrn.gocytosis and the 

capacity of' the cells to spread out on glass . It is believed 

that the plas1:ia membrane 1:w.y act us a 1:iechano-enzyme. 

The number of' particles '"hich i.in.y be ingested by phago­

cytic cells is a f'unction or the particle diameter, so that there 

is a constant relationship l.Jetwecn the number o:f particles ingest­

ed and the particle diameter . 

It is kno'm that the ability o:f phac;ocytes to recognize 

and respond to :foreign particles is usually dependent on the 

interaction o:f specific antil>0dy-likc c01;1ponents o:f serum with a 

particle sur:facc . There has been considerable controversy on 

the question whether 11on-speci:fic scrum factors, like complement, 

also play a role in this process . Experii:wnts have shown that 

in certain instances maximum phagocytosis may occur in the 

absence of any such non- spcci:fic serm:1 substances, while in other 

instances non-spcci:fic components o:f normal scrum greatly 

facilitate the phagocytic response . 

Serology (Gowland, Faulkner, Doyden) 

1;orl~ has continued on cytophilic antibody . It was 

:found that cytophilic antibody to sheep red cells is produced in 

guinea pigs only when the antigen is injected with Freund's 

complete adjuvant . Little or no cytophilic antibody appears in 

the serum when incomplete adjuvant is used or when the antigen is 

injected alone . Skin testing produces a marked rise in the 

serw:1 levels of this antibody . 

Investigations have been carried out to elucidate the 

physico-chernical properties of cytophilic antibody . Separation 

on DAC DrAE cellulose o:f guinea pig Gar:mta-globulins into 

:fractions o:f dif:fcrcnt clcctrophorctic mobilities does not 

separate cytophilic antibodies :from the classical non-cytophilic 

antibodies . 

A method has been worked out f'or determining the 

combining capo.city of antiscra to soluble antigens, using 



2/1965 
14 -

Scphadex G200 columns and an antigen labelled with a radio - active 

isot ope . The i:1cthod r:1cnsurcs directly the amount of antigen 

cor.1bincd with antibody , and it is not dependent upon any 

s e condary manif'cstation of this reaction . 

Coaparativc inununology (Tait , Clegg, Doydcn) 

Studi e s have commenced on c ompara tivc inununology . The 

aim of the '"ork is to provide inf'orma tion on s omo of' the immune 

mechanisms active in smaller vertebru.tcs and invertebrates, partly 

because of their intrinsic interest and also because it is felt 

that more knowledge on this subject 'vould help towards the 

undorstandinG' o_r the more complex situation in hicher animals . 

Studios a rc being carried out on the presence and 

nature o_f natural antibodies in frogs and on antibody production 

in this species against a variety of antigens . Cellular immunity 

in f'roGS is also bcinc; studied includinG the nature o_f the cellul­

ar response in inf'lanu:iation, the phac-ocytic properties of normal 

and immune cells and the presence of cytophilic antibody . 

Virtually nothing is l:nown of hypcrsonsi tivc responses 

in tho lower vertebrates and this subject is also under invest -

igation . Studies arc also bcinG carried out on a possible 

immunological relationship between the frog host and its 

opalinid parasite . It ls believed that host-specificity o_f the 

parasite r:J.ay be determined by an immunological mechanism . 

Experiments have shown that snail blood contains 

substances with biolocical activities similar to those of the 

anLi1Jodics of vcrtc1Jratc blood . Fork is in proc;rcss on the 

physicochcr:1ical nature and biological sicnificanco of these 

substances . 

Li Yer llac1:10dynamics and lymph production (Uoollcy) 

i~ork on this topic has been continued since the 

previous report . The investiGation has been concerned with the 

interrelations o_f the following paramctcrJ in the unanacsthetizcd 

sheep : central arterial blood pressure, portal venous pressure, 
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hepatic venous pressure, portal blood flow, hepatic lymph flow 

and composition . Preliminary analysis of' the larcc amount of 

data accumulated reveals a number of' natters of interest . All 

vascular pressures measured, both mean and pulsatilc arc 

considerably more labile tl1an could be expected f'rom work on 

anaesthetised animals . Variation in mean values on a one hourly 

basis a rc , vory approximately : - arterial pressure ~ 5%, p ortal 

pressure hepatic venous pressure ! 25% , portal blood flow 

Si1:1ilarly for derived parar:10tcrs : - estimated sinusoidal 

pressure ! 5CI);, splanchnic resistance ! 20';~ , sinusoidal resist ­

+ ancc - 23% . No clear correlation has been found between 

vario..tions in sinusoidal pressures and hepatic lymph fon:mtion . 

This suggests that the f'iltering area and hydraulic resistance of' 

the liver o:f lymph formation arc also more labile than 

previously assumed . It has been po s sible to estimate lzydraulic 

resistance to lymph f'ornation for the first time in any vascular 

bed . This is high, circa 3 x 10
6 

Absolute units, compared with 

splanchnic resistance (to blood f'low) 10 x 103 Absolute units, 

sinusoidal resistance 2 x l03 Ab s olu t e units . The question is 

raised whether the resistan ce t o liver lymph f'ormation can be 

attributed larcoly to the sinusoidal walls tlle1.is elvcs or to 

cxtravascular resistance between sinusoids and lymphatics . 

Experiments have also been pcrf'ormcd to e xaoino the 

e:ffects o:f vasoactive drugs on liver haemodynamic s . Adre naline 

had the expected vasoconstrictor c:ff'cct on both the splanchnic 

and sinusoidal bed . However t here appears to be a fa i rly 

prolonGed vasodilation of the splanchnic bed af'ter the initial 

vasoconstriction . Estimated sinusoidal pres s ure rer.1ains 

elevated after adrenaline . 

Pulsati~ropulsion of lymph (Woolley) 

It was reported previous ly by IIall, Norris and 

Woolley that in the unanac s thetizcd sheep, lymph propulsion is 

predominantly af'f'cctcd by rhythmic propulsive contraction of' the 
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lymphatics themselves . Follo\vi.nG' the demonstration of' the 

essential phenomenon, \vork is in proc;rcss to study the 1:1cchanism 

of lymphatic contraction in r.1orc detail . Although it has long 

been knoi; 'n that those lymphatics which have smooth 1.1usclc in their 

walls arc innervated , the role of the innervation is unknown . 

Expcri1:1cnts arc bcinc conducted to test the responses of 

l ympha tic vessels of' the unanacsthctizcd sl1ccp to both local and 

syste~ically administered drugs . 

OTIIETI ACTIVITIES 

Proi'cssor Courticc 1vas on ~tudy l eave i'or three months 

visiting laboratories in the United States, Canada and :Cngland 

and attcndin[; the thirteenth General Coni'crcncc of Uncsco in 

Paris as a member of' the Australian Delegation . 

Dr . Boyden rcCtd papers at a Symposiur.i on "Cor.iplcmcnt", 

Ciba Foundation , London , in Hay anci Ctt a Symposium on "Molecular 

and Cellular Dasis of' Antibody Formation", Czechoslovakian Academy 

of Sciences, Praauc, in June . 

Dr . Horri s 1vas on study leave fro1:i Scptc!nbcr 2nd . He 

is 1·10rking in the dcpart1:10nt of' Physiology at Oxf'ord with Lord 

Florey and 1·1ill spend the s c cond half' of' his study leave in Paris 

working- 1vi th Dr . 1i . Dess is . 

Several ocmbcrs of' the department read papers at the 

r.icctings of' the Austro..lian Physiological Society held at I·I onash 

University, o:f the College o:C Pathologists held at the 

Univcrsi ty of New South \lalcs and of A?JZAAS held in Canberra . 

Dr . J . G . Hall was awarded a Dcit Hcmorial Fellowship 

for Ncdical Research to work at Dabraham. Dr . G . Woolley was 

appointed Lecturer ln Physiology at IIonash University. Dr . 

R . D . Vaughan was awarded ar. P , I . II . Fellowship to 1vorl- at Yale . 

Hr . E . Adams was awarded an H .r: . . C . Fcllmrnhip to worl~ at the 

Lister Institute . Dr . A . l ~ . Lnsccllcs, a f'on:10r Research Fellow 
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of' the department ~ has been appointed to the :first Chair of 

Dairying in the University o:f Sydney . Dr . T . J . llenth has been 

appointed Senior Lecturer in ~ie Veterinary School of the 

University of' Melbourne . 

The worl~ oI' the department has been partly supported by 

grants :from the National Heart Foundation of Australia and :from 

the World IIcnl th Orgo.nization .• 
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