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ABS TRACT 

The evolution o f  ve rte brate im mun i ty fro m the l evel 

of the p ro to cho rdates to that of the me tathe ri ans is 

revi e we d. 

Us in g s tan dard metho ds Ig G, IgM an d Ig A we re i so ­

l ate d fro m the s eru m o r  in tes tin al flui d of the Aus tra­

l i an  bru s h -tail e d  opos s um ,  Tri chos urus vul pecu la. Thes e 

we re ch aracteriz ed in terms o f  th ei r mo le cul ar weights , 

amino aci d an d carboh ydrate co mpos i tions an d val ues fo r 

the i r  con cen trations in s e ru m  we re calcul ate d. Two forms 

of Ig G we re s een wh i ch di ffere d  in their abi li ti es to 

bin d to ins olubl e  matri ces an d al so in th ei r mo le cular 

weigh ts . No an tigen i c  di ffe ren ces we re s een be tween the m 

on an �l ys is by ag ar diffus ion . The mol e cul ar wei ght of 

the Ig A s een in in tes tin al fl ui d an d res ults fro m i ts 

an al ys is by ag ar di ffus ion s u gg es t th at the mol e cule may 

l ack s e cre to ry co mpon en t. 

B l ympho cytes we re i den ti fi ed by the i r  s u rface immu ­

nog l o bu l in and their co mpl e me nt and Fe re cep to rs . The 

numbe r o f  thes e cel ls in blood an d various l ymphoi d  

tis s ues o f  r .vul pecul a was foun d to be s i mil ar to the 

values repo rted for mi ce an d humans . Lympho cyte frac­

tion a�ion on n yl on wool col umn s con fi rme d th at the mar­

ke rs e mploye d  we re as s o ci ate d wi th an adhe ren t cel l  

popul ation . 

Blood l ympho cytes we re s timul ated in vi tro wi th a 

range o f  mi togens an d the deg ree o f  trans fo rmation achie­

ve d wi th each was as s es s e d  by the cel ls : uptake of tri ­

tiate d  thymi din e .  Ins ol u bl e  con can aval in A, po ke we e d  

mi togen an d l ipopol ys acch ari de , in th at o rde r ,  we re 

the mo st effe ctive o f  th e mi togens us e d  on un fraction ate d 

bloo d l ympho cytes . Thes e three mi togens we re fu rthe r us e d  

in stu dies in whi ch n yl on woo l  fraction ation o f  bloo d 
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lympho cytes was us e d  to p rep are B cel l - an d T cel l ­

en ri ch ed cul tu re s. Lipopol ys acchari de was the on l y  mito ­

g en to s ti mul ate B cel ls  mo re th an T cel ls . Ins olu bl e  

con can avalin A cons is ten tl y s ti mul ated T cel ls to a 

g re ate r e xten t than B cel ls as di d p oke we e d  mi togen . 

The ultras tru ctu re of mi tog en -s ti mul ate d cel l s  was 

stu die d by e l ectron mi cros cop y an d i t  was s ho wn th at 

l ipopol ys acchari de in du ce d  the formation o f  pl as mabl as ts 

whi ch res e mbl e d  thos e of eu theri ans . 

Mi togen -s ti mul ate d cells we re als o  an al ys e d fo r 

the ir p ro duction o f  i lrununog l o bul ins , th e l evels of de 

� s yn th es is e d  mate ri als be in g me as u re d by thei r in co r­

po ration o f  is o tope -l abe l l e d  l e ucin e provi de d  in the cul ­

tu re me dium. Bo th s e cre te d an d in tracellul ar p rote ins  

we re meas ure d  in this way. Lipopol ys acchari de ,  pokewee d 

mi tog en and in s o lu bl e  con can av al in A al l in du ce d  s ign i ­

fi can tl y  in cre as e d l evels of 19S an d 7S s e cre te d pro te ins , 

thes e p ro te ins being s ep arated by g e l  fil tration . Po k e ­

wee d  mi togen i �du ce d th e s yn thes is o f  s ign ifi can tl y  in c­

reas e d  l evels o£  bo th 19S an d 7S in tracellul ar p ro teins , 

whil e l ipopol ys acch ari de an d ins oluble con can av alin A 

s ign i fi can tl y  in cre as e d the l evels o f  19S p ro tein 

on l y. The pres en ce o f  I gM an d Ig G in th e 19S an d 7S 

fraction s was s ho wn by the i r  p re cipi tation wi th cl as s ­

spe ci fi c  an tis e ra. 

The i mmun e res pons es of r.vul pe cul a to a p arti cu ­

late an d a s olu bl e  an tig en we re co mp ared wi th thos e o f  

rabbi ts to the s ame an tig ens . S heep e rythro cytes , at two 

do se lev els, were in jected in travenous l y. The res pons es 

o f  opos sums to 5xlo
9 

e rythro cytes we re app re ci abl y mo r� 

rapi d th an thos e o f  the rabbi ts . The res pons es o £  th e 

two s pe ci e s  to 25xlo
9 

e ryth ro cytes were s i mil ar in the 

ti tres a ttain e d  an d the ti me tak en to do so . The dis ­

tribu tion o f  h aemag g lu tin ating activi ty be tween Ig M an d 
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IgG was studied an d f oun d to b e  es s en t ial l y  the s am e  

f o r  bot h  s pecies f o r  both l evels of an t ig en . The r es ­

pons es of opos s ums t o  bovin e s er um al bumin in j ec t ed 

in t r amus cul ar ly wi t h  Fr eun d ' s  adjuvan ts wer e s imilar to 
t hos e of r a bb its . 

I t  is concl uded that the B c ell -depen dent immun e 

f un c t i on s  o f  r. vulpecula are  as efficien t  as thos e o £  

o ther m e t at he r ians an d compar e favou r ably with thos e of 

euther ian s . 
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PREFACE 

This s tudy of s ome as pec ts of the immun e c ap ac i ty of 

Tr ichos urus vulpecula ,  the Aus tral i an b r ush- t ai l ed opos s um ,  

c an be jus t i fied on s evera l  groun ds . Firs tly , mars upials  

have been l it t l e  s tudied f r om an immun ol ogical poin t  of  

v iew , their geograph ical r es t r ic t ion m ak ing them un ava i l ­

abl e  t o  mos t inves t ig at ors . S econ dl y , there is the r e l a­

t i ons h ip that Aus t r a l ian m ars upials have to Amer ican m ar ­

s up i als , on th e on e han d ,  an d  t o  p l acen t al ver tebr�t es 

on the other.  Mar s up ials an d placen t als are b e l i eved to 

have evolved f rom a c o mmon t her ian s t ock , differ en tiat ion 

be twe en the t vvo l in es beg inn i ng abo u t  100 m i l l ion years 

ag o . The Aust r al i an m ars up ials ar e t hought t o  b e  des cen ­

den ts o f  an Amer i c an imm ig r an t  t hat dis pers ed across wha t 

is n ow An t ar c t i ca in the l ate  Cr et aceous per iod . Subs e ­

quen t ly , Aus tr al i an m ars upial s  e vo lved i n  is o l at ion :for 

s om e  70 m i l l ion y e ars . I t  is the refore o f  in t e r es t to 

comp ar e  the immun e c apabi l i t ies of 1 . vul pecula, a r e l a t i­

vely r ec en t  m ars up i al , wi th thos e of i ts an c ien t , unchan g e d  

dide lpho id s tock an d wi th thos e of euther ian marrnnal s .  

Thir dly , r . vu lpe cul a has acquired a par t icul ar r e l evan c e  

t o  New Zeal an d .  S ince i t s  in t r odu c t ion from Aus t r al i a , i t  

has f l our is hed an d cons ervat ive es t im at es pu t i ts pres en t 

popu l a t ion in exc es s of 6 0  m i l l ion . Th e spec ies is invol ­

ved in two zoon os es in th is c oun t ry , n amely , tuberculos is 

an d l ep t os piras is . 

,!.vulpecul a s ee ms h ighly s us c ept ib l e  t o  Mycobac t er ium 

tuberculos is , the dis eas e bein g  r apidly pr ogres s ive in 

t hes e an imals . Foc i  occur thr oughout the count r y  in which 

infec t e d  opos s ums , g r azing bus h- pas ture fr inges , m ain t ain 

the inf ec t ion in dairy c a t t l e  m ak ing eradic a t i on of t uber ­

culos is from ca t t l e  diff icul t an d pres en t in g  a heal th 

h azar d t o  man . Fur thermore , 1 . vu l pecu l a  s hares i ts bus h 

hab i t at wi th deer , an im al s  of r ecogn is ed econom i c  poten ­

t ial . Tube rculos is is s een in c ap tur e d  wi l d  deer an d the 
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thr e at that this pos es both t o  the heal th of the han dl e rs 

of dee r  c a rcas s es and t o  an e xpanding v en is on market does 

n o t  need e mph as is ing . 

As re gards t o  l ep t os p i ros is , up to  7 0  per c en t  of 

s exua l l y  mature opos s ums f rom farm l an d  an d 30 per cen t 

f ro m  bus h are inf ec t e d  wi t h  Le ptospi ra b al can ica . This 

o rg an is m  has been repo rt e d  as caus ing l ept os pi ros �s in 
m an in Europe, but i ts rel e vance t o  the dis eas e in New 

Zea l and remains t o  b e  es t al::lis hed . 

Con sequen t l y , any info rmat ion  rel a t ing t o  the immune 

c apabil i t ies of the opos s u:fll coul d con ce i vably b e  useful in 

g ain ing a wide r  un de rs t a.n ding o£ t he e pide miolog y of thes e 

two dis e as es . 

The pr esen t inves tigat ion e xamines s ome as p ec ts of 

the im mun e comp e t enc e of _!. vulp�cu la. It is 1 imi ted to B 
cel l func t ions a..1 1d  cons i de rs the be haviour of thes e cel l s  

in vi t ro an d in v ivo and exam in es t he immunogl obul ins that 
the y produc e.  




