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ABSTRACT 

The ceroi d- l i pofu s c i noses  a re a group of i nheri ted d i seases of humans 

and an ima l s c haracteri sed by bra i n  a trophy and the storage of a 

fl uorescent l i pop i gment  i n  a vari ety of  t i ssues . C l i n i ca l  s i gn s  

i nc l ude l os s  of  v i s i on , se i zures , mental  retardati on and dementi a ,  

wi th the d i sease  c u l mi nati ng i n  premature death . Defects  i n  l i p i d  

metabo l i sm o r  the control o f  l i pi d peroxi dati on have been postul a ted 

to expl a i n  the i r pathogenes i s .  Spe c i f i c  defects i n  pe roxi dases , fatty 

a c i d  metabo l i sm ,  dol i c hol  metabo l i sm ,  ret i nol metabol i sm and  i ron 

metabo l i sm have been proposed . Ev i dence for these  mec han i sms ar i ses 

from the appa rent  l i po i d  fl uorescent Sch i ff base n ature of  the 

l i pop i gmen t .  

Th i s  study reports the ana lys i s  of total t i s sue l i p i ds a nd l i pop i gment 

i sol ated from ti s sues of  sheep affected wi th cero i d- l i pofusc i nos i s .  

Bra i n  grey matter phosphol i p i d  fatty ac i ds  of di seased s heep we re 

compared wi th  those of norma l s heep . Phosphati dyl ethanol ami ne  of 

d i sea sed s heep conta i ned more 18 : 1 ( n- 9 )  and l ess  2 2 : 6 ( n- 3 )  than norma l 

and the i r  phosphati dyl chol i ne l es s  16 : 0 .  Other d i fferences were 

mi nor . No d i ffe rences were found between the l i ver  l i p i ds nor t he 

fatty ac i d  profi l es of  the i r  phosphati dyl chol i ne ,  

phosphati dyl ethanol ami ne or tri g l yceri de s .  

Li popi gment  from the l i ver  of affected s heep wa s 70% prote i n aceous , 

the rest be i ng ma i n l y  l i p i ds . These we re on l y  one s i xth  a s  

fl uorescent a s  tota l l i ver  l i pi ds , but contai ned a number of 

fl uorophors . None were major component s  of the l i popi gment  o r  the 

postul ated fl uorescent product of l i p i d peroxi dati on . L i pop i gment 

l i pi ds i nc l uded the l ysosoma l marker bi s ( monoacyl gl yceryl ) phosphate 

that conta i ned 4 2 . 9% l i no l eate and  16 . 5% l i nol enate . L i popi gment 

neutral l i p i d s  were dol i cho l , dol i c hyl esters , u b i qu i none , free fatty 

aci d s  and  cho l e stero l , i nd i cati ve of  a l ysosoma l ori g i n  of  the 

l i popi gment . P hosphati dyl chol i ne ,  pho s phati dyl i nos i tol , 

phosphat i dyl seri ne and  phosphati dyl e thanol ami ne were present  i n  

proporti ons  and  wi th fatty a c i d  profi l es typ ica l  of l ysosome s . 
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Li popi gment i so l a ted from l i ve r ,  k i dney,  pancreas and bra i n  of 

affected s heep  wi thout the use of proteol yt i c  enzyme s wa s two-th i rd s  

prote i n .  S i l ve r  stai n i ng after sod i um dodecyl s u l phate pol yacryl ami de 

gel e l ectrophores i s  showed a major band of  Mr 14 , 800 , heterogeneous 

materi a l  between 5 , 000 - 9 , 000 Mr and  a major band  of Mr<3 , 500 .  These  

components d i d  not sta i n  for RNA o r  ca rbo hydrate , and  were d i ge sted by 

a nucl ease  free  protease . They a re not normal l ysosoma l prote i n s . 

The presence of  the 3 , 500 Mr prote i ns i n  whol e affected ti s sue 

homogenates d i st i ngui s hed them from homo genates of norma l t i s sue . 

Li pop i gment l evel s of dol i chol , u b i qu i none and cho l e stero l  we re 

cons i stent wi th  t he l i popi gment be i ng prote i n  en ri c hed l yso some 

deri ved cyto some s . 

The concentrat i o n  of meta l s  i n  l i pop i gment  from the four  t i s s ues  wa s 

a l so anal ysed . L i ver l i pop i gment had a h i gh copper conten t , 1 . 3% ,  

ki dney l i pop i gment a h i gh i ron content and  bra i n  l i pop i gment  s howed an  

accumu l a t i o n  of  some trace e l ements . These data i nd i cate that the 

l i popi gment  cytosomes have a hi story of be i ng funct i ona l  l yso somes as 

far a s  meta l metabol i sm i s  concerned . Metal anal yses of cerebrosp i na l  

fl u i d  reve a l ed no  i nd i ca t i on of a defect i n  meta l metabo l i sm .  

I t  i s  con cl uded that ovi ne cero i d- l i pofusci nosi s i s  not a l i p i dos i s ,  

nor does the  l i popi gment ari se from the abnorma l peroxi dat i on of 

l i pi ds .  There i s  no evi dence of a ny d i s turbance i n  meta l metabo l i sm .  

Low mo l ec u l a r  we i ght prote i n s  are s tored  i n  l yso some deri ved 

organel l e s and  on these grounds the  cero i d- l i pofusc i noses  shoul d be 

regarded a s  l yso somal protei noses . The se  may re su l t from defects  i n  

l ysosoma l proteo l ysi s or i ts contro l . 
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