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On the phospholipids of adult Ancylostoma caninum 
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Summary. The  phospho l i p id  compos i t i on  of Ancylostoma caninum has  been  examined .  Phospho l ip ids  a m o u n t e d  to  
0 .9% of t h e  we t  we igh t  of t he  paras i te .  E t h a n o l a m i n e  a n d  chol ine  c o n t a i n i n g  l ipids  compr i sed  a b o u t  76% of t h e  t o t a l  
phosphol ip ids .  Lysolec i th in ,  sph ingomye l in ,  p h o s p h a t i d y l  inosi to l  a n d  p h o s p h a t i d y l  ser ine w e r e  p r e s e n t  in  m i n o r  
a m o u n t s .  Cerebrosides  and  su l fa t ides  were also ident i f ied .  

Ancylostoma caninum, t h e  dog hookworm,  is a pa ra s i t e  
be long ing  to  t he  class of nema todes .  A d u l t  s tage  of A.  
caninum i n h a b i t a t s  t he  in t e s t ine  of m a m m a l s  a n d  causes  
severe  a n e m i a  3. A t  p r e s e n t  our  knowledge  of t he  compo-  
s i t ion  a n d  origin of t he  phospho l ip ids  of pa ra s i t e s  in  
genera l  a n d  those  of Ancylostoma is v e r y  scarce 4. As p a r t  
of a c o m p r e h e n s i v e  chemica l  s t u d y  of the  paras i te ,  t h e  
l ipids  of t h e  a d u l t  A. eaninum h a v e  been  inves t iga t ed .  
Th i s  p a p e r  p e r t a i n s  to  t he  phospho l i p id  compos i t i on  of 
th i s  paras i te .  
Materials and methods. A. caninum were r e m o v e d  f rom t h e  
i n t e s t i na l  t r a c t  of t he  dogs i m m e d i a t e l y  fol lowing t h e  
sacrifice a n d  were p laced  in physio logica l  saline.  Af te r  
r epea t ed  washing ,  t h e y  were s to red  a t  - 20  ~ The  w o r m s  
were b l o t t e d  on  f i l ter  p a p e r  a n d  weighed.  E x t r a c t i o n ,  
pu r i f i ca t ion  and  i so la t ion  of phospho l ip ids  were as de-  

Phospholipids of Ancylostoma caninum 

Phospholipid Total phosphatides (%)* 

Lysolecithin 5.0 
Sphingomyelin 4.0 
Phosphatidyl choline 39.1 
Phosphatidyl inositol 7.5 
Phosphatidyl serine 6.8 
Phosphatidyl ethanolamine 37.5 

* Each value is the mean of 3 different determinations. 

scr ibed previouslyS,  8. The  separa t ion ,  iden t i f i ca t ion  a n d  
c h a r a c t e r i z a t i o n  of phospho i ip ids  were as descr ibed  else- 
where  7,s. Cerebros ides  an d  sul fa t ides  were sepa ra t ed  on  
silica gel G p la tes  in ch lo ro fo rm-methano l - cone ,  a m m o n i a ,  
80: 20:0.4.  P l a t e s  were deve loped  for severa l  hou r s  to  
ach ieve  b e t t e r  r eso lu t ion  of these  lipids. Sugar  con ta in ing  
l ipids were iden t i f i ed  w i t h  ~ -nap tho l  su lphur ic  acid spray.  
Results and discussion. T h e  t o t a l  c h l o r o f o r m - m e t h a n o l  
soluble  f r ac t ion  of A. caninum a m o u n t e d  to 2.7% a n d  
phospho l ip ids  to  0 .9% of t h e  Wet we igh t  of the  paras i te .  
The  l ipids gave  c o m p o n e n t s  on  t h i n  l ayer  c h r o m a t o p l a t e s  
w i t h  iodine v a p o r s  (figure). These  phospho l ip ids  were 
ident i f ied  as lysolec i th in ,  sph ingomye l in ,  leci thin,  phos-  
p h a t i d y l  inosi tol ,  p h o s p h a t i d y l  ser ine a n d  p h o s p h a t i d y l  
e t h a n o l a m i n e .  T h e  pre~ence of these  p h o s p h o l i p i d s  was 
f u r t h e r  conf i rmed  b y  c o c h r o m a t o g r a p h y  wi th  a u t h e n t i c  
s t anda rds .  I t  is e v i d e n t  f rom t h e  t ab l e  t h a t  chol ine  a n d  
e t h a n o l a m i n e  c o n t a i n i n g  l ipids compr ise  a b o u t  76% of 
t h e  t o t a l  phospho l ip id s  of t h e  paras i te .  On c h r o m a t o -  
g r a p h y  of these  l ipids  in  c h l o r o f o r m - m e t h a n o l - a m m o n i a ,  
80:20:0.4, 2 suga r  pos i t ive  c o m p o n e n t s  were ident i f ied  
w i t h  ~ - n a p h t h o l  su lphur ic  acid spray.  These  c o m p o n e n t s  
were ident i f ied  as cerebros ides  a n d  sul fa t ides  w i t h  au-  
t h e n t i c  markers .  T h e  presence  of these  l ipids was also 
conf i rmed  b y  c o c h r o m a t o g r a p h y  w i t h  the  respec t ive  
glycolipids.  
T h e  chemica l  n a t u r e  of phospho l ip ids  of h e l m i n t h s  in 
genera l  appea r s  to  be  s imi la r  to  t h a t  of m a m m a l i a n  
t issues.  The  m o s t  a b u n d a n t  phospho l ip ids  found  in pa ra -  
si tes are p h o s p h a t i d y l  chol ine,  p h o s p h a t i d y l  e t h a n o l a m i n e  
a n d  p h o s p h a t i d y l  serine. The  phospho inos i t i des  a n d  
sph ingomye l in s  are,  o f t en  b u t  n o t  inva r i ab ly ,  en co u n t e r ed  
as ca rd io l ip in  a n d  p l a sma logens  a. T h e  resu l t s  o b t a i n e d  in 
t h e  p r e s en t  s t u d y  on  the  l ip id  c o n t e n t  a n d  phospho l ip id  
compos i t i on  of A. caninum are s imi la r  to  cestodes  a. 
E t h a n o l a m i n e  a n d  chol ine  c o n t a i n i n g  l ipids comprise  
a b o u t  70% of t h e  t o t a l  phospho l ip ids  in  Ascaris lumri- 
coides 9, iden t i ca l  w i t h  the  resu l t s  of t h e  p r e s en t  s tudy .  
To t h e  bes t  of our  knowledge,  th i s  is t h e  1st r e p o r t  on  t he  
p resence  of cerebros ides  an d  su l fa t ides  in nema todes ,  
whereas  these  l ipids  h a v e  been  a l r eady  ident i f ied  in t re-  
m a t o d e s  i.e. Fasciola heptica 1~ The  func t ions  of these  
l ipids in  m e t a b o l i s m  of Ancylostoma is u n k n o w n  a n d  
deserves  inves t iga t ion .  

2 dimensional thin. ayer chromatogram of lipids of Ancylostoma 
caninum. Chloroform-methanol-water, 65:25:4 Was used in the 1st 
direction and chloroform-methanol-acetic acid-water, 50 : 35 : 8:1 in 
the 2nd direction. Components were identified with iodine vapors. 
Identity of components: 1. Lysolecthin, 2. sphingomylein, 3. phos- 
phafidyl choline, 5. phosphatidyl inositol, 6. phosphatidyl serine, 
7. sulfatide, 8. phosphatidyl ethanolamine, 9. cerebroside, 10. neutral 
lipids. 
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