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Mean levels of ~-AT in the autumn and spring 
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Statistics Boys Girls Boys and girls 
season of 
the year n ~ i SD Range 95% c.i. n ~ ~- SD Range 95% c.i. ~ ~ -~ SD Range 95% c.i. 

Autumn 1974 49 2.43 i 0.32 1.73-3.5 2.62-2.33 35 2.4 • 0.26 1.85-2.95 2.49-2.31 84 2.41 -t= 0.3 1.73 2.5 2.48-2.35 

Spring 1975 49 2.47 ~_ 0.46 1.5 -3.55 2.6 -2.34 35 2.49 ~c 0.35 1.95-3.4 2.61-2.37 84 2.48 ~ 0.41 1.5 -3.55 2.57-2.39 

F-test p < 0.05 Insignificant p < 0.01 

t-test Insignificant Insignificant Insignificant 

sexes is also d i f ferent :  r ~ 0.8616 be tween  the  a u t u m n  
and  spr ing values  in t he  girls'  subgroup  is h igh ly  signifi- 
can t  (p < 0.001), whereas  in the  boys '  subgroup  r = 
0.3568 is only s l ight ly  s ignif icant  (p < 0.05). 

The Table shows the  means  of e l -AT in boys  and  girls 
in the  2 seasons. E x c e p t  for a s ignif icant  difference be- 
tween  the  value dispersions in boys  (F- tes t  p < 0.05) and 
in the  whole group (F- tes t  p < 0.01) in the  2 seasons, no 
s ignif icant  difference of mean  levels was found  by  t-test .  

There  is no correla t ion be tween  the  values of ~ - A T  
and  pro te inemia :  in the  a u t u m n  sampling,  r = --0.0123, 
in the  spr ing sampling,  r ~ -- 0.0193. 

Discussion. The levels of ~I-AT could be changed  under  
cer ta in  physiological  or pa thologica l  c i rcumstances ,  as 
s t a t ed  in the  in t roduct ion .  This pape r  shows the  changes 
of the  a~-AT values in p repube r t a l  chi ldren unde r  seasonal  
influences. I t  is in te res t ing  t h a t  th is  influence is ve ry  
s t rong in boys  bu t  no t  in girls. The el -AT levels in boys  
in spr ing t e n d  to shif t  e i ther  to  h igh or to low values. 
The var iab i l i ty  is, therefore,  grea t  in b o t h  directions.  
Consequent ly ,  the  mean  values of ~x-AT in the  boys '  sub- 
popu la t ion  are prac t ica l ly  the  same in bo th  seasons. How- 
ever, the  differences in the  d i s t r ibu t ion  of values are 

h ighly  s ignif icant  in t he  g2-test, and th is  resul t  is con- 
f i rmed by  the  course of the  regression line and by  the  
correlat ion coefficients.  The resul ts  suggest  a more  stable 
genetic control  in girls' subpopula t ion .  I t  is beyond  the  
scope of th is  paper  to explain  w h y  the  e l -AT levels are 
more  labile in boys  seasonally.  One reason for th is  may  
be a d i f ferent  s t a r t  of p repube r t a l  ho rmona l  changes  in 
bo th  sexes, while girls are ac tual ly  physiological ly older. 

W h e n  the  e l -AT results  observed in the  a u t u m n  sam- 
pl ing are considered as initial values,  t h e n  the  changes 
in the  ~I-AT levels assessed at  the  beginning of spring 
could wi th  some probab i l i ty  be a t t r i bu t ed  to the  influence 
of the  previous win te r  season. The nutrition factor  
p robab ly  has no s ignif icant  influence on the  format ion  
of ~I-AT levels, because there  is no correla t ion of e~-AT 
wi th  prote inemia .  

However ,  th is  season comprises  m a n y  factors  which 
should be t aken  into account  : low tempera tu re ,  a reduced 
v i t ami n  con ten t  in fresh frui t  and  vegetables ,  increased 
incidence of infectious diseases and  all increased amo u n t  
of exha la t ion  po l lu tan t s  in the  air. Some of the  factors 
men t ioned  m a y  be followed in a fu r ther  s tudy  which is 
now being compiled.  
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Summary. The phosphol ip id  of N. asteroides has  been inves t iga ted .  I t  was found to conta in  phospha t i dy l  e thano-  
lamine,  cardiolipin,  p h o s p h a t i d y l  inositol and  a family  of mannophosphoinos i t ides .  Dimannophospho inos i t ides  wi th  
3 and 4 nloles of f a t t y  acid per  p h o s p h a t e  residue represen ted  the  major  g lycophosphol ip ids  besides small  amoun t s  
of o ther  more  glycosyla ted  mannophosphoinos i t ides .  

The close phylogenet ic  re la t ionship  of Mycobacteria, 
Corynebacteria and Nocardia is suppor t ed  b y  morpholog-  
icaN and immunologica l  ~ evidence.  Lipids  of Mycobac- 
teria 3 and  Corynebacteria ~-6 have  been the  subjec t  of 
in tens ive  s tudies  in the  recen t  years  whereas  l i t t le in- 
fo rma t ion  is available concerning Nocardia. Mycobacteria 
conta in  unusual  p h o s p h a t i d y l  myoinosi to l  o l igomannoside  
where  the  n u m b e r  of mannose  un i t s  m a y  va ry  f rom 1 to 
5 7. However ,  recen t  s tudies  suggest  t h a t  these  lipids are 
more  complex  and differ in t he  n u m b e r  of f a t t y  acyl 
groups  s, 9. The phosphol ip ids  of Nocardia have  been 
shown to con ta in  cardiolipin,  p h o s p h a t i d y l  e thanolamiue  
and  e i ther  mono  or d imannophospho inos i t i de  1~ 11. This 
r epor t  pe r ta ins  to the  na tu re  of mannophospho inos i t i des  
of Nocardia asteroides. 

Materials and methods. Nocardia asteroides were grown 
for 4 weeks in a m e d i u m  con ta in ing  glucose, beef  ex t r ac t  
and  pep tone  x~. E x t r a c t i o n  and pur i f ica t ion of the  lipids 

were descr ibed elsewhere 12. Mannophosphoinositides were 
separa ted  b y  th in  layer  c h r o m a t o g r a p h y  (TLC) using 
silica gel H pla tes  impregna t ed  wi th  0.18% a m m o n i u m  
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Fig. 1. Thin layer chromatograph of the phospholipids of Nocardia asteroides in chloroform-methanol-7 N ammonia, 65:25:4 as developing 
solvent. Spots were located with, LEft: molybdenum blue reagent, Right: ~-naphthol sulphurie spray. 

Fig. 2. Paper ehromatogram of deacylated phospholipids of Nocardia asteroides in isopropanol-ammonia, 2 : l. The chrolnatogram was stained 
with benzidine dip reagent. 

Fig. 3. Thin layer chromatograph of the phospholipids of Nocardia asteroides on silica gel H plates iulpregnated with alnmonium sulphate ill 
chloroform-methanol-water, 10 : 5 : 1. The plate was sprayed with c~-naphthol sulphuric acid spray. 

su lpha t e  13 w i t h  ch lo ro fo rm-me thano l -wa t e r ,  10:5  : 1, an d  
ch lo ro fo rm-me thano l -7  N a m m o n i a ,  65 :25 :4 .  Carbohy-  
d r a t e  con ta in ing  l ipids were de tec ted  b y  sp ray ing  w i t h  
a - n a p h t h o l  su lphur ic  acid spray.  All  o the r  c h r o m a t o -  
g raph ic  and  a n a l y t i c a l  p rocedures  used h a v e  been  de- 
scr ibed before 4,14-16. 

Results  and disseussion. Phosho l ip ids  were found  to be 
s epa ra t ed  in 5 c o m p o n e n t s  on TLC w i t h  ch loroform-  
me thano l -7  N a m m o n i a ,  6 5 : 2 5 : 4  (Figure 1). Of these  
phosphol ip ids ,  t he  f i rs t  3 f rom the  or igin were found  to  
be  g lycophosphol ip ids .  Cardiol ip in  and  p h o s p h a t i d y l  e th-  
a n o l a m i n e  were ident i f ied  f rom the i r  c h r o m a t o g r a p h i c  
proper t ies .  P a p e r  c h r o m a t o g r a p h y  of t he  deacy la t ed  phos-  
phol ip ids  in i sopropano l  a m m o n i a ,  2 :1  showed 5 compo-  
n e n t s  (Figure 2) s imi lar  to  t h a t  of p rev ious ly  e x a m i n e d  
Mycobacteria1% C o m p o u n d s  co r respond ing  to  glyceryl-  
phosphory l inos i to l  (GPI),  g lyce ry lphosphory l inos i to l  di- 
m a n n o s i d e  (GPIM2) a n d  h ighe r  homologous  were iden t i -  
fied. "When the  m a t e r i a l  co r re spond ing  to G P I  was e lu ted  
and  r e c h r o m a t o g r a p h e d  in t he  same so lven t  or in  t h e  
e t h y l  ace t a t e -py r id ine -wa te r ,  5 : 3 : 2 ,  i t  was  found  to be 
iden t ica l  w i t h  G P I  f rom yeas t .  I den t i f i c a t i on  of G P I  
suggests  t he  presence  of phospha t idy l inos i to l .  Compo-  
n e n t s  r u n n i n g  be low G P I M e  h a d  1Rf va lues  sugges t ive  of 
g lyce ry lphosphory l inos i to l  t r imannos ide ,  t e t r a m a n n o s i d e  
and  p e n t a m a n n o s i d e  respect ive ly .  

10 g lycophosphol ip ids  were ident i f ied  by  TLC in chloro-  
f o r m - m e t h a n o l - w a t e r ,  1 0 : 5 : 1  (Figure 3). The  m a j o r  
phospho inos i t ides  (spot 9,10, F igure  3) were isola ted in 
a d e q u a t e  a m o u n t s  for ana lys i s  and  t h e i r  p u r i t y  was 
checked  in d i f fe rent  TLC so lven t  sys tems.  P a p e r  ch ro ma-  
t o g r a p h y  of t he  acid h y d r o l y s a t e  showed glycerol,  inosi tol  

a n d  Inannose.  D eacy l a t i o n  an d  p a p e r  c h r o m a t o g r a p h y  of 
these  c o m p o n e n t s  gave a single c o m p o n e n t  cor responding  
to GPIM~. Q u a n t i t a t i v e  analys is  of spo t  10 for phospho-  
rous,  mannose ,  acyl  groups  an d  inosi to l  d e m o n s t r a t e d  
t h e i r  presence  in the  mo la r  ra t io  of 1 : 2.0 : 3.8 : 0.9 an d  for 
spot  9, 1 : 1.9 : 2.9 : 1 respect ively .  These  results ,  a long w i t h  
t h e  c h r o m a t o g r a p h i c  p roper t i e s  of these  componen t s ,  
s t rong ly  suggested  t h e  presence of t e t r a  acy la ted  d i m a n -  
nophospho inos i t i de  (spot 10) an d  t r i acy l  d i m a n n o p h o s -  
pho inos i t ide  (spot 9) in th i s  o rganism.  D i m a n n o p h o s -  
pho inos i t ides  w i t h  d i f fe rent  n u m b e r  of f a t t y  acyl  groups  
h a v e  been  ident i f ied  in Mycobacteria s,9 an d  Corynebac- 
teria 5. The m a n n o s e  c o n t a i n i n g  l ipids a c c o u n t e d  for  30% 
of t h e  t o t a l  phospho l ip ids  of N.  asteriodes of which  the  
d i m a n n o p h o s p h o i n o s i t i d e s  were t h e  m a j o r  g lycophos-  
pho l ip id  as in  N.  coeliaca 15 an d  Mycobacter ialL 

T h e  h igher  m a n n o p h o s p h o i n o s i t i d e s  (with more  t h a n  
2 m a n n o s e  residues) c o n s t i t u t e  less t h a n  15% an d  the  
iden t i f i ca t ion  of t h e m  is in progress.  These  resul t s  sugges t  
t h a t  N.  asteroides co n t a i n  a f ami ly  of m a n n o p h o s p h o i n o -  
s i t ides s imi lar  to  Mycobacteria, t hus  f u r t h e r  i nd ica t ing  
close s imi lar i t ies  in Mycobacteria, Corynebacteria and  
Nocardia.  
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