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Acid  G l y c o s a m i n o g l y c a n  C o m p o s i t i o n  of  A o r t i c  T i s s u e  f r o m  C h i c k e n s  Fed  o n  C o m m e r c i a l  and  on  
C h o l e s t e r o l - S u p p l e m e n t e d  D i e t s  

Studies  in our  l abo ra to ry  ~,~ have  been  conce rned  w i t h  
the  p roper t i e s  of g lycosaminog lycan-p ro te in  complexes  of 
pig ao r t a  and  the i r  possibIe s ignif icance in ca rd iovascu la r  
disease.  W e  h a v e  e x t e n d e d  these  s tudies  to  t he  g lycosami-  
nog lycans  of ch icken  aor ta .  The  p r e s e n t  commun ica t i o n  
deals  w i t h  t h e  d e t e r m i n a t i o n  of t h e  d i s t r ibu t ions  of t h e  
var ious  g tycosaminogtycans  in d i f fe ren t  sec t ions  of t he  
ch icken  ao r t a ;  because  of t h e  r e a d y  response  of th i s  
species  to  d i e t a r y  change,  an  e x a m i n a t i o n  of t he  effect  on 
these  d i s t r ibu t ions  of choles tero l  + oil feeding has  also 
been  made .  

One-day-o ld  ch ickens  were  reared  on commerc ia l  chick 
s t a r t e r  m a s h  for 8 weeks.  The  b i rds  were d iv ided  r a n d o m l y  
in to  2 groups  of equal  number .  One group con t inued  to  
feed on the  s t a r t e r  m a s h  while t he  o the r  group fed on a 
d ie t  consis t ing of choles terol  (1%), co t t onseed  oil (5%) 
and  s t a r t e r  m a s h  (94~o)3. Diets  and  wa te r  were  suppl ied  
ad l ib i tum.  A t  t imes  2, 4, 7, 10 and  13 weeks a f te r  t h e  
d ie t  a l te ra t ion ,  b i rds  (6) were  r a n d o m l y  selected f rom 
each  group a n d  killed by  b reak ing  the i r  necks.  The  aor tas  
were  r e m o v e d  and  d iv ided  in to  ascending  (including 
aort ic  arch),  thorac ic  and  abdomina l  sect ions;  b y  pool ing 
the  co r respond ing  sect ions f rom the  6 aortas ,  samples  of 
we t  we igh t  1.5-2.5 g were  ob ta ined .  The  d i s t r ibu t ions  of 
t he  g lycosaminoglycans  in these  samples  were  de te r -  
m i n e d  in  t h e  m a n n e r  descr ibed  previous ly  for pig aor ta  1, 
where  papMn diges t ion  was  followed b y  p rec ip i t a t ion  wi th  
ce ty lpy r id in ium chlor ide (CPC) on  cellulose and  e tu t ion  
wi th  sa l t  solut ions.  The  f rac t ions  were  ident i f ied  f rom 
ana ly t ica l  va lues  for  uronic  acid  4,s, t o t a l  h e x o s a m i n e  (as 
g lucosamine)"  and  ga t ac tosamineL  

Table  I gives a chemica l  analys is  of the  f rac t ions  ob-  
t a ined  f rom a p a p a i n  d iges t  of ch icken  aor ta .  F r ac t i on  1 
is c lear ly hya lu ron ic  acid.  F r a c t i o n  2, wh ich  con ta ins  
h e p a r a n  s u l p h a t e L  also con ta ins  a ga lac tosaminoglycan ,  
p r o b a b l y  a chondro i t i n  su lpha te .  F r a c t i o n  3 con ta ins  a 
chondro i t in  su lphate ,  p r o b a b l y  t h e  6-sulphate .  F rac t ions  
4 a n d  5 a p p e a r  to  be composed  p r imar i ly  of  d e r m a t a n  
su lpha te  b u t  t h e  p resence  of o the r  ga lac tosaminog lycans  
is sugges ted  b y  t h e  h igher  values  of t he  uronic  acid  ra t io  
and  the  uronic  ac id / to ta l  hexosamine  rat io.  

Table I. Analysis of fractions obtained from a papain digest of 
chicken aorta by precipitation with cetyl pyridinlurn chloride on 
cellulose 

Frac- Eluting solvent Uronic Uronic Galactos- 
tiort acid ratio acidH amineT/ 
No. DIscaE4[ total total 

B i v r ~  hexos- hexos- 
a n d  MUIR 5 aITline 6 amine 8 

1 0.3 M NaC1 0.8 1.0 0.05 
2 0.3 M MgCl~ 0.9 I . i  0.5 
3 0.7M MgCI~ + 0,1M 

CHaCOOH 0.8 0.9 1.0 
4 0.9M MgC12 + 0.1M 

CHaCOOH 0.6 0.7 1.0 
5 0.75M MgCI~ 0.7 0.8 1.0 
6 6 M He1 0.6 1.2 0.5 

The resul ts  of the e x p e r i m e n t s  are r e p o r t e d  in Table  I I .  
I n  t h e  a scend ing  aor t a s  of t h e  t e s t  g roup  the  to ta l  

g lycosaminog lycan  c o n t e n t  of t he  t issue showed an  ini t ial  
r ise f rom a b o u t  1 mg  uronic acid/g  d r y  t i ssue  to  3.7 m g  
uronic  acid/g  d r y  t issue in t h e  f i rs t  2 weeks  on the  supple-  
m e n t e d  diet .  This  was  folIowed b y  a s t e a d y  decrease  to  
1.8 mg  uronic  acid/g  d ry  t issue over  t h e  s u b s e q u e n t  11 
weeks.  The  ascend ing  ao r t a s  of t he  cont ro l  g roup  showed  
a s t e a d y  increase  f rom the  same  ini t ial  level to  a b o u t  4 m g  
uronic  acid/g  d r y  t issue a t  t h e  end of t he  expe r imen t .  The  
o t h e r  measu red  quan t i t i e s  va r i ed  l i t t le  in t i ssues  of ani-  
mals  killed a t  var ious  t imes,  therefore ,  m e a n  va lues  
± S.E.M. are repor ted .  

The  d ry  d e f a t t e d  weigh ts  (% of w e t  weight)  were  
lower  t h a n  those  found  earlier  for pig ao r t a  (30%)L The 
a m o u n t  of d ry  ma te r i a l  r ema in ing  af ter  papa in  t r e a t m e n t  
was  grea te r  in t h e  aor tas  of choles terol- fed animals  t h a n  
in those  of the  cont ro l  animals .  The p ropor t ion  of mater ia l  
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Table II. Dry weights and giycosaminoglycan distributions in sec- 
tions of chicken aorta 

Aorta Basal Basal diet + 
section diet supplement 

Dry defatted weight Ascending 17.2 :t: 1.5 19.5 -L 0.3 
(% of wet weight) Thoracic 15.1 4- 0.9 15.1 ± 0.8 

Abdominal 12.8 :]: 1.0 15.7 4- 0.9 

Material not digested Ascending 6.5 4- 0.4 8.6 -I- 0.1 
by papain (% of dry Thoracic 8.8 =t: 0.8 9.5 4- 0.3 
defatted material) Abdominal 13.5 4- 1.4 13.9 4- 0.5 

Total glycosamino- Ascending see text see text 
glycan (mg uronic Thoracic 3.9 4- 0.25 3.8 4- 0.24 
acid4/g dry defatted Abdominal 2.3 4- 0.03 1.6 4- 0.13 
material) 

Fraction 1 ~ Ascending 0.08 =}= 0.0i 0,05 4- 0.004 
Thoracic 0.14 =t= 0.01 0.12 =t= 0,01 
Abdominal 0,08 4- 0.01 0.07 4- 0.01 

Fraction 2~ Ascending 0.09 4- 0.003 0.08 4- 0.005 
Thoracic 0,08 4- 0.004 0.08 -t- 0.003 
Abdominal 0.24 :]= 0.01 0.24 -t- 0.01 

Fraction 3~ Ascending 0.30 4- 0.01 0.31 4- 0.02 
Thoracic 0.28 4- 0.01 0.34 -t- 0.02 
Abdominal 0.28 4- 0.01 0.33 4- 0.02 

Fractions 4 + 5 a Ascending 0.40 4- 0.04 0.42 ± 0.03 
Thoracic 0.42 4- 0.03 0.36 :~: 0,03 
Abdominal 0.23 4- 0.03 0.17 -t- 0.01 

Values for the ratios for the refercnce compounds hyaluronic acid, 
heparan sulphate, chondroitin sulphate and dermatan sulphate are 
given elsewhere 1. 

Uronic acid values expressed as fractions of the total uronic acid 
content of the section of tissue. Mean values ± S.E.M. are given 
(see text). 
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undiges ted  by  papa in  increased as the  ar ter ia l  t ree  was 
descended.  

The  results  show the  fol lowing i m p o r t a n t  character is-  
tics of the  g lycosaminoglycan  pa t te rn .  

(a) Only  sl ight  a l te ra t ions  in the  dis t r ibut ions  are pro- 
duced as a resul t  of feeding a diet  known to produce  
atherosclerosis  in this species 3. (b) The  to ta l  g lycosamino-  
g lycan con ten t  is grea ter  in the  thoracic  aor ta  t han  in the  
abdomina l  aorta .  (c) The  hya luron ic  acid f ract ion (1) is 
p resent  in grea tes t  p ropor t ion  in t h e  thoracic  section of 
the  aor ta .  (d) The  heparan  su lpha te  f rac t ion (2) com- 
prises a much  grea ter  p ropor t ion  of the  glycosaminogly-  
cans in the  abdomina l  aor ta  t han  i t  does in the  ascending 
and thoracic  aor ta  segments.  (e) The  propor t ion  of the  
chondroi t in  su lphate  f ract ion (3) is re la t ive ly  cons tan t  in 
all sections of the  aorta .  (f) The  d e r m a t a n  sulphate  frac- 
t ion (4 + 5) is p resent  in lowest  p ropor t ion  in t he  ab-  
domina l  aorta .  

Thus,  t he  d is t r ibu t ion  of g lycosaminoglycans  in chicken 
aor ta  varies  in t he  d i f ferent  sections of the  t issue;  the  
var ia t ion  does no t  paral le l  t h a t  observed by  o ther  workers 
wi th  h u m a n  aort ic  tissueS; only  sl ight  a l tera t ions  in the  

d is t r ibut ions  are  produced  as a resul t  of feeding a die t  
known to  produce  atherosclerosis  in th is  speciesS, 9. 

Zusammen/assung. Es wird gezeigt,  dass die Ver te i lung  
yon  Glukosaminoglykane  in der  H i ihne rao r t a  offenbar  
im Unterschied  zu menschl ichem Aor tengewebe  in Ab-  
h~ingigkeit der topographischen  Lage  steht .  H6chs te  Ge- 
s amtwer t e  fiir Glykosaminoglykan  wurden  in der  Brus t -  
aor ta ,  niedrigste  in der  abdomina len  Aor t a  gefunden.  
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Detect ion  of Fusaric  Acid in the M y c e l i u m  and Conidia  of  F u s a r i u m  o x y s p o r u m  f.  vasinfecturn 

Fusar ic  acid (FA) (5-n-butyl  picolinic acid) is p roduced  
by  a large n u m b e r  of Fusarium spp. and  the  tox in  was so 
far no t  de tec ted  in t he  myce l ium 1. R e c e n t l y  we found 2 
t h a t  Fusarium oxysporum f. vasin#ctum (Ark.) Snyder  
and Hansen  produced  the  tox in  in t he  co t ton  plants  wi th in  
12 h of inocula t ion which suggested t h a t  the  tox in  was 
readi ly  released by  the  pa thogen,  The  de tec t ion  of fusaric 
acid in the  myce l ium and conidia  is r epor ted  in this note.  

The  fungus was grown in Czapek's  m e d i m u  for 10 days  
a t  room t e m p e r a t u r e  (28 :[: 2°C). The  myce l ium was re- 
moved ,  washed  3 t imes  wi th  dist i l led wa te r  and the  excess 
mois ture  was r e m o v e d  by  blot t ing.  50 g of the  myce l ium 
was cont inuous ly  ex t r ac t ed  in a Soxhle t  appara tus  for 14 h 
wi th  e thyl  ace ta te  (10 ml/g).  The  e thy l  ace ta te  ex t r ac t  
was d iv ided into 2 a l iquots :  i a l iquot  (I) was evapora ted  
to dryness  and the  residue was dissolved in 2 ml  methanol .  
The  o ther  a l iquo t  (II) was also evapora ted  to dryness  b u t  
the  residue was dissolved in 25 ml  disti l led water ,  acidif ied 
to  p H  3.0 wi th  2 N-HC1 and ex t r ac t ed  wi th  equal  vo lumes  
of e ther  3 t imes.  The  e ther  ex t r ac t  was evapora t ed  and the  
residue was dissolved in 2 ml  methanol .  

A b o u t  100 pl  of the  fract ions were spo t ted  on W h a t m a n  
No. I f i l ter paper  and developed descendingly  in n-butanol -  
acet ic  ac id-water  (4 : 1 : 1). The  papers  were air  dried and 
separa te ly  sprayed wi th  b romo phenol  blue (BP]3); 1% 
Cu So4-BPB and  modif ied DRAGENDORFF'S reagen t  °. 

A spot  corresponding to  au then t ic  F A  (courtesy of Prof.  
Dr.  H.  KERN, Eidg.  Technische  Hochschnle ,  Zurich, 
Switzerland) which  ma tched  in Rf  va lue  (0.87) and  colour  
react ions was detec ted .  Whereas  a l iquot  I I  con ta ined  on ly  
FA,  a l iquot  I con ta ined  4 more  copper  chela t ing  com- 
pounds  (Rf 0.72, 0.65, 0.57, 0.46) in addi t ion  to FA.  

The  tox ic i ty  of F A  was bioassayed by  asept ical ly  apply-  
ing the  ex t rac t  to fi l ter paper  discs of 1.1 cm diameter ,  air 
dried, p laced on Bacillus subtitis seeded nu t r i en t  agar  
pla tes  and  incuba ted  a t  r o o m  t e m p e r a t u r e  for 12 h. The  
area  of inhibi t ion measured  by  the  me thod  of SMALE and 
K~IL 4 revea led  t h a t  100 /zl of t he  ex t r ac t  caused an in- 

h ibi t ion of 114 m m  2 while a t  300/~1, i t  was 267 m m  ~. The  
spot  corresponding to  known F A  cut  f rom pape r  ch roma to -  
g rams  inh ib i ted  t h e  bac ter ia l  g rowth  by- 147 m m  ~. 

The  presence of F A  in the  conidia  was also inves t iga ted .  
The  fungus was grown in p o t a t o  dext rose  agar  med ium in 
pe t r i  p la tes  for 10 days and the  conidia  were suspended in 
sterile disti l led water .  150 ml  of the  suspension (ca. 3,000 
spores/ml) was incuba ted  a t  room t empera tu r e  for 24 h, 
f i l tered off, the  cell free f i l t ra te  was acidified and ex t rac ted  
thr ice  wi th  equa l  vo lumes  of ether.  The  so lvent  was flash 
evapora t ed  and the  residue was  dissolved in 2 ml  methanol .  
Vvqaen t h e  ex t r ac t  was chromatograph ica l ly  analysed,  a 
spot  corresponding to the  au then t i c  F A  was de tec ted .  The  
me thano l  ex t rac t  possessed s t rong an t ib io t ic  ac t i v i t y ;  a t  
100 pl the  area  of inhibi t ion was 220 m m  2 while  a t  300 pl 
i t  was 575 m m  z. 

In  conclusion, the  wi l t  tox in  fusaric acid was de tec ted  
in the  myce l ium and conidia  of t~usarium oxysporum f. 
vasin[ectum. 

Rdsumd. Le champignon  Fusarium oxysporum f. vasin- 
[ectum con t i en t  de  l ' ac ide  fusar ique  (l 'acide 5-n-butyle  
picolinique) dans les f i l aments  et  spores. 
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