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pec t inase  concen t ra t ion  at  the  doses so far considered was 
examined  to  know the  effects of doses lower t h a n  0.5 Mrad 
on enzymat i c  act iv i ty .  In  Figure  2 the  percentages  of 
enzyma t i c  inac t iva t ion  at  1.5 • 10-3M concen t ra t ion  as 
func t ion  of 1, 10, 50, 200, 500 and  1,000 K r a d  doses are 
repor ted .  

At  t he  dose of 1 Krad,  the  enzyme  is still  sensi t ive and 
such sens i t iv i ty  increases exponen t ia l ly  unt i l  200 Krad ,  
tending,  af terwards ,  to a sympto te .  

These results,  showing the  sens i t iv i ty  of the  enzyme 
also a t  low doses, seem to be p romis ing  for t he  appl ica t ion  
of ionizing radia t ions  to  frui t  preservat ion ,  and  the  work  
can be considered as a pre l iminary  research dealing wi th  
the  inac t iva t ion  of in vivo pec t inaseL  

Riassunto. J~ s t a t a  mi su ra t a  la radiosensibi l i t~ del l 'en-  
z ima Pec t inas i  a pifl concent raz ioni  e a varie  dosi  di  
i r raggiamento .  Si descrive inol t re  un nuovo me t o d o  per  
de t e rmina rne  l 'a t t iv i tk .  
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Concerning Collagen and Elastin in Aortas of Nine 

A large n u m b e r  of s tudies  re la ted  to  the  elast in and  
collagen con ten t  of h u m a n  or an imal  aort ic  t issue have  
been  using histological  techniques ,  b u t  only re la t ively  few 
quan t i t a t i ve  chemical  s tudies  have  been  accompl ished 1-5. 
I t  could be men t ioned  t h a t  HARKNESS et  al. s s tud ied  the  
re la t ive d i s t r ibu t ion  of elast in  and  collagen in dog aor ta  
f rom the  arch to  the  lower abdomina l  segment .  A similar  
s t u d y  using aor tas  of goat,  sheep, pig and  h u m a n  was 
conduc ted  by  GRANT ~,2. 

In  our  s tudy,  e last in  hyd roxypro l i ne  (elastin HP)  con- 
t e n t  and  collagen hydroxypro l ine  (collagen HP)  con t en t  
in aor tas  of 9 d i f ferent  hea l thy  species were de te rmined .  
In  5 of these  species aor tas  were separa ted  in to  abdomina l  
and  thorac ic  segments  pr ior  to the  hydroxypro l ine  deter-  
minat ion .  

The e las t in  H P  and collagen H P  were also de te rmined  
in aor tas  of a New Zealand albino r abb i t  subjec ted  to  an 
a therogenic  diet  for 0, 3 and  7 weeks respect ively.  I t  was 
hoped  t h a t  th is  expe r imen ta l  s tudy,  on one hand,  would 
shed some l ight  on the  aort ic  e last in  and collagen con ten t  
in 8 d i f fe rent  species of m a m m a l s  no t  examined  previously  
b u t  of ten  employed  as expe r imen ta l  animals  in cardio- 
vascular  research;  on the  o ther  h a n d  i t  was hoped  t h a t  
th is  s t u d y  could relate  changes  in elast in H P  and  collagen 
H P  in r abb i t  aor ta  to  the  a therosclerot ic  i nvo lvemen t  of 
aor ta  dur ing  deve lopmen t  of d ie t a ry  atherogenesis .  

Materials and methods. Nine di f ferent  an imal  species (of 
mixed  sexes) were employed  in th is  s tudy.  Aor tas  of mice, 
rats ,  golden hamste rs ,  guinea-pigs,  cats,  dogs and rhesus  
monkeys  were ob ta ined  f rom Pel  Freez Biological Inc., 
Rogers,  Arkansas .  Bovine aor tas  were ob ta ined  through 
Dr. I. LIKAR from a commerc ia l  s laughter-house,  
Worces te r  (Mass.). Rabb i t s  (New Zealand, albino) were 
ob ta ined  f rom Glocester  Rabb i t ry ,  Glocester  (Rhode 
Island).  Three  groups of r abb i t s  (10 rabb i t s  each) were fed 
an a therogenic  die t  (Purina r abb i t  chow fort if ied wi th  1% 
cholesterol) for 0, 3 and  7 weeks. A t  the  end of these  
periods,  r abb i t s  were sacrificed, aor tas  were separa ted  into 
thorac ic  and  abdomina l  segments  and  tile areas of the  
a therosclerot ic  lesions were de t e rmined  planimetr ical ly .  

F u r t h e r  expe r imen ta l  procedures  were ident ical  in all 
inves t iga ted  species. Aor tas  were s t r ipped  of the i r  adven-  
t i t ia l  layers,  separa ted  into abdomina l  and  thorac ic  sec- 
t ions  in t he  rabbi t ,  cat,  dog, m o n k e y  and  cow (and in to  
i n t ima  and  media  in case of bovine  aorta),  d e h y d r a t e d  in 
several  changes  of acetone and dr ied in v a c u u m  oven 
( t empera tu re  < 50~ Por t ions  of d ry  t issue (5-15 rag) 

Different Species 

were accura te ly  weighed and homogenized  in 15 ml  of 
dist i l led wate r ;  collagen and  elast in were separa ted  and  
hydroxypro l ine  con ten t  de t e rmined  in bo th  fractions.  The 
expe r imen ta l  procedure  was essent ial ly  the  same as 
recent ly  descr ibed by  GRANT ~. All resul ts  are expressed  as 
mi l l igrams of hydroxypro l ine  in collagen or elast in  frac- 
t ions, respect ively,  per  g ram of d ry  tissue. Ten mouse  
aor tas  were  combined  per  sample.  

Table I. Determination of collagen hydroxyproline and elastin hy- 
droxyproline in aortas of 9 species of animals 

Species No. of Hydroxyproline (mg/g dry tissue) 
animals Collagen fraction Elastin fraction 

Mouse 50 17.9 4- 0.7a 3.1 4- 0.3 

Rat 20 26.5 4- 1.2 4.4 4- 0.6 

Hamster 10 22.4 _u t.9 7.4 4- 0.5 

Guinea-pig 20 16.2 4- 1.1 3.3 q- 0.4 

Thoracic part 18.0 4- 1.9 5.5 4- 0.6 
Rabbit 10 

Abdominal part 25.8 4- 7.2 4.9 4- 0.7 

Thoracic part 23.5 4- 0.9 4.3 4- 0.2 
Cat i0 

Abdominal part 31.9 4- 1.3 4.1 4- 0.4 

Thoracic part 19.5 • 2.0 4.4 4- 1.0 
Dog 10 

Abdominal part 34.9 4- 2.3 3.8 4- 0.5 

Thoracic intima 20.6 4- 2.0 6.3 4- 0.8 
Thoracic media 22.9 4- 1.5 6.0 4- 0.5 

Cow i0 
Abdominal intima 27.7 4- 3.8 6.5 4- 0.7 
Abdominal media 38.6 4- 4.4 5.4 4- 0.5 

Thoracic part 25.1 -4- 0.8 4.7 4- 0.3 
Monkey 10 

Abdominal part 30.6 4- 1.1 4.3 4- 0.2 

a Mean :~ S.D. 
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Table II. Determination of collagen hydroxyproline and elastin hydroxyproline in rabbit aortas during development of dietary atherogenesis 

Duration of 
cholesterol diet 
(weeks) 

Aortic atherosclerotic involvement 
of total area of aortic segment (%) 
Thoracic part Abdominal part 

Hydroxyproline (mg/g of dry aortic tissue) in 
Collagen fraction Elastin fraction 
Thoracic part Abdominal part Thoracic part Abdominal part 

0 0 0 18.0 4- 1.9a 25.8 4- 7.2 5.5 4- 0.6 4.9 4- 0.7 

3 2.3 2.0 17.6 • 3.1 24.0 4- 4.6 4.6 4- 0.7 4.3 4- 0.6 
7 14.2 15.0 23.2 4- 3.2 26.5 4- 3.4 5.5 4- 0.7 5.2 4- 0.6 

a Mean =k S.D. 

Results and discussion. Resu l t s  of d e t e r m i n a t i o n s  of 
e las t in  H P  an d  col lagen H P  in ao r t a s  of t he  9 d i f fe ren t  
species  are p r e sen t ed  in Tab le  I. I n  rabb i t ,  cat,  dog, cow 
a n d  m o n k e y  where  thorac ic  and  a b d o m i n a l  aor t ic  seg- 
m e n t s  were e x a m i n e d  s epa ra t e ly  a s ign i f i can t ly  h ighe r  
c o n c e n t r a t i o n  of col lagen H P  was  obse rved  in the  abdo-  
m i n a l  s eg m en t .  I n  bov ine  aor ta ,  s o m e w h a t  h igher  concen-  
t r a t i o n  of col lagen H P  was  observed  in m e d i a  t h a n  in 
i n t i m a ;  th i s  s i t u a t i o n  was  more  p r o n o u n c e d  in the  abdo-  
m i n a l  s e g m e n t  t h a n  in the  thorac ic  s egmen t .  

T h e  lowest  c o n c e n t r a t i o n  of col lagen H P  was  obse rved  
in gu inea -p ig  an d  m o u s e ;  in t he  s a m e  2 species  the  lowest  
c o n c e n t r a t i o n  of e las t in  H P  was  noted ,  Some  ind ica t ion  
of t h e  h igher  c o n c e n t r a t i o n  of e las t in  H P  in thorac ic  seg- 
m e n t  t h a n  in the  a b d o m i n a l  s e g m e n t  was  obse rved  in all 
e x a m i n e d  species. 

In  t h e  GRANT'S 6,7 s t u d y  t he  pe rcen t age  of e las t in  p r e s e n t  
in the  wall  of the  ao r t a s  of sheep,  goat ,  p ig  and  h m n a n  de- 
c reased  f rom th e  a rch  to the  lower abdon l i na l  region, 
whi le  t h e  col lagen c o n t e n t  s i m u l t a n e o u s l y  increased.  
HARKNESS et  al. 5 h a v e  found  t h a t  in the  dog, t he  e l a s t in /  
col lagen ra t io  was  a lways  lower in the  a b d o m i n a l  s e g m e n t  
t h a n  in the  thorac ic  s e g m e n t  of the  aor ta .  Our  d a t a  on dog 
ao r t a  agree w i th  the  d a t a  of HARKNESS 5 a n d  our  resu l t s  
on ao r t a s  of rabb i t ,  eat,  cow and  m o n k e y ,  where  ra t io  of 
e las t in  H P  to col lagen H P  was  a lways  h ighe r  in tho rac ic  
s e g m e n t  (Figure) f u r t he r  a m p l i f y  th i s  f inding.  Th i s  could 
i m p l y  t h a t  indeed the  h ighe r  e las t in  H P  to col lagen H P  
ra t io  in thorac ic  s e g m e n t  could be a genera l  cha rac te r i s t i c  
of m a m m a l i a n  aor tas .  Th i s  could be p e r h a p s  re la ted  to  the  
f u n c t i o n  of the  aor ta ,  especial ly  the  s e g m e n t  closer to the  
h e a r t  to p rov ide  the  t i s sue  wi th  g rea te r  elast ic  p roper t i es  
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The ratio of elastin hydroxyproline to collagen hydroxyproline ill 
thoracic and abdominal segments of the aorta in the normal rabbit, 
cow, monkey, eat and dog. 

to  effect  a c o n t i n u o u s  blood flow f rom a d i s c o n t i n u o u s  
blood d i scha rge  by  a hea r t .  

I n  r a bb i t s  (Table II) where  t he  c o n c e n t r a t i o n s  of col- 
lagen  a nd  e las t in  h y d r o x y p r o l i n e  were d e t e r m i n e d  du r ing  
t he  d e v e l o p m e n t  of d i e t a r y  a the rogenes i s ,  some  ind ica t ion  
of t he  decrease  in e las t in  H P  (more p r o n o u n c e d  in thorac ic  
s egmen t )  was  obse rved  a f te r  3 weeks  of choles terol  diet .  
Af te r  7 weeks  of t he  d ie t  t he  c o n c e n t r a t i o n  of e las t in  H P  
in b o t h  s e g m e n t s  was  v i r t u a l l y  iden t ica l  to t he  q u a n t i t i e s  
observed  in cont ro l  an ima l s .  Some  increase  in col lagen 
H P  c o n t e n t  in thorac ic  s e g m e n t  was  observed  a f te r  7 
weeks  of choles tero l  diet .  

The  i nd i ca t ed  decrease  in e las t in  H P  af te r  3 weeks  of 
choles tero l  feeding  could  be p e r h a p s  re la ted  to t he  ob- 
se rved  increase  in aor t ic  p e r m e a b i l i t y  t ow a rd  egress  of 
l~ t I -a lbumin  obse rved  a f te r  3 weeks  b u t  no t  a f t e r  7 weeks  
of choles terol  d ie t  s. P l a n s  are in progress  to s t u d y  mor-  
phologica l  corre la tes  of t hese  b iochemica l  changes% 

Zusammen/assung. H i s t o c h e m i s c h e  U n t e r s u c h u n g e n  
a m  E l a s t i n  u n d  Ko l l agen  der  A or t a  bei M~iusen, R a t t e n ,  
Go ldha lns t e rn ,  Meerschweinchen ,  K a t z e n ,  H u n d e n  u n d  
R h e s u s a f f e n  e rgeben  q u a n t i t a t i v e  U n t e r s c h i e d e  h in s i ch t -  
l ich E l a s t i n h y d r o x y p r o l i n  u n d  K o l l a g e n h y d r o x y p r o l i n .  
Die Einfl i isse  einer  cho le s t e r inha l t i gen  Digit w u r d e n  kon-  
troll iert .  
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